Energy Budget orientation

The U.S. energy budget spreadsheet is here: <tinyurl.com/cdh79g5>.

It should come up in Excel.  The cells of this spreadsheet contain historical energy usage by source in the United, as well as population and population growth rate forecasts.  As you change the numbers, the spreadsheet will calculate and display energy use, energy per capita, and greenhouse gas emissions.
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Business as usual

Let’s start by simply copying all the numbers :

First drag your mouse to highlight all the numbers shown in the “2005” column.  (“U.S. coal consumption”, through “Petroleum exports”)

Next, copy these cells: choose from Excel’s menus  Edit | Copy.

Next, highlight the first cell in each column where you want to copy the cells to: Drag your mouse to highlight  the “U.S. coal consumption” cells from 2010 through 2060.
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Next, choose Edit | Paste.  All the cells out to 2060 should be filled in. 

You should have the same amount of energy available every year from 2010 on --105.3 (times 1012 J.   So, explain in a sentence or two why your “Energy per Capita” graph is going down every year after 2010:

Change population assumptions

Instead of changing the population numbers directly, the spreadsheet is set up to let you change the population growth rate instead.  Let’s say that, instead of U.S. census projections, we choose a different future population growth scenario:  Change the population growth rates so that this number follows the progression 0.9 in 2020, 0.8 in 2025, 0.7 in 2030, etc.  What number do you get for the population by 2060 when you follow that scenario?  _________________

Reasonable new technology adoption
What’s a “reasonable” rate to adopt new technologies?  Look back at how nuclear fission started out, with this progression in 5 yr intervals:  0.1, 0.3, 1.6, and thereafter increasing by no more than about 2.  Put that progression in for solar energy, starting with 0.1 in 2010, 0.3 in 2015, then 1.6, 3.6, 5.6, etc.… What’s the energy from solar energy by 2060?  __________

This is what I’ll allow you as a reasonable, market-driven change with a new technology.  If you want to grow a new technology at a rate faster than this, you can, but you need to on your poster an explicit policy that’s going to make that possible, and a political justification for how that policy might become possible.

Similarly, you should justify abrupt drops of more than 3 units of any energy source with an explicit policy and political case.

Other?

There are two rows for “other” energy sources. The “other” lines are assumed to not contribute to carbon-dioxide emissions.  One possibility a little over the horizon is nuclear fusion.

Another possible “other” energy source is coal with carbon-dioxide capture (CCS).  To put carbon-sequestration technology into your spreadsheet, you would subtract some of the coal production from the current coal lines and put it on a “clean coal” row under “Other”.  Change the label at the left.  (Same restrictions on growth as other new technologies).


James Hansen—NASA climate researcher—has suggested (http://arxiv.org/abs/0804.1126 ) that 350 parts per million might be a safe level of CO2.  He suggests that we might reach that target if we phased out all use of coal unless it’s burned with carbon capture.  

Try this:  Change all the coal numbers for 2010 to 0, and put that same amount of energy in the other row.  What is the resulting amount of carbon emissions that you’re left with?  __________________

