Notes from past experience

Students are immediately shocked that US oil and natural gas numbers must decline (non-renewable resource) even though the graphs and numbers in the charts show this has been the trend from 1970s

Most students forget to fill in the population and go about filling in the top of the chart with energy numbers. This is a good exercise in itself because it is “easy” to have a high energy/capita if the population stays fixed. Then when you add the population growth you watch the energy/capita fall and see the difficulty of population. The chart is very difficult with population growth.

I usually let students complete the exercise without much specific input the first time. The learning outcomes for the first attempt are

1) The US is running out of oil and natural gas.

2) We have lots of coal in the US 

3) Population is a difficulty

4) There are a finite number of energy sources

On the second attempt I expect students to be more realistic with the spread sheet and to work on the details. Some of these details are
1) Certain sources of energy are tied to use in specific sectors (oil and transportation, coal and electricity, nuclear and electricity). If students delete oil use then one question they have to answer is how do people and goods get transported? Filling out the table is more then just getting the numbers to work; each number is tied to a way in which that energy is used and the energy sources do not always easily convert. 

2) Certain “new” energy sources are not viable for many years (fusion) or they are not a primary energy source (hydrogen). Students also tend to bring new sources on-line more quickly then physically or economically possible. 
3) Energy sources like hydroelectric and geothermal are at a maximum already in the USA (we are actually taking down damns and hydro’s numbers are decreasing). Therefore, there is no reason for these numbers to increase in the future. However, if students want to start heating with local geothermal heat pumps (geothermal on a small scale) that would allow them to increase these numbers. I usually have students put new sources of energy in a separate row (“other”). Wave energy is anther favorite that could go under hydroelectric or other. 
4) Many groups like Nuclear Fission. However, we have not built a new reactor in 30 plus years and most of our reactors are being decommissioned. What would it take for the US to restart its nuclear energy program, training, construction, etc.? How do you educate people about risk assessment? Comparing safety records for different forms of energy is a good lesson. 

5) Wood, Waste, Alcohol category is very popular with groups (with environmental concerns). Sometimes they believe corn alcohol will be the new liquid energy source but we use a lot of oil to make corn etc. Wood is renewable but the rate of use is limited. Waste is good resource but the details are tricky. 
Lecture demonstration mode

The spreadsheet can be used very nicely as a lecture demonstration. Here are some suggested steps.

· Introduce the spreadsheet columns and rows

· Look at the history of energy from 1850 to 2005
· Note the peak US oil in 1970s – production always decreases after

· Note for 2005 the total energy adds to around 100 units therefore you can quickly see the percentages of energy use (a happy coincidence) 

· Show where the numbers come from for energy/capita and look at history
· Observe the population growth (doubling time) - presently at 300 million in USA and will double in 58 years therefore will need twice the energy total in 2070 (if energy/capita is to remain fixed)
· Fill in the top numbers with everything remaining constant in 2005 numbers
· Note that we run out of oil and natural gas and what years

· Use the present rate of oil decrease to see if it will last at this rate – find rate do you need to have oil remaining in 2100?

· Now put in population rate and observe change in energy/capita

· Have a class discussion on what the value for the minimum energy/capita

· Have class discussion on what source(s) should make up the difference
· Note hydroelectric and geothermal should not increase

· Choices are renewable (wood, solar, wind), imported oil and gas, US coal, nuclear fission

· Most new technologies will not be able to help in a large way in the next 95 years

· Show how difficult it is to move the energy/capita and the role of population growth
· Discuss cost of solar and wind

· Discuss how certain sources are used in specific ways and new energies may not directly help with those needs (ex: oil and transportation)

