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For some of these problems you might want to consult the lists of “useful data” that I’ve
assembled in Appendix C of the textbook.

1. Suppose you buy some solar panels that will generate 6500 kWh of electricity per year.

(a) If the electricity you generate displaces electricity generated in a coal power plant, how
much carbon dioxide have you prevented from going into the atmosphere in one year?

(b) If the electricity you generate displaces electricity generated in a natural gas plant, how
much carbon dioxide have you prevented from going into the atmosphere in one year?

Express your answers in tonnes of CO2. How you answers compare to the average annual
emissions for someone from the US?

2. Suppose you add some insulation to your attic and as a result use 600 less gallons of oil every
year to heat your house. How much carbon dioxide have you prevented from going into the
atmosphere as a result? Express your answer in tonnes of CO2. How you answers compare
to the average annual emissions for someone from the US?

3. This problem concerns a Guardian article1 about the African Renewable Energy Initiative
(AREI).

(a) The article states that the average annual per person consumption of electricity is around
600 kWh. Convert this to kWh per person per day.

(b) The article also states that the worldwide average per capita electricity use is around
3000 kWh per year. Convert this to kWh per person per day.

(c) The per capita yearly electricity use in the US is around 13000 kWh.2 Convert this to
kWh per person per day.

(d) The Guardian article states that AREI has a goal of adding 300 GW3 of renewable
electricity generation by 2030. How much eletricity is this in kWh per person per day?
The population of Sub-Saharan Africa is, very roughly, 1 billion.

(e) If these 300 GW of power were entirely from solar PV, how much land would this be?
Express your answer in an understandable way; perhaps find the size of a square that
has this area, or express the area as a fraction of one of the countries in Sub-Saharan
Africa.

1http://www.theguardian.com/global-development/2015/dec/07/africa-plans-renewable-energy-initiative-solar-hydro-cut-emissions
2http://www.iea.org/statistics/statisticssearch/report/?year=2013&country=USA&product=Indicators
3It’s not quite clear to me if this is nameplate or actual power, but I think it’s the latter. So let’s assume that

this is 300 GW of actual power.
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