A Look at Solar Energy Production
Produced by Thomas J. Pfaff 
sustainabilitymath.org
Updated March 2023

[image: ]
Figure 1 Cumulative installed photovoltaic power for three selected countries and the world with a fitted curve. The data represents installed capacity and not actual production. The average production throughout the world since 1993 is 62% of installed capacity. Note: These data sets were chosen because they seemed interesting in some way and had good fits to the data.



Answer the questions using the following fitted curves for the graphs in figure 1. The goal here is to understand installed solar energy. Recall that the input is years after 1990 with an output of megawatts. 
 for  x  >  14







1. Find a model for Germany, China, USA, and the world for total cumulative installed photovoltaic power with input years after 1990. [Either delete this question or the figure and equations, in which case provide the data.]
2. For each of the four models find the current (2021) which is the last year of the data) cumulative production, rate of change, and percentage rate of change.  Summarize your results in a few sentences with a focus on comparing the three countries and the world. (BONUS) The values here are total megawatts but it would be better to compare per capita watts (why?) and so find the relevant population values and add that to your comparison.
3. For the three countries, find models for the percent of world capacity they each represent. Repeat question 2 for these models.
4. Investigate the feasibility of solar power meeting electricity needs for the selected countries and the world. Consider the data and the trends they represent. You can start here https://ourworldindata.org/electricity-mix  for a look at the world and here https://www.eia.gov/electricity/data/browser/ for the U.S specifically.
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