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PS#4, Due Tuesday, February 11 
1. You’re at a environmental demonstration and someone starts talking about how the ozone 

hole causes climate change. Please gently help them distinguish between climate change 
and increased exposure to UV.  
a) What are the sources of each problem? 
b) What are the physical mechanism and effect of each problem? 
c) What are the environmental/biological effects of each problem? 
d) What are the solutions for each 

problem?

 
2. Actions of Climate Change: 

a) What does “radiative forcing mean?” Hey so I looked up “Radiative Forcing” in 
Wikipedia. It seems that in general, radiative forcing is defined as what you folks 
were saying… However, for climate change, the IPCC explains it as follows: 
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b) Sunlight provides about 1000 W/m2 when the sun is shining, and averaged over the 

whole planet is ~ 250 W/m2. What is the approximate magnitude of all the radiative 
forcing from all the GHG. We see it’s a little over 1.6 W/m2. 

c) Describe what are greenhouse feedback mechanisms? 
- Describe a positive feedback Melting of artic ice, increased water vapor methane 

being immitted. 
- Describe a negative feedback. Increased cloud cover. 

3. Climate Change and You: Chris Jones, at Berkeley has created a spreadsheet-based tool 
for individuals to estimate all direct and indirect emissions of GHGs in CO2 equivalent 
units resulting from their primary energy related choices: transportation, food, housing 
(including energy use), goods and services, and waste. Go to Chris’ website: 
https://coolclimate.berkeley.edu/calculator and  
a) spend some time learning the basic logic of what the site. There are five separate 

sectors: Transport, Housing, Food, Goods, and Services.  
b) Fill out the carbon calculator with your individual information for each sector. Please 

be as honest as possible. I won’t post your results. 
c) Go to the Summary tab and save your answers.  
d) What is the ratio of the highest category (e.g. housing, food, etc.) of your emissions to 

the lowest?  
e) What is the ratio of your total emissions to the national average of 16 tons CO2 per 

person per year? What is the ratio of your total emissions to the global average of 4.5 
tons CO2 per person per year?  

f) What do you find most surprising about your results? Please explain in a short 
paragraph. c)  

g) Most Important! What lifestyle changes would you have to make in order to emit no 
more than the global per capita average of 4.5 tons of CO2? To do this, change the 
values you entered in the spreadsheet until your total emissions are below 4.5 tons 
CO2. Try to make realistic choices.  

h) What do the results say about how your lifestyle compares to the lifestyles of the 
majority of people on the planet? Could you live at or below the global average? 
Please explain in one short paragraph. 
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4. How much electricity do you use at home? Please see attachment at end 
a) Please find the Excel spreadsheet on the HW spot of the class website. Check all your 

electricity demands and estimate the amount of time you spend on these things, or your “duty 
cycle”.  

b) Reflect on your electricity use. Based on what you see above, is your personal electricity use 
a considerable portion of your carbon 
emissions?

 
 

5. What will kill you?: Please see Meera Subramanian’s Nature article Global health: Deadly 
dinners and the statistics on deaths from electricity production. 
a) If you were born in an area where people use the 3-stone fires, what is the probability that it 

will cost you your life? The WHO (World Health Organization) estimates that 4 million 
people die globally from HAP (Household Air Pollution) each year. There’s probably 3 
billion people who cook with three stone fires, so this corresponds to 0.13% of their 
population per year. There’s a wide range of life expectancies in developing countries, and 
likely the life expectancy is lower in homes that use three stone fires, because they are 
poorer. I will estimate 60 years, and thus about 7% of the world’s poor die from indoor air 
pollution. 

b) How does this compare with the probability of being killed in a car accident in the USA? In 
2015, about 38,000 of the 320 million USAmericans died in traffic accidents, corresponding 
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to ~0.019%. With a life expectancy of ~ 80 years, about 1% of USAmericans will die in a 
traffic accident. 

c) Given the amount of electricity the USA will use over your lifetime, what is the probability 
that it would cost you your life if this electricity was from coal-fired generation? From 
nuclear generation? For Thursday of week 3, we read “How Deadly is your KiloWatt? We 
see that in the USA, there are about 10,000 deaths per Trillion (1012) kWhr, for coal 
electricity, which constitute 44% of our electricity production. I also look up to see that about 
4 trillion kWh are generated in the USA each year, or about 1.7 Trillion kWhr from coal per 
year, corresponding to about 17,000 deaths per year in the USA. I plan to live to be 100 years 
old, corresponding to about 1.7 million deaths over my lifetime, or about 0.5% of the US 
population. So, I guess there’s a ½ % chance that it will be me. This is flawed… I hope 
because we will stop using coal in the near future. The same consideration for nuclear (at 
0.01 deaths per trillion kWh), 20% of USA electricity production, or 0.8 Trillion kWh, 
corresponding to  about 0.008 deaths a year, or about 1 death over my lifetime, 
corresponding to a one in 300 million chance that it will be me. 

d) How many people have been killed recently in wars? What’s the probability of an earthling 
dying in a war? About 400,000 people die in war each year (or 1/3 of global traffic deaths), 
or about 32 million over a 80-year life span, corresponding to 1/1000 of the world’s people 
die in war…. WOW the media would have you believe it’s much more, no?  

e) How many people have been killed in the past decade as a result of terrorist attacks? From 
Statista.com, we see an average of about 20,000 per year, or 200,000 a decade. What’s the 
probability of an American being killed by a terrorist? From 
https://www.start.umd.edu/pubs/START_AmericanTerrorismDeaths_FactSheet_Oct2015.pdf 
we see that the overwhelming majority of all terror attacks on USAmericans was 9-11. Since 
then we’ve averaged about 5 deaths per year in the USA and 10 deaths per year outside of the 
USA. That’s 15 deaths per year, or 1,200 deaths over an 80 life time, or about one in 100,000 
people will die in a terrorist attack: 0.001% 

f) Hey, I found this information… I think it’s from a pro nuclear community, but I imagine the 
numbers are reasonable… next page. 
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6. Nuclear safety, costs, etc. Nuclear power has the promise of wide spread, low carbon electricity 
for everyone. However, it’s not widely adopted.  
a) Discuss your take on challenges to widespread nuclear adoption. Making them safe and 

inexpensive. Selling the idea to the public. 
b) Do you think that the challenges to nuclear acceptance is more real or more imaginary? They 

are already way safer than other electrical generation means – however, this imaginary threat 
is real because people are still scared. Additionally, the extreme oversight to make them way 
way way safe makes them expensive to build and take a long time, which further increases 
the price as the debt increases with the interest.  
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c) Compared to last week, are you more pro-nuke or anti-nuke? Why do you think? Me, Pete? I 
guess I’m a little more pro-nuclear. But they are so central station and supply side 
management. I’ll spend my time and energy working on looking at distributed generation 
solutions, such as PV, and how we can manage our consumption with efficiency measures 
and be aware of how we use electricity so we can use it when it’s available. Of course, your 
view might be very different from mine. 

 
7. What is the cost of solar? What is the present cost of solar now? 

a) Please shop around for a 100 W solar panel. Can you find a very inexpensive one? What is 
the lowest cost? You should be able to find one for well under $100, less than $1/W. 

b) How much electrical energy can you realistically generate from this panel in San Luis Obispo 
over its 30-year life time? We consider that the power is 0.1 kW, and we will get about 6 
hours a day, that is 0.6 kWh every day, now multiply by 30 years * 365 days/year which is 
about 10,000 days to get 6,000 kWh.  

c) What is the cost of electricity from this panel in $/kWh?: about $100/6000kWh, or about 
$0.016/kWh, not bad, eh? 

d) Please consider the decreasing rate of cost of solar panels in $/W. You can find some 
information on my research webpage: http://sharedcurriculum.peteschwartz.net/direct-dc-
solar-research/. What is the cause of the moderate decrease between 1975 and 2008? What is 
the cause in the more extreme decrease more recently? The most recent data point is taken 
from an Alibaba site where one can purchase imported wares in large quantities. This is 
certainly well below the retail purchase price you found in a), but is also likely more 
expensive than the manufacturing cost that is otherwise represented in the graph. Given the 
trends you see, please estimate when the cost of a 100 W panel will be only $10. We can 
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estimate that in the last 8 years, the cost of solar panels decreased by a factor of 10. Thus, I 
expect that in another 8 years, or 2026, the cost will again decrease by a factor of 10, so 
below $0.10/W…  

e) Presently, people in Africa purchase their electricity in AA batteries. How much electrical 
energy is stored in these batteries? How much do they cost? What is the cost of electricity 
from these batteries in $/kWh. These batteries have about 2.4 AmpHrs of charge. Multiply by 
the voltage of 1.5 volts, you get about 3.6 Wh, or 0.0036 kWhr. I can buy these for about 
$0.25 each, so I get the cost to be $0.25/0.0036 kWh, or ~ $70/kWhr. Outrageous! 

f) In California, we pay approximately $0.15/kWh from the grid. Estimate when you think 
people in Africa will have solar electricity at $0.15/kWh, $0.05/kWh, and $0.01/kWh. This 
will not happen little by little. As soon as people start buying solar panels and use all the 
electricity, then the cost per kWh will decrease… at least that’s what I think, and what I do 
for 
research.

 


