Reading Questions for Smil Chapter 6
All questions written in enlarged font are potentially questions for final exam.

------------------------------------------------------------------------------------------------------------

What is the author’s general opinion of the usefulness of energy forecasts?  Why?

What are the three big events that happened since 1990 that had profound effects on global energy markets?  Were any of these widely predicted?  Do you agree, then, with the author’s general pessimism about the likely accuracy of future forecasts?
In the next 50 years, how much does Smil believe that the basic nature of the global energy supply will change?  What “appreciable” shift does he see happening?

What three factors does Smil see as potentially limiting the fossil fuel era to the past and present centuries? 

For future scenarios, is the overall magnitude of renewable energy flows a constraint?

What share are traditional biomass energies of the world’s aggregate primary energy consumption?

What is the largest renewable energy source?

By what factor is Canadian/US per capita energy consumption greater than that of: a) Europe, b) Japan, c) China, d) India, e) sub-Saharan Africa
The meaning of the term toe is tons oil equivalent.  Why are average values of toe largely irrelevant when applied to countries?

What are the five indicators of a high quality of life that Smil cites?  Above what energy consumption threshold (toe units) do these indicators not improve?  What is the US toe value?

Does the information sought in the last question really matter?   Discuss.

In what parts of the world will most of the increases in fossil fuels and electricity happen?  Why is it hard to know what the size of the energy consumption increases there will actually be?
What is growing faster, electricity consumption or fuel consumption?

What does Smil point out about the relationship between energy efficiency and total energy consumption?  Describe his US-based vehicle example of this relationship, comparing 1970 with 2005.

What did Jevons say about the relationship of increased energy use efficiency (the decreasing amount of energy used through time to do a particular amount of work) to the total amount of energy used in a society?

(this is known as Jevons Paradox)

What are the three general options we have as a global society if we wish to minimize anthropogenic climate change while still increasing energy consumption? Which of these is ready for large-scale commercial adoption, according to Smil?

Discuss the basic points made by Smil of each of the three options of the previous question.

What two reasons does Smil cite to explain why it takes several decades for any new energy source or conversion to claim a substantial share of the market?

List the three basic drawbacks/limitations to the growth of biomass energies.

Looking at the graph on page 197, is it conceivable that photovoltaics could power homes?  Entire cities?  Discuss.  What units are used to express power density?
Rank the following in terms of their energy densities:  photovoltaics, phytomass, wind.

If American cars were run on corn-derived ethanol, what share of current US farmland would need to be devoted to the cause?

What are the environmental impacts of biomass crops?

What is currently the most significant non-fossil source of primary energy? In which three regions is this source still largely undeveloped?  But explain why this source may not grow as rapidly as it technically could.

What share of installed wind capacity is in Europe?  What share of world total electricity generation comes from wind (~year 2005 when book was written)?

Due to the intermittency/lack of storage problem, approximately what percentage of total electricity generation can be done realistically with wind?  If this problem could be solved, is there enough wind to supply all electricity needs?

How does the current amount of electricity generated compare with the potential from wind?

What are the 3 plusses of solar photovoltaics, and the 2 key reasons for its current limited commercial power generation?  Note that module costs are down more than 50% since the book was written!

Why is hydrogen featured so prominently in this chapter?  What is its potential role?

What will it take for LEDs to have their greatest impact?

In the last paragraph, to what degree is Smil optimistic or pessimistic?  Summarize.

