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Energy Economics 

 Definition: 

___________________________________

_________________________________ 

 

 The field that studies human utilization of 

energy resources and energy commodities  

 and includes: 

 

 Market structures, regulatory structures; 

distributional,  and environmental 

consequences 
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Energy 
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The Master Resource 
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Example: Gasoline 
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Energy & Human Activity 
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Where Does Energy Come From? 

 Most of the Earth’s energy comes from the Sun!  Video 

 _____________________ –process by plants from sunlight 

 

 Coal-formed from thick layers of dead plants turning into a 

substance called _________ that later transformed into coal. 

 

 Fossil fuels-those fuels (peat, coal, tar, petroleum and natural 

gas that believed to come from long dead plants and 

animals 
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http://www.youtube.com/watch?v=__zB80Saglk&feature=related
http://www.youtube.com/watch?v=__zB80Saglk&feature=related


Where Does Energy Come From? 

 ___________________________________: 

 Tidal energy-from the sun’s and the moon’s 
gravitational pull 

 Geothermal energy-produced by radioactive 
decay deep with the Earth and transmitted by 
the hot, molten layer of rock beneath the Earth’s 
crust 

 Fission (atomic energy)-released by the splitting 
of the nuclei of uranium or plutonium atoms  

 Fusion (atomic energy)-released when atoms 
combine, as occurs in the sun’s core 

 Chemical energy-from exothermic reactions 

 Cosmic radiation-from distant stars 
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First & Second Laws of Thermodynamics 

 First Law: Energy is neither created nor destroyed but can 

be converted among forms: 

 Energy input must equal the total energy output 

 Two basic forms: Video 

 Potential: _______________________________________ 

 Kinetic: _________________________________________ 

 Second Law: Entropy—energy not available for work—

increases as it flows “downhill.” 
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http://www.youtube.com/watch?v=Ehx1P4adv6I&feature=related


Inputs = Outputs 
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Primary Energy Sources – link 

 Nonrenewable Energy:  

 Petroleum–Oil (1st)  

 Coal 

 Nuclear Power 

 Natural Gas 

 Renewable Energy: 

Wind 

 Solar 

 Hydro 

…more 
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http://www.eia.gov/energyexplained/index.cfm?page=environment_home
http://www.eia.gov/energyexplained/index.cfm?page=nonrenewable_home
http://www.eia.gov/energyexplained/index.cfm?page=renewable_home


Use of Energy & Measurements 

 We use energy to fuel our 

economy. 

 How is it measured? 

 barrels of oil  

 cubic feet of natural gas 

 tons of coal 

 kilowatt hours of electricity 

 In the United States,  

 British thermal units (Btu), a 
measure of heat energy 

 In 2011, U.S. primary energy use 
was about 98 quadrillion (=1015, 
or one thousand trillion) Btu. 
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Putting Energy to Work:  

Electricity (Secondary Source) 
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http://www.eia.gov/energyexplained/index.cfm?page=electricity_home


Electricity Usage & Sources 
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Method of Producing Electricty:  

Coal (Nonrenewable) 

 Coal-fired plant  

 __________________________________________ 

 Coal is primarily carbon, hydrocarbons, and a minor 

amount of minerals 

 Four basic forms of coal: 
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Coal Facts 
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Environmental Impacts of Coal 

 Extraction: alters the landscape and pollutes 
groundwater 

 Transportation: railroads transport most of 
America’s coal, but trucks and barges are 
also commonly used 

 Combustion: burning coal produces 
pollutants and produces more carbon 
dioxide per BTU of electricity generated 
than other fossil fuels 

 Waste Disposal: unburned ash must be 
removed 

 Negative externalities: costs to innocent 
bystanders from another’s action (i.e. smoking) 
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Method of Producing Electricity- 

Nuclear Fission (Nonrenewable) 

 Produces electricity similar to traditional 
power plants with the heating of water 
to produce steam to drive a turbin that 
spins a generator 

 Difference from other power plants? 
____________________ 
 The nuclei of heavy atoms, like uranium, 

are split into lighter nuclear parts 

 This split causes a chain reaction that 
creates a self-sustaining chain reaction 
called a critical mass 

 These plants produce about 18% of the 
world’s electric power 

 Storage of nuclear waste is a problem 

 Costly to support 
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Method of Producing Electricity- 

Natural Gas Plants (Nonrenewable) 
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 Natural gas is the __________________________ 

 Used in gas turbine and steam generating plants 



Method of Producing Electricity: Natural 

Gas Plants/Natural Gas Boom/Fracking 

 Truthland Movie (34 minutes)- Is hydraulic fracturing –one of many key 

processes used to produce America’s enormous reserves of natural gas—as  

unsafe and environmentally ruinous as some have said?  
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http://www.truthlandmovie.com/watch-movie/


Method of Producing Electricity:  

Wind (Renewable) 
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 Windmills have little impact 
on the environment 

 There are problems that 
exist: 
 Location 
 Unrealiabiliy 
 Land Use 
 Aesthetics 

 Harm to Wildlife 
 Noise 
 Safety 

 Placing windmills 
offshore could 
overcome these 
problems 



Method of Producing Electricity:  

Solar Power (Renewable) 
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 The main benefits of solar energy are: 

 Solar energy systems do not produce air 
__________________________________ 

 When located on buildings, they have 
minimal impact on the environment 

 Because solar cells only work when the sun 
shines, they must either be used together 
with storage devices or as supplements to 
conventional facilities. 

 Currently, 
_________________________________
_________________________________ 



Method of Producing Electricity:  

Biomass (Renewable) 
23 

 Biomass energy is derived from 
_______________________________
_______________________________ 

 Energy Crops-crops grown specifically for 
energy purposes (corn ethanol) 

Opportunity Crops-residue or waste 
materials for energy purposes (animal 
waste) 

 Main uses of biomass:  

 Electric power generation 

 Heating 

 Ethanol fuel 



Costs of Electricity & Subsidies 
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Transportation of Electricity 
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 Electrical power is carried from generation plants 

over high-voltage wires and reduced for homes by 

a ____________________________ 

 Grids connect ______________(10 separate grids) 



Transportation:  

28% of Energy Consumption 
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 Horses and Oxen powered most vehicles during the 

early 20th century.  

 

Opportunity Costs 

 Loss of natural habitat 

 Filthy streets  

 Disposal of animals  

 “A big city had to clear 10,000 to 15,000 horse carcasses from the 

streets every year.” 

 Early autos (video) were not efficient, but kept the street 

clean 

http://www.youtube.com/watch?v=KygM7VL3iV4&playnext=1&list=PL0C1D1EE940B9C333&feature=results_video


Transportation 
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 Internal Combustion Engine-powerful, efficient, cleaner 

than their ancestors. 

 Primary fuels to power these vehicles 

 _________________-19 gallons of gas are refined out of 

every 42-gallon barrel of oil (Close price relationship) 

 Americans used about 360 million gallons per day in 254 million 

vehicles in 2011 

 Diesel-10 gallons of diesel are refined out of every 42-gallon 

barrel of oil 

 Ethanol-alcohol produced from the ______________________ 

 In the US, it is primarily made from corn. (ex. 90% ethanol) 

 Renewable supply, non-toxic, lower carbon dioxide emissions 



Fuel Costs 
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 Gasoline 

 Highly flammable, toxic, produces carbon dioxide emissions 

 Diesel 

 Diesel fuel produces many harmful emissions when it is burned, and 
diesel fueled vehicles are major sources of harmful pollutants such as 
ground level ozone and particulate matter.  

 Ethanol 

 Renewable supply, non-toxic, lower carbon dioxide emissions 

 However, 

 About 20% less BTU content by volume, so less efficient 

 Cannot be transported through existing pipelines, mostly by trucks 

 More expensive to produce (tractors, water, etc.) 

 Creating ethanol may consume more energy than what is in it 

 



Environmental Economics-Policy? 

 Definition: a subfield of 
economics concerned with 
environmental issues. 

  Environmental economists 
determine how environmental 
policies affect the economy.  

 For example, an environmental 
economist may study the 
economic costs and benefits of 
alternative policies for issues 
such as water quality or 
managing waste. 
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The EPA-website 
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 Environmental Protection Agency (EPA) 

 Mission: ________________________________________ 

 Budget: $8.5 billion; 17,500 employees 

 History – timeline 

 “Born in the wake of elevated concern about environmental 

pollution, EPA was established on December 2, 1970 to consolidate 

in one agency a variety of federal research, monitoring, standard-

setting and enforcement activities to ensure environmental 

protection.” 

 EPA received $7 billion from ARRA in 2009 for projects and 

programs. 

http://www.epa.gov/aboutepa/
http://www.epa.gov/aboutepa/history/index.html


Dept. of Energy - website 
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 The mission of the Department of Energy is to 

ensure America’s security and prosperity by 

addressing its energy, environmental and nuclear 

challenges through transformative science and 

technology solutions. 

 Budget:$27 billion 

http://energy.gov/


The EIA – website (Documentary) 
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 Energy Information Administration (EIA) 

 The Department of Energy Organization Act of 1977 

established EIA as the primary federal government 

authority on energy statistics and analysis. 

 Budget: ____________________________ 

 EIA collects, analyzes, and disseminates independent 

and impartial energy information to promote sound 

policymaking, efficient markets, and public 

understanding of energy and its interaction with the 

economy and the environment. 

 

http://www.eia.gov/
http://www.youtube.com/watch?v=-69kMcQhMos


How to Calculate Efficiency 
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 Efficiency = the ratio between the usable work that comes out of the 

machine to the energy that went in. 

 Loss = _____________________________ 

 System efficiency = multiples of each energy device 

 Example:  Power plant = Boiler X Steam Turbine X Generator 

 ___________________________________________________________________ 



Energy Economics 
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 We will study markets in the next chapter 

William Stanley Jevons founded energy economics in 1865 

 These markets determine the prices of different energy 
sources and help allocate those sources to their most 
efficient use. 

 “A mechanism for communicating information.”~F.A. Hayek 

 This will be decided by supply and demand 

 In a free market, prices tend, over time, to reflect the explicit 
and implicit costs of producing a commodity.  

 Property rights (video) & rule of law are essential in a free 
market 

 Precondition for trade, ownership, etc. 

http://www.learnliberty.org/content/power-property-rights


Petroleum Market 
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Petroleum Industry 
36 

Expansion by a company in its own sector 
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Size & Structure of Firms 
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 __________________: falling costs from larger output 

(larger firms typically have lower average costs) 

 __________________: falling costs from performing 

more than one function (oil production and refining) 

 Capitalistic firms: privately-owned 

 Exxon-Mobil, Shell, Chevron, etc. 

 Socialistic firms: government-owned 

 Petroleos Mexicanos (PEMEX)-legal monopoly over all oil 

and gas-related functions in Mexico. 



Drivers of Energy Industry 
38 

 Intellectual capital: Collective knowledge (whether or not 
documented) of the individuals in an organization or 
society 

 Entrepreneurs (video): someone able to identify and 
provide for an unmet need. 

 Creative destruction (Joseph Schumpeter): a process in 
which new techniques and technologies render existing 
modes of operation obsolete 

http://www.learnliberty.org/content/are-entrepreneurs-modern-day-heroes

