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5. Economics and Policy



Policy

 When talking about policy, one must distinguish
among the three levels of coverage and
enforcement.

— National Policy
— State Policy

— Local Level Policy:
e County, Regional Governments, Cities, and Towns
e Zoning Codes
 Licensing Offices

e Construction codes and standards such as National Electrical
Code (NFPA-70)



Policy

* With regards to energy and the environment,
National Policy, in its various forms of laws and

regulations, aims to address issues within three
major “buckets”:

— Energy Consumption
— Energy Production

— Environmental Impact of our Energy Consumption and
Production

 The next slide shows an extremely high level of
reliance on energy imports to satisfy our demand.



US Energy Consumption

Figure 1. Primary Energy Overview Figure 13. Primary Energy Imports and Exports
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Policy

* Unfortunately, a lot of our energy imports are
“going up in smoke”, or actually wasted heat.

 The next slide shows wasted energy relative to
consumed energy at a national level.

— We can see that out of 94.61 Quads of Energy
consumed, only 39.97 Quads go towards useful work,
or 42%.

— The rest of the energy consumed is wasted: 58%.

— Electricity generation and transportation are the
largest culprits with 27.6% and 21.4%, respectively.



US Energy Consumption

| B Lawrence Livermore

Estimated U.S. Energy Use in 2009: ~94.6 Quads National Laboratory
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Policy

Results of both our electricity generation and
transportation activities, which utilize fossil fuels, re-
introduce carbon byproducts that had been stored in
the confines of the earth for millions of years back into
our atmosphere.

Coal, petroleum and natural gas are essentially carbon-
containing matter that has formed and been stored
deep in the earth’s layers for millions of years.

When coal, oil and gas are extracted from the earth, we
are essentially re-introducing that stored carbon back
into the atmosphere.

This has been happening in a non-natural fashion since
the industrial revolution. There is some natural seepage
of carbon-containing matter.
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CO2, Methane, Nitrous Oxide

CO, (ppm), N.O (ppb)

400

350

300

250

Concentrations of Greenhouse Gases frem O to 2005

Carbon Dioxode (CO,)

Methane (CH.)
Nitrous Oxide (N,0)

1 1 1 i 1 i 1 1

In 2009:
387ppm
Co,

800

600

1000
Year

1500

http://www.ipcc-wgl.unibe.ch/publications/wgl-ar4/wgl-ar4.html

FLATE-FESC

10



Annual Greenhouse Gas Index

Carbon Dioxide Nitrous Oxide
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Policy

* To address both the environmental and energy
import dependencies, alternative energy seems
a good option.

 However, costs, production capacities, regional

natural resources and technological
advancements must be weighed.

* The following slides review technology costs
and regional natural resources.
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Alternative and Renewable
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Renewable Energy’s Share of
Electricity Generation

U.S. Electric Net Generation (2008): 4,112 billion kWh
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For all the hype, solar made up only 0.1% of US
electricity generation and wind 1.3% in 2008.
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US Renewable Electricity Generation
(Excluding hydropower)
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US Renewable Generation by
Technology (Excluding hydropower)
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Price range of renewable electricity by
technology
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Total “Overnight” Costs in 2007-2008
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Fixed Operating & Maintenance Costs in
2007-2008
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Figure 2. Levelized cost of new power generation technologies in 2008
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Source: Lazard. February 2009. Levelized Cost of Energy Analysis, Version 3.0.
January 27,2011 <blog.cleanenergy.org/files/2009/04,/lozard 2009 fevelizedcostofenergy.pdf> .



200°C

150°C

1004C

Geothermal

January 27, 2011

Hydropower

Renewable Energy
Resources:
Geothermal and
Hydropower

Source: http://www1.eere.energy.qgov/maps;data/renewable resources.html i j_"




Biomass Resources Renewable Energy
Resources:
Biomass and Wind
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Renewable Energy Resources: Solar
Photovoltaic
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Renewable Energy Resources: Solar
Thermal
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US Policy History



US Policy History

 Growth in demand for electrical services began in earnest
during the early part of the 20t century soon after the first
few power stations opened up in 1882 in the US and UK.

 The Federal Power Commission (FPC) was originally
founded in 1920 to coordinate federal hydropower
development, but later evolved to regulate the nascent
electrical power industry, including natural gas.

 As demand for energy grew and more power plants came
online, pollution became apparent. The US National
Environmental Policy Act of 1969 established the US
Environmental Protection Agency to protect public health
and the environment.

Source: Sustainable Energy: Choosing Among Options, J.W. Tester, et. al, MIT Press, 2005, adapted



US Policy History

e Startingin 1973-1974 the US suffered through what is
known as the 1973 Oil Crisis (or oil embargo). OPEC plus
Egypt, Syria and Tunisia proclaimed an oil embargo in
response to the US decision to re-supply the Israeli military
during the Yom Kippur war.

» After the oil crisis, the Department of Energy (DOE) was
formed through legislation signed by President Jimmy
Carter called the Department of Energy Organization Act of
1977.

* |nthe same year, the FPC was renamed and taken into DOE
as the Federal Energy Regulatory Commission (FERC), with
its independent agency status intact.

Source: Sustainable Energy: Choosing Among Options, J.W. Tester, et. al, MIT Press, 2005, adapted



US Policy History

e US Congress followed up with enactment the
National Energy Act of 1978.

— The NEA 1978 entailed passage of the Public Utility
Regulatory Policy Act (PURPA).

— PURPA

e Goals of PURPA were to:
(1.) Reduce dependence on foreign oil

(2.) Promote Alternative energy sources and energy efficiency
(3.) Diversify the electric power industry

* Though it was difficult to unbundle the utility infrastructure, the

regulatory strategy was to allow entry of new power generators
into the a competitive power market.

* Provisions for PURPA allowed small generators to sell power
back to the local utility at a pre-assigned price.



Automobile Standards

CAFE STANDARDS

Corporate Average Fuel Economy

Regulations first enacted by US
Congress in 1975, and intended to

of cars and light trucks (trucks,
vans and sport utility vehicles)
sold in the US in the wake of the
1973 Arab Oil Embargo.

The standard is expressed in
miles per gallon (mpg).

In late 2007, CAFE standards
received their first overhaul in
more than 30 years. It requires
automakers to boost fleet-wide
gas mileage to 35 mpg by the year
2020. This requirement applies to
all passenger automobiles,
including "light trucks."

MODEL PASSENGER LIGHT TRUCKS
YEAR CARS COMEBINED 2WD 4WD
(CAFE) 1978 18.0
1979 19.0 17.2 15.8
1980 20.0 16.0 14.0
1981 220 16.7 15.0
1982 24.0 17.5 18.0 16.0
H 1983 26.0 19.0 19.5 17.5
improve the average fuel economy 1988 28 o o 18
1985 27.5 19.5 19.7 18.9
1986 26.0 20.0 20.5 19.5
1987 26.0 20.5 21.0 195
1988 26.0 20.5 21.0 19.5
1989 26.5 20.5 21.5 19.0
1990 27.5 20.0 20.5 19.0
1991 27.5 20.2 20.7 19.1
1992 27.5 20.2
1993 27.5 20.4
1994 27.5 20.5
1995 27.5 20.6
1996 27.5 20.7
1997 27.5 20.7
1998 27.5 20.7
1999 27.5 20.7
2000 27.5 20.7
2001 27.5 20.7
2002 27.5 20.7
2003 27.5 20.7
2004 27.5 20.7
2005 27.5 21.0
2006 27.5 216
2007 27.5 22.2
http://www.nhtsa.gov/fuel-economy 2008 27.5 22.5"
2009 27.5 231"
2010 27.5 23.5"




US Policy History

* The Energy Policy Act of 1992 was enacted by the 102"
congress.

— The law mandated that the FERC open up the national electricity
transmission system to wholesale suppliers on a case-by-case basis.

— These provisions eliminated a major barrier power producers who
wanted to compete to build new non-rate-based power plants.

— Most of these plants were expected to be gas turbines because of
the lower upfront capital costs compared with those of large coal-
fired plants.

— The Act also encouraged investment in energy efficiency by electric
utilities and provided efficiency grants to state regulatory agencies.

— |t also encouraged

Residential and Building efficiency and use of alternative fueled vehicles
by Federal Vehicle Fleets.

Demonstration and use of electric vehicles.

Mandated government R&D, demonstration and commercialization of
clean coal technologies.



US Policy History

* The Energy Policy Act of 2005 was enacted by the 109t
congress

* Major Points

Provides revised ANNUAL energy reduction goals (2% per year
beginning in FY 2006) for federal government.

Provides revised renewable energy purchase goals.

Reauthorizes Energy Savings Performance Contracts (ESPCs) until
October 1, 2016.

Requires federal procurement of ENERGY STAR® or FEMP-
designated products.

Updates federal green building standards with emphasis on energy
efficiency and sustainable design principles(TBD).

Mandates a variety of research and demonstration activities to
stimulate the market for fuel cell vehicles and hydrogen energy
systems (TBD) .

Moved the start and end of Daylight Savings Time, previously set in
1966.



Florida Policy

e 2006 Florida Energy Act

— Signed by Governor Jeb Bush

— This four-year plan provided rebates, grants and tax
incentives to create an diversified energy portfolio by
increasing Florida's investment in renewable energy sources
such as solar, hydrogen and biofuels.

— Encourages diversity in new electric generation capacity by
allowing the Public Service Commission to consider fuel
diversity and fuel reliability, instead of cost alone, when
reviewing electric generation permits.

— Set aside S5M to fund rebates in two programs

* The Energy Efficient Appliance Rebate Program providing consumer
rebates for purchases of energy efficient ENERGY STAR appliances.

* The Solar Energy Equipment Rebate Program reduced the initial costs
for installations of photovoltaic and solar thermal technology on
residential and commercial buildings.



Florida Policy

The 2008 Florida legislature passed HB1735: Among other things it created the Florida Energy Systems
Consortium (FESC)

Florida Energy Systems Consortium

Created by Florida Statute to share energy related
expertise and promote collaboration among the
energy experts at its 11 public universities.

Goal
Uniting Florida’s
Universities to become a
leader in energy research,
education, technology, and
energy systems analysis.
Vision
Florida Universities
innovating for sustainable
energy generation,
distribution, and usage
systems.

'Systems Consortium
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Policy Activity

 There have been several policies enacted that in
effect address issues within the three “buckets”
previously mentioned.
— Energy Consumption : Efficiency policies.
— Energy Production: PURPA, among others.

— Environmental Impact of our Energy Consumption and
Production: CAFE standards and other Environmental
Laws and Regulations.

e Cap & Trade (or emission trading) is also being
discussed as means of pollution abatement.



Cap & Trade

Cap & Trade is a market-based approach used to control pollution by
providing economic incentives for achieving reductions in the emissions of
pollutants.

In this scheme, a governing body sets a limit to the amount of a pollutant
that can be emitted.

The limit (or cap) is allocated or sold to firms in the form of emissions
permits which represent the right to emit or discharge a specific volume of
the specified pollutant.

Firms are required to hold a number of permits (or carbon credits)
equivalent to their emissions. The total number of permits cannot exceed
the cap, limiting total emissions to that level.

Firms that need to increase their emission permits must buy permits from
those who require fewer permits. The transfer of permits is referred to as
a trade.

In effect, the buyer is paying a charge for polluting, while the seller is
being rewarded for having reduced emissions.

Thus, in theory, those who can reduce emissions most cheaply will do so,
achieving the pollution reduction at the lowest cost to society.
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Standby for additional policies
aimed at addressing energy and
environmental issues.........

New technologies will be critical in
addressing those issues facing us
today...
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