Figure 1. Growth in electricity use slows, but still increases by
28% from 2012 to 2040
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Over the next three decades electricity use is expected to continue to grow but, as shown here, the rate of growth slows over time as it has almost continuously over the last 60 years.  In the ‘50s, ‘60s, and ‘70s the use of electricity often increased more than 5 percent per year.  It then slowed to 2 to 3 percent per year in the ‘80s and ‘90s and over the last decade it has fallen to less than one percent per year.
The factors driving this trend include slowing population growth, near market saturation of key electricity using appliances like air conditioners, water heaters, stoves, dishwashers, etc., and the improving efficiency of nearly all equipment and appliances in response to standards and technological change and a shift in the economy towards less energy intensive industry.  
While there is always uncertainty about future electricity demand, efficiency standards for lighting and other appliances that have been put in place over the past few years will continue to put downward pressure on growth as new equipment is added and existing stock is replaced.  Absent a very rapid introduction of some new electricity using device – perhaps EVs – a sharp rebound in electricity demand growth is not expected.


Figure 2. Average residential site consumption has steadily
declined over the last 30 years
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Source: EIA, Residential Energy Consumption Survey (RECS)
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Figure 3. Heating and cooling no longer bulk of residential site

consumption

total site energy use in homes by end use, 1993 and 2009
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Figure 4. Over time the electricity mix gradually shifts to lower-
carbon options, led by growth in natural gas and renewables
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Between 1990 and 2008, coal-fired power plants accounted for 50 percent or more of U.S. electricity generation each year.  However, since 2008, coal’s share of generation has declined every year, to 42 percent in 2011.  The story for natural gas is almost the complete opposite.  After falling to less than 10 percent of total generation in 1988, natural gas’s share of generation increased to nearly 25 percent  in 2011.  It is expected to be much higher in 2012 when final data is available.  During some months of 2012, natural gas and coal generation were essentially equal!
The decline in coal and the rise of gas in recent years has been driven primarily by two factors, the economy and the huge fall in natural gas prices that occurred as shale gas resources were successfully developed.  The recession that began in late 2007 contributed to a two year decline in electricity generation, the first time that ever occurred in the data maintained by EIA.  Most of that reduction in generation was absorbed by coal, because natural gas prices fell so sharply.
Going forward, the gas share of generation is expected to continue growing as gas prices increase slowly. Coal generation recovers somewhat as gas prices rise, but not enough to increase their market share.  Non-hydro renewable generation actually shows the most rapid growth, as state and federal programs spur growth in the near-term and they become increasingly competitive in the long term.


Figure 5. Natural gas and renewables account for the vast
majority of capacity additions from 2012 to 2040
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The relatively low natural gas prices that are projected to persist throughout most of the projections cause new capacity additions to be dominated by new natural gas-fired combined cycle and combustion turbine plants.
Through 2040 new natural gas plants account for 64 percent of the new capacity added.
New renewable capacity accounts most of the additions not accounted for by natural gas.
In the near term, through 2016, new renewable additions are spurred by a combination of federal tax incentives and State RPS programs.
In the longer term, particularly after 2030, rising natural gas prices and falling new renewable plant costs spur further renewable capacity additions.
Overall, through 2040, renewable capacity additions account for 30 percent of total additions.
Additions of other capacity types like nuclear and coal is very modest and consists of a small number of plants that are currently under construction and a small number of additional plants projected to come on after 2030 as natural gas prices rise.



Figure 6. Non-hydro renewable generation more than doubles
between 2011 and 2040
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The growth in non-hydro renewable generation is driven by a combination of state renewable portfolio standards and federal tax incentives that spur growth in the near-term and the increase in fossil fuel prices that make them more competitive in the long term.
Wind, biomass and solar account for the vast majority of the growth.  Wind is installed primarily in utility scale facilities, while biomass generation grows in co-firing applications as a co-fuel with coal, and when electricity is produced in biofuel facilities for their own use and sale to the grid.
Growth in solar generation occurs in utility scale and distributed applications.  Among the individual fuels solar actually shows the most rapid annual growth between now and 2040, but since it starts at such a small level in 2011 it share remains modest in 2040.


Figure 7. Average fossil heat rates in the electric power sector,
1990 — 2011

Btu/kWh

12,000

—coal =——natural gas petroleum

11,000

10,000 N\

S

8,000

Il

0 I 1 1 1 1 1 1 1 1 1 1
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Source: U.S. Energy Information Administration, Form EIA-860, Annual Electric Generator Report

) Adam Sieminski
House Science, Space, and Technology Committee, Subcommittee on Energy, February 13, 2013


Presenter
Presentation Notes
So you might be asking -  what has this shift in relative fuel prices led to in the market?
This figure shows that as of April 2012, coal and natural gas generation are essentially equal with each accounting for 32 percent of total generation.
Again, I want to point out that the April data was put up on our web site yesterday, so I encourage you to take a look at it.
To put this shifting fuel mix in context, in 2007 and 2008 there were months where coal accounted for more than 51 percent of the monthly generation!
One other point to note in this chart is the significant downturn in coal generation that began in late 2008 and continued through 2009.  
This was primarily due to the fall in overall electricity generation that occurred in 2008 and 2009.  This is the only period in the data maintained by EIA where electricity use has fallen two years in a row.
Note however that natural gas generation did not fall significantly over this period because natural gas prices had fallen low enough that coal generation was displaced.
Of course, the $64,000 question is how will this situation evolve into the future.
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Figure 8. Cumulative capacity additions by fuel and technology
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Figure 9. Transportation energy consumption remains almost

flat between 2011 and 2040
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Figure 10. New light duty vehicle fuel economy approaches 50
mpg by 2040
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Figure 11. Vehicles with hybrid technologies growing share of
new vehicle sales
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For more information

U.S. Energy Information Administration home page | www.eia.gov

Annual Energy Outlook | www.ela.gov/forecasts/aeo

Short-Term Energy Outlook | www.ela.gov/forecasts/steo

International Energy Outlook | www.eia.gov/forecasts/ieo

Today In Energy | www.eia.gov/todayinenergy

Monthly Energy Review | www.eia.gov/totalenergy/data/monthly

Annual Energy Review | www.eia.gov/totalenergy/data/annual

Consumption and Efficiency | www.eia.gov/consumption
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And with that, all that remains is to remind you of some of the many energy information products available from EIA, and to thank you for your kind consideration of EIA’s latest outlook
Now I’ll turn back over to our hosts from the School of Advanced International Studies to begin the dialogue.  ______?
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