Comments on First 10 Slides of presentation entitled Fermi Talks 6-21, 22, 2006, Rosenfeld and McAuliffe, 6-6-06
Following Laitner and ACEEE, we are primarily interested in how primary energy demand has changed in the United States in response to higher petroleum prices starting in 1973.  Figure 4 -- Energy Consumption in the US provides such data.  However, to get to this point we first focus on energy intensity.
In Figure 3, we illustrate actual energy intensity (E/GDP). Prior to 1973 (precisely from ’49 to ’73), the compound rate of change of E/GDP was -0.4% per year while after 1973 this rate suddenly changed to -2.1% per year, annualized from 1973 to 2005 (the dark blue line).  We extrapolate the -0.4% trend line from 1973 to 2004 to construct the line above the striped area.  [This trend line looks straight due the relatively low compound rate of change.]  The striped area reflects what might have occurred in the absence of any response to higher oil prices, associated price increases in other fuels, goods, and services, and the many policy issues surrounding the first and second oil crises.  Indexed to 100% in 1973, by 2005 actual E/GDP drops to 51%, while the trend line drops to only 88%.
In Figure 4  we illustrate actual primary energy demand in the US from 1949 to 2005. Also, using the extrapolated -0.4%/year trend for E/GDP (from Figure 3), we construct a new line by multiplying the extrapolated intensity (considerably larger than the actual, of course) by the actual GDP in each year from 1974 through 2005.  This results in a line atop the striped area with total “demand” of 170 Quads by 2005.  We also illustrate what we call “New Physical Supply”. By this we mean new supplies of primary energy that had to be extracted, processed, refined, and delivered to meet the growth in demand from 1973 to 2005.  Some interesting and important observations based on Figure 4:

1. Under “Business as Usual,” US primary energy demand could have been 170 Quads by 2005 rather than the Actual 100 Quads

2. Energy expenditures in 2005 could have been $1.7 trillion rather than $1.0 Trillion. The savings are on the order of $700 billion.  To put this into perspective, U.S. energy purchases totaled about $ 1 trillion in 2005 out of the GDP of 11.7 trillion (nominal dollars or $10.8 trillion in chained 2000 dollars). 
3. We only had to meet 25 Quads of increased demand for primary energy, not 95 Quads (the difference between 170 Quads and 75 quads in 1973).  The remaining 70 Quads were avoided.  To be able to deliver an additional 25 Quads, hundreds of power plants were built, refineries upgraded and expanded, new tankers constructed, pipelines and transmission facilities added and coal, natural gas and petroleum combusted.   Alternately, to avoid 70 Quads we drastically changed our energy policies, invested in more efficient buildings and appliances, altered our transportation fleet to be much more fuel efficient, developed new and ingenious products and processes, and responded to increasing prices in many other ways.
4. Figure 8 -- Shows energy intensities for the US (same as Fig. 3) and CA, but our time series for CA goes back only to 1963, whereas the US series (Fig. 3) goes back to 1949.   Calif. starts out  less intensive, and then in 1973 accelerates downwards faster than the US (by 2003, CA is down to 46% of ’73, vs.  54% for the US).    Our intention was to make a plot like Fig. 4, showing how much annual energy Calif.. is saving by dropping below its pre-73 trend line, but there are two problems.

1. The mere 10 years of pre ’73 data are inadequate to draw a convincing trend line, and 

2. California’s largest energy-using sector is transportation, which is in turn dominated by auto fuel economy, which is not under our control.

So to compare energy use and policy for CA vs. the US, it seems best to compare electric use per dollar of GSP, or per person, where we have more control over policy.   We chose electric use per capita (kWh/person) as the more direct of the two possible metrics.

Figure 9 provides data on per capita electricity sales (not including self generation which happens to add about 4.5% to these data in the latter year in both California and the US – we have not included these as we do not have a time series from 1960 for such data).  The blue area highlights the growth in US consumption from 1973.  Through this period California has remained nearly flat. This is a remarkable achievement for the following reasons: (1) Everything is bigger now than in 1973 (TVs, refrigerators, houses, etc.) and (2) There are now many new uses of electricity (computers, home entertainment systems, etc.)
And in Figure 10 we illustrate carbon dioxide intensity and per capita carbon dioxide emissions for a numbers of countries and also for California.  Compared to the US, California is both less carbon intense when measured in tons of CO2 per dollar and also has about one-half the per capita CO2 emissions.






