Energy Savings Pup Assignment: 1/7/2011
Energy Economics, Inc. — Consultants to TURN

Indicate what analytical work your organization has performed on California utility
efficiency savings and costs. Very briefly state the objective (s) and key result.

Energy Economics, Inc. conducted an analysis to quantify the effect of savings from
IOU energy efficiency savings on per capita electricity consumption in California. The
analysis also looked at other factors that may have contributed to the apparent
stabilization of per capita electricity consumption, such as the price of electricity,
demographic variables, and economic structure. Our findings indicated that while it is
difficult to identify the specific contribution of savings from energy efficiency programs to
per capita consumption trends, there is a very clear association between the price of
electricity and consumption (see Attachment 1).

Provide the following information concerning the data used in your analyses:
e What was the source(s) of your data?

We used savings data supplied by the CEC that is consistent with the data in:
California Energy Commission. “Implementing California’s loading order for
electricity resources. CEC-400-2005-043.” July, 2005.
www.energy.ca.gov/2005publications/CEC-400-2005-043/CEC-400-2005-
043.PDF.

We also used electricity consumption, population, electricity price, and implicit
price deflator data from the Energy Information Administration’s, State Energy
Data System (SEDS). http://www.eia.doe.gov/states/ seds.himl

Additional information came from the US Census Bureau, the National Climatic
Data Center, the US Historical Census of Housing Tables, and the 1997 and
2001 Residential Energy Consumption Surveys, and the Bureau of Labor
Statistics.

e What years were covered?
1975-2003 — CA Energy Efficiency Savings
1970-2004 — Electricity Consumption and Electricity Price analysis

Various years depending on data availability for other variables.

e What customer sector and programs?

Most of the analysis was undertaken on the residential sector.
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What were other characteristics of the data such as net or gross savings, first
year/cumulative, ex ante/ex post?

The savings data were based on net, first year, annual savings for the main
analysis. The data presented in Figures 1 and 6 of Attachment 1 are cumulative
savings.

What were the measure life assumptions?

EULs for measures included in the savings data from the CEC were determined
by the CEC.

In what ways did you modify the data (e.q., discounting) for use in your analysis?
Why did you do this?

We did not modify the data. For some initial regressions, outliers were excluded
in an effort to specify the effect of savings from 10U programs on consumption.
This did not greatly improve the results.

In what ways is your modified data set and analysis different from other uses of
this data that you know of?

Our analysis sought to directly specify the impact on electricity consumption of
savings from EE programs. Other studies have sought to identify the sources of
the “gap” between electricity consumption in California and the United States by
accounting for as much of the difference between California and the United
States as possible given available data and then ascribing the remaining “gap” to
energy policy.

(Energy Commission) Using the information in the questions above, describe the
ways in which the use of efficiency data in the forecast changed over the last 20
years?

How is naturally occurring conservation handled, if at all, by each organizations
estimates? Has this changed over time? |s there a specific definition of naturally
occurring?

Energy Economics, Inc.’s analysis did not address naturally occurring
conservation. However, we did find that changes in the price of residential
electricity were strongly associated with changes in residential electricity
consumption, both at the California level and at the multi-state level. Given that
one of the main impetuses for naturally occurring savings is the price effect, our
analysis highlights the importance of questions about the magnitude of naturally
occurring savings in the forecast and the price elasticity of demand for electricity
assumptions that are included in the modeling process. We understand that in
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their forecasts the IOUs use a short-term price elasticity of about 0.10, indicating
that the price elasticity of demand for electricity is highly inelastic. However,
many other analyses have indicated that in the long term, the price elasticity of
demand for electricity is higher than the short-term 0.10 figure used in utility
forecasts of demand.

For example, a recent survey of the literature indicates that long-run elasticities
for the residential sector range between -0.7 to -1.4 with a mean of -0.9." This
finding is consistent with an earlier survey of 21 studies of residential demand
which showed that the long-run price elasticity is between -0.75 and -0.91.2 The
same study estimated aggregate long-run price elasticity of demand to be close
to -1.0.%> Long-run elasticities are clearly more appropriate for estimating
responses to the price of electricity because it takes time for consumers to adjust
their purchasing practices and behavior to changing electricity prices. The same
article also cites a California study which indicates that the price elasticity of
demand for electricity varies by household, with some households displaying no
price elasticity and other households responding strongly to prices, with price
elasticities as high as -1.02.4

This is important to the discussion of naturally occurring savings because, to the
extent that such savings are prompted by price signals, a low price elasticity of
demand for electricity would suggest low levels of naturally occurring savings
simply because people do not respond to price when making decisions about
electricity consumption.

Understanding the issue of electricity price and its effect on consumption is
crucial to accurately estimating naturally occurring savings. If the level of such
savings is underestimated, not only is the reliability of forecast demand estimates
called into question, but ratepayers may end up paying for IOU energy efficiency
programs that generate savings which would have occurred anyway.
Furthermore, savings are meant to substitute for supply-side resources; if the
predicted savings do not materialize, ratepayers will pay for both the energy
efficiency program and the cost of additional supply-side resources.

Additional questions that arise from this issue include:

o How can the discrepancy between ltron’s and the CEC’s estimates of
naturally occurring savings, especially in the residential sector, be

" Ahmad Faruqui, Inclining Toward Efficiency: Is electricity price-elastic enough for rate designs to matter?
Public Utilities Fortnightly, August 2008, page 24-25: http://www forinightly. com/exclusive.cfim?o_id=94

2 Carol Dahl, A Survey of Energy Demand Elasticities in Support of the Development of

the NEMS, 1993, Contract De-AP01-93EI123499, U.S. Department of Energy cited in Ronald Lafferty et al,
Demand Responsiveness in Electricty Markets, FERC Office of Markets, Tariffs and Rates, Janaury 15,
2001, page 7:

http//www.naseo.org/committees/energyproduction/documents/demand responsiveness in_electricity m
arkets.pdf

3 jbid.

4 Ahmad Faruqui, Inclining Toward Efficiency: Is electricity price-elastic enough for rate designs to matter?
Public Utilities Fortnightly, August 2008, page 25: hitp://www.fortnightly.com/exclusive.cfm?o_id=94
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resolved? This discrepancy is particularly puzzling given that the CEC
assumed a substantial price increase in its model while ltron assumed that
electricity prices would remain constant.®

o To what extent can the forecast model take into account the rebound
effect, in which consumers increase their use of an energy efficient
technology because it uses less energy? That is, the energy efficient
technology does not result in a reduction in consumption because
consumers make greater use of the technology, either in the form of using
it more or by purchasing additional features.

5 “IlIn the case of the residential sector, the Energy Commission’s estimates of naturally-occurring are
well below both Itron’s estimates of residential naturally-occurring savings and the free-ridership rates
implied in the net-to gross assumptions applied to residential measures.” See Incremental Impacts of
Energy efficiency Policy Initiatives Relative to the 2009 Integrated Energy policy Report Adopted Demand
Forecast, Attachment A: Technical Report, CEC-200-2010-001-ATA,January 2010, discussion page 64-
66: hitp://www.energy.ca.gov/2010publications/CEC-200-2010-001/CEC-200-2010-001-ATA . PDF
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ATTACHMENT 2:

Electricity Consumption Trends: California and the Rest of the U.S.

Figures 1 to 4 below show the per capita and absolute change in residential and total electricity consumption
between 1960 and 2008 (California and the rest of the U.S.), as well as the reductions in consumption that are
consistent with meeting AB32 targets.

Figure 1 shows total electricity consumption per capita. California and the rest of the U.S. followed divergent
paths from the 1970s to the beginning of the twentieth century, with California consumption leveling off while
the rest of the U.S. continued to increase its per capita electricity use. More recently, however, the rest of the
U.S. has slowed its rate of increase in consumption. A similar pattern is evident in Figure 2, which focuses on
trends in the residential sector only. In both cases the rest of the U.S. has actually experienced less of an
increase in per capita electricity use over the last several years than California:

o For total electricity, per capita consumption increased by 3.4 per cent in California between 2004 and
2008, compared with 1.1 per cent in the rest of the U.S. A similar pattern is evident for the 2000-2008
period, during which California recorded an increase of 2.1 per cent compared to 1.1 per cent in the rest
of the U.S.

o For the residential sector, per capita consumption grew by 6.4 per cent in California between 2004 and
2008 and 2.5 per cent in the rest of the U.S. Over the longer 2000-2008 period, both California and the
rest of the U.S experienced a similar rate of increase (7 per cent).

There has been considerable debate about the causes of California’s relatively flat per capita electricity
consumption curve in the context of steadily increasing usage in the rest of the U.S. While it is tempting to
assume that the difference is due to California’s history of energy efficiency, closer inspection reveals a number
of other factors that have contributed to the trends in Figures 1 and 2. The issue was addressed in a study
conducted by Energy Economics Inc. and published in Public Utilities Fortnightly March 2009, “Stabilizing
California’s Demand: The Real Reasons Behind the State’s Energy Savings”. The article illustrates the
difficulty of establishing a strong direct “cause and effect” between energy (utility EE programs and building
and appliance standards) and energy consumption, and points to a number of other factors that both distinguish
California from the rest of the U.S. and which act to reduce the demand for electricity in the state. One of these
is the price of electricity; the Energy Economics, Inc. study found a strong correlation between changes in
California per capita residential electricity consumption and changes in the price of residential electricity in the
state. The study also identified a number of other differences between California and the rest of the U.S. that
could help explain the state’s history of relatively low per capita electricity use, including climate, the rising
share of multi-family housing, increasing household size, behavior suggestive of a “conservation ethic” and,
beyond the residential sector, the structure of the economy and trends in energy usage within dominant
industries.

Turning now to absolute consumption, rather than usage per capita, Figure 3 shows that both California and the
rest of the U.S. have seen steady increases in residential electricity consumption. Although California has kept
per capita consumption relatively stable over the past 40 years, population growth has meant that absolute
electricity use has continued to rise. Figure 3 also shows that the EE programs of the 2004-2008 period did
little to address the steady increase in residential electricity consumption within California. Figure 4 shows that
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if the state is to meet its AB32 GHG reduction targets, this upward trend will have to reverse direction:
California will have to reduce electricity usage in absolute terms and bend down the consumption curve.
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TURN Figure 1: Per Capita Total Electricity Consumption 1960-2008:
California and US excluding CA
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TURN Figure 2: Per Capita Residential Electricity Consumption
1960-2008: California and US excluding CA
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TURN Figure 3: Absolute Residential Electricity Consumption
California and the US excluding California: 1960-2008
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TURN Figure 4
Total CA electricity consumption 1960-2005
& an AB32*-derived trajectory through 2050
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Data Source: EIA Electric Power Annual <http:/fwww.eia.doe. fci _sprdshts. htmi>

* Executive Order S-03-05 stipulates the 2020 & 2050 targets
Source: Reuben Deumling, Associate Energy Economics Inc. Separating Means and End: Reorienting Energy Efficiency Programs and
Policy Toward Reducing Energy Consumption in California
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