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nia's economy may deviate from its historical pattern. 
Staff considered some key points made during the 
discussion: 

m The substantial drop in housing prices may affect 
migration patterns, specifically increasing in-migra-
tion. It is likely that California will not experience the 
same pattern of depressed population growth as seen 
in previous recessions. 

m Changes to average home size and location may 
have a significant effect on demographic drivers. 

® Over the coming decade, climate change may 
introduce constraints on water supplies. 

m Alternative indicators, such as personal debt, 
may become more valuable at providing insight into 
energy consumption patterns. 

As California's economy recovers and changes, 
it is critically important that the Energy Commission 
adapts its demand forecasting models appropriately. 
Staff will consider incorporating such factors in 
future IEPR forecasts while continuing to engage with 
a variety of economic and demographic experts. 

Self-Generation Impacts 
The CED2011 Preliminary forecast includes the 
impacts of on-site distributed generation {DC} used 
in large-scale facilities and of the major incentive 
programs designed to promote self-generation. The 
forecast uses a trend analysis to project self-gener­
ation, except in the case of residential PVs and solar 
water heaters, where it uses a new predictive model. 
The incentive programs include: 

m Emerging Renewables Program (ERR): This pro­
gram is managed by the Energy Commission. 

«® California Solar Initiative {CSI): This program is 
managed by the CPUC. 

•» Self-Generation Incentive Program (SGIP): This 
program is managed by the CPUC. 

m New Solar Homes Partnership (NSHP); This pro­
gram is.managed by the Energy Commission. 

m Utility Incentives: Administered by publicly owned 
utilities such as Sacramento Municipal Utility Dis­
trict fSMUD), LADWP, Imperial Irrigation District, 
Burbank Water and Power, City of Glendale, and 
City of Pasadena. 

The general strategy of the ERP, CSI, SGIP, and 
NSHP programs is to encourage demand for self-
generation technologies, such as P¥ systems, with 
financial incentives until the market increases and 
achieves economies of scale and decreases the 
capital costs. The extent to which consumers see 
real price declines will depend on the interplay of 
supplier expectations, the future level of incentives, 
and demand as manifested by the number of states or 
countries offering subsidies. 

Figure 11 shows historical and expected peak 
impacts of self-generation, which are projected to 
reduce peak load by more than 3,000 MW by 2022. 
Historical impacts were revised downward because 
some self-generation data was found to be miselas-
sified, so CED 2009 projections begin well above 
estimates of historical impacts. Higher projections for 
PY peak impacts in both the residential and com­
mercial sectors drive total self-generation peak above 
CEO 2009 levels by 2020 in all three scenarios. The 
temporary flattening of the curves after 2016 cor­
responds to expiration of the CSI program. 

Table 10 shows historical and projected statewide 
electricity consumption from self-generation, and 
is broken out into PV and non-PY applications. For 
traditional combined heat and power fCHP) technolo­
gies, self-generation is assumed constant, so that 
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Table 10: Electricity Consumption From Self-Generation (GWh) 

WKKRHMHKKKRKKM 2000 2010 2015 2020 2022 

Non-Photovoltaic Self-Generation 8,242 9,179 9,651 10,366 10,852 11,065 

Photovoltaic, Low Demand 3 10 1,110 3,063 4,691 6,060 

Photovoltaic, Mid Demand 3 10 1,110 2,874 4,118 5,290 

Photovoltaic, High Demand 3 10 1,110 2,817 3,894 4,896 

Total Sell-Generation, Low Demand 8,245 9,189 10,761 13,429 15,543 17,125 

Total Self-Generation, Mid Demand 8,245 9,189 10,761 13,488 14,945 16,329 

Total Self-Generation, High Demand 8,245 9,189 10,761 13,429 14,716 15,924 

Source; California Energy Commission 
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retired CHP plants are replaced with new ones with 
no net change in generation in the current forecast. 
Given the Governor's policy goals for CHP and DG 
and the recent qualifying facility settlement to CHP, 
in future lEPRs there will be a more comprehensive 
assessment of the status of CHP in California. As part 
of this effort, the staff will be developing scenarios 
for this technology for the revised forecast. Growth 
in non-PV self-generation comes mainly from recent 
increases in the application of fuel ceils and other low 
emissions technology, projected forward. 

Energy Efficiency Impacts 
California's energy policy identifies energy efficiency 
as the "resource of first choice" for meeting Califor­
nia's future energy needs. As such, efficiency codes 
and standards, programs, and other policies play a 
central role in California's energy procurement and 
transmission plans and are a strategic element in 
the state's greenhouse gas emission reduction goals. 
Unlike other resources that are deployed to meet 
demand, energy efficiency reduces consumption and 
is therefore considered in the demand forecast, either 
embedded directly within the forecasting models or as 
an incremental effect subtracted from the model out­
put. In both cases, staff is ensuring that the demand 
forecast reflects reasonable levels of efficiency from a 
comprehensive set of efforts expected to occur. 

The CED2011 Preliminary forecast continues the 
long-standing practice of distinguishing between two 
types of "reasonably-expected-to-occur" savings — 
committed and uncommitted. Committed efforts to 
reduce demand include authorized utility programs, 
finalized building and appliance standards, and other 
policy initiatives that have implementation plans, 
firm funding, and a design that can be technically 
assessed to determine probable future impacts. Com­
mitted savings also include price and market effects, 
which represent savings from rate increases and 

other market effects not related directly to standards 
and programs. These savings are incorporated directly 
into the forecast Uncommitted savings - which, 
while plausible, have a great deal of uncertainty 
surrounding the method, timing, and relative impact 
of their implementation - are considered separately 
within the CEO 2011 Preliminary analysis. 

The Energy Commission developed the demand 
forecasting models in a way that promotes the inclu­
sion of building and appliance efficiency standards. 
The models distinguish among vintages of floor space, 
housing, and equipment. As a new building or piece 
of equipment is added, the model assumes its energy 
use characteristics meet - at a minimum - the appli­
cable standards. Following the effective implementa­
tion date, standards gradually affect an increasingly 
larger proportion of the total building and appliance 
stock. Each cycle of progressively tightened standards 
can be evaluated to determine the additional energy 
savings contributed from each vintage of standards 
by comparing model outputs. 

Measuring the effects of utility programs poses a 
greater challenge, as customer participation is volun­
tary and is motivated by a complex set of interactive 
effects. Also, customers may replace appliances well 
before the end of their usefulness, and while data 
may be available on the efficiency of new appliances, 
the reference level of efficiency is often unknown for 
the replaced appliances. 

To better measure program impacts, staff lever­
aged the CPUC's most recent efforts to measure 
utility program savings. The CPUC Energy Division's 
evaluation-based estimates of program savings from 
the 2006-2008 program cycle, as well as additional 
evaluation for 2009 programs, represent the most 
thorough and comprehensive effort to date. This un­
precedented level of detailed evaluation data, however, 
applies only to programs implemented within the last 
four years. Therefore, staff modeled the uncertainty 
surrounding the performance of future programs us­
ing scenario analysis. 
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Figure 12: Statewide Committed Consumption Efficiency and Conservation Impacts 
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Because a clear, consistent record of evalu­
ated efficiency program achievements is not readily 
available,122 there is a great deal of uncertainty 
around any estimate of historical program impacts. 
This uncertainty, along with uncertainty around at­
tribution of savings among standards, programs, and 
price effects, has been the subject of debate in recent 
Demand Analysis Working Group meetings. Some par­
ties have insisted that Energy Commission demand 
forecasts incorporate historical program impacts that 
are vastly underestimated and/or credit too much sav­

ings to standards and price effects, especially before 
1998. A recent staff paper summarizes the positions 
of various parties.123 

Staff believes that the forecasting process yields 
reasonable estimates of total savings but acknowl­
edges and shares concerns voiced by stakeholders 
about savings attribution, Therefore, the CEO 2011 
Preliminary provides no attribution among the three 
sources {programs, codes and standards, and price 
and market effects) except for estimates of standards 
impacts. In other words, it provides no specific esti-

122 See discussion of EM&V requirements over lime in Kavalec, 
Chris and Don Schuifz, May 2011, Efficiency Programs: Incor­
porating Historical A ctmtm Mo Energy Commission Demand 
Forecasts, draft staff paper, California Energy Commission, 
Electricity Supply Analysis Division, CEC-200-2011 -005-SD, 
available at: vnmenergy.ca.gov/2011publications/CEC-200-
2011- 005/C EC-200-2011-005 -S D, pdf. 

123 California Energy Commission, Electricity Supply Analysis Divi­
sion, Chris Kavalec, Enefgy Efficiency Program Characteriation 
in Energy Commission Demand Forecasts: Stakeholder Perspec-
tms and Staff Recommendations: Draft Staff Paper, August 
2011, CEC-200-20U-010-SD, available at: www,energy, 
ca.gov/2QllpuMicatiotK/CEe-2OO-2Oll-QlO/eEe-20Q-2OU-
QlO-SD.pdf, 
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mates of program and price effects. Staff will con­
tinue to work with stakeholders on these issues, with 
the goal of showing attribution for at least some years 
in future reports. Figure 12 shows total historical and 
projected committed efficiency savings from the three 
sources starting in 1990. Annual totals are relative to 
conditions in 1975, before the state implemented the 
first efficiency standards. 

Beyond these committed impacts, the CPUC, 
Energy Commission, California Air Resources Board, 
and the Legislature have set efficiency goals without 
approval of specific program designs or authorization 
of actual program funding levels. Staff must consider 
long-term utility savings goals, future updates to Title 
20 and Title 24 codes and standards, and statewide 
policy initiatives in determining incremental uncommit­
ted energy efficiency impacts - impacts that are in ad­
dition those already included in the baseline forecast. 

During the 2009IEPR cycle, at the request of the 
CPUC, staff began to assess the effects of incremen­
tal uncommitted energy efficiency policy Initiatives. 
Staff included policy initiatives in the analysis similar 
to those originally evaluated by Itron and adopted by 
the CPUC in the 2008 Energy Efficiency Goals Update 
Report {2008 Goals $tud$.m The incremental uncom­
mitted analysis for CEO 2011 Preliminary aim relies 
on the 2008 Goals Study but is updated to account 
(or the passage of time. Therefore, some initiatives 
considered uncommitted in 2009 are now incorpo­
rated in the committed forecast. (Figure 12 includes 
estimated savings.) The newly committed initiatives 
include Assembly Bill 1109 (Huffman, Chapter 534, 
Statutes of 2007) and the 2010 Title 24 Building Code 
Revisions. In addition, the CED 2011 Preliminaryex-
tends uncommitted analysis to publicly owned utilities. 
The uncommitted efficiency initiatives in CEO2011 
Preliminary include.-

124 llrort, Inc. Assistance in Updating the Energy Efficiency Savings 
Gmts for 2012 and Beyond, adopted by CPUC in March 2007, 
www.cpuc.ca.gov/NR/fdonlyres/D72B6523-FC10-4964-AFE3-
A4B83009E8AB/0/GoalsUpdateReport.pdf. 

m Utility programs beyond 2012, including residen­
tial, commercial, and industrial. 

m Further updates to state Title 20 and 24 stan­
dards along with updated federal appliance standards. 

» The CPUC's Big Bold Energy Efficiency Initiatives. 

As in the 2008 Goals Study, CED 2011 Preliminary 
assumed various levels of commitment to these 
policies to create three scenarios of uncommitted 
efficiency savings - high, medium, and low. By 2022, 
consumption in the mid-demand case would be 
reduced 3.3 percent if adjusted by the low savings 
scenario and 6.2 percent using high incremental 
uncommitted savings. For peak, the reductions 
range from 4.8 percent to 9.5 percent, higher than 
consumption because the end uses targeted by these 
initiatives tend to have higher-than-average peak-to-
energy-consumption ratios. 

Combining the high demand case with the low 
incremental uncommitted efficiency scenario and the 
low-demand case with the high efficiency scenario 
gives a range of "managed" forecasts. Statewide, 
adjusted consumption ranges from around 294,000 
GWh to 322,000 GWh, compared to 313,000 GWb to 
332,000 GWh for unadjusted consumption. For peak 
demand, the adjusted range is 63,000 MW to 71,000 
MW, compared to the unadjusted range of 70,000 
MW to 74,000 MW. In these adjusted mid- and low-
demand cases, peak demand begins to drop slightly 
by the end of the forecast period. Peak demand in 
the low case drops slightly below the actual 2010 
statewide (noncoincident) level. 

The CPUC's new Potential and Goals Study is 
underway and is expected to be completed in late 
summer 2012, This schedule doss not allow the study 
to be fully incorporated in the revised or final adopted 
IEPR demand forecasts, but CPUC staff intends to 
use interim study results to recommend changes 
to the incremental uncommitted efficiency impacts 
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developed from the 2008 Goals Study, Thus, the un­
committed results will likely differ in the revised and 
adopted IEPR forecasts compared to the preliminary. 
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