CHAPTER V
DSM MEASURES USED IN THE STUDY

A. CALIFORNIA MEASURES
1. Residential Sector

The technologies available for the California model were developed by SCE and its
contractors, notably XENERGY of Oakland, California, and Regional Economic Research,
Inc., of San Diego, California. Much of the building, lighting, and appliance data for
UECs, EUIs, measure cost, and efficiencies were gleaned from the Federal Residential
Energy Consumption Survey (RECS) reports, and work done at the Electric Power
Research Institute (EPRI), LBL, Oak Ridge National Laboratories, California Energy
Commission (CEC), and personal contact with energy conservation equipment
manufacturers and marketers.

The residential measures in the California model are shown in Table V-1, which
contains the UECs, cost data, and the TRCs as calculated for the District region, including
environmental damage avoidance benefits, using a 2 percent real discount rate. As is
evident from the organization of the table, residential measures are differentiated in two
ways in the California model: by single- or multi-family home and by existing homes or
new homes. UECs for multi-family households were no higher than the corresponding
UECs for the same technology applied to single-family homes. With the exception of
space cooling, UECs for new residential space conditioning and appliance ESCs were
lower, reflecting the new Title 24 and NAECA standards for new buildings.

As Table V-1 shows, less than half of the listed technologies pass TRC (103 out of a
possible 238 non-base technology/building class combinations). Furthermore, of the 238
new measure/building classes, only about 10 fell within the 0.7 to 1.0 range of TRC, thus
being eligible for the Technology Forcing extra incentive package. These were as follows:

Existing or Multi-Family or

Measure New Building Single-Family
Window upgrade to double pane Both Multi
Window upgrade to low emissivity Existing Multi

Duct leakage maintenance New Multi
Refrigerator maintenance package Existing Both

Hot water saver Existing Single

Heat pump clothes dryer, replace on burnout Existing Single
High-eff. direct hot water heater (EF=0.61) New Multi
High-eff. vertical axis clothes washer New Single
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2. Commercial Sector

Table V-2 shows the measures for a representative subset of commercial buildings in
the District model (for the Technology Forcing scenario), showing the data and TRC
calculations for existing large office buildings. New measure data are similar for each
building category, but with generally lower base UECs, which are shown as the applicable
EUls - measures of energy use intensity — on a per-square-foot basis. The new, non-
baseline measures in table number 112, representing 17 ESCs organized into 6 broad end
use categories:

space oconditioning,

ventilation,

miscellaneous,

lighting,

refrigeration, and

hot water, pool heating, and cooking.

The long-term market share was for a Technology Forcing run of the model. Several
measures are given a differentiation as to "R-o-b" or "RET" in the tables, for replace on
burnout or retrofit (prior to burnout), the latter being generally more expensive. The base

for lighting is on a fixture basis, requiring the stock to be divided into average mix of base
fixture per building classification.

3. Industrial Measures

As discussed in the previous chapter, it was found that the industrial sites and their
energy usage were too diverse to support the detailed, technology-oriented approach that
has become almost routine in utility DSM program analysis for the residential and ‘
commercial sectors. Such concepts such as "the UEC for lighting" cannot be developed
easily because of the diversity of the types of industries and lack of data. In addition, the
distribution of industrial energy usage is known to be "bi-modal," or skewed towards large
sites like petroleum refineries, so that even if data were available, issues of confidentiality
for public policy research become much more problematic in the industrial sector than in
the residential and commercial sectors.

California/District industrial technologies were analyzed using the LIEF model, in
which the representation of technology/DSM measure selection is in terms of
mathematical representations of broad capital/energy tradeoff decisions, not unlike the
representations used in the Vermont ENERGY2020 model, and development of broad,
industry-class specific conservation supply curves (CSC). A CSC was developed for each
of the scenarios, using several policy "handles,” the final result of which is found in Table
V-3.
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Table V-3
LIEF Model Scenario Variables

Capital Recovery 20-Year Penetration of Advanced

Scenario Factor (%) Technology Programs (%)
Frozen Efficiency (CEC Forecast) 33 (3-year payback) 16
Market Potential 19 (5-year payback) 35
Utility Incentives 19 (5-xear payback) 60

Technology Forcing 19 (5-year payback) 68

B. VERMONT DSM MEASURES

The primary source of DSM technologies investigated by Vermont for this project were
obtained from America’s Energy Choices, published in 1992 by the Union of Concerned
Scientists in cooperation with the Alliance to Save Energy, the American Council for an
Energy-Efficient Economy and the Natural Resources Defense Council.® The specific
technologies considered and screened are listed in Tables V-4 through V-7. Included in
these tables are the assumed baseline and savings along with the costs of the technologies
and results of the benefit/cost screening using the 2 percent social discount rate.

Vermont is characterized by cold winters and moderate summers. These weather
patterns naturally bear on end use saturations and past and future fuel selection. Air
conditioning in the State is still not a substantial demand, except for large commercial
office structures, which are not common in Vermont. The relatively high costs of
electricity, along with the large number of heating degree days, seasonal rates, and
effective State regulation over new construction, have served to all but rule out electric
space heating since about 1983. Consequently, DSM technologies targeting electric space
heating and air conditioning have only a minor influence on energy demand in Vermont
and were not screened in this analysis.

Another feature of Vermont relevant to the potential impacts of the technologies
selected in the natural gas sector is the fairly limited scope of the service in the State.
The State’s sole natural gas distribution utility serves only a small fraction of the State by
geography and about one-third of the State by population. The potential savings through
measures targeting natural gas customers is therefore limited.

% Residential technologies screened were taken from America’s Energy Choices; Investing in a
Strong Economy and a Clean Environment, Technical Appendixes, Union of Concerned Scientists,
Cambridge MA, 1992. The technologies used for commercial and industrial screening were taken
from the Wisconsin Power and Light, Advance Plan 5 in conjunction with the Wisconsin Public
Service Commission.
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Table V-4
Vermont Residential Electric Technologies

End Use kwh/ incremental Total Total TRC
Category Seq¥ Measure Year kWh/Year Cost  Incremental Cost  Test
Lighting »
1 Base 1,000 64
2 Compact Fluorescent 240 240 160 115 2.86
Hot Water Heating
1 Base 4,048 230
2 Water-Saving Showerhead 3,233 3,233 276 276 9.75
and Aerators
3 Reduce Standby Losses 2,873 3,688 326 280 3.98
4 Horiz. axis clothes washer 2,543 3,718 426 330 1.82
5 Add on Heat Pump 1,017 2,522 1,126 930 1.20
6 Passive Solar 1,270 2,775 2,901 2,705 0.28
Raefrigerators - Freezers
1 Base 955 535 '
2 Foam refrigerator door & 787
5.05 EER comp
3 Condenser anti-sv&eat heater 682
4 Demand defrost sensor and 597 870 605 580.6 1.40
microprocessor
5 Increased insulation and 487 - 845 664 605.8 1.16
high efficiency fans
6 5.3 EER compressor 466 934 684 559 0.64
7 R-24 compact vacuum 374 863 77 646.6 0.62
insulation
8 R-58 vacuum insulation 228 809 917 703 0.65
9 Two compressor system
Clathes Dryers
1 Base 1,059 346
2 Increase washer spin speed 530 530 446 466 5.85
(600 to 1200 rpm)
3 Insulation 490 1,019 461 364 293
4 Microwave Dryer 324 893 535 435 2.48
5 Moisture Termination 466 995 476 364 47
6 Insulation 431 1,024 491 364 257
7 Heat-Pump Dryer 151 779 756 664 1.17
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Table V-4 (continued)

End Use - kwh/ Incremental Total Total TRC
Category Seq# Measure Year kWh/Year Cost Incremental Cost  Test
Cooking
1 Base 745 600
Oven 346 240
Cooktop " 399 360
2 Low Technology 600 600 620 624 5.64
Oven 246 246 260 264
Cooktop 354 354 360 360
3 High Technology 455 56 955 1,074
Bi-Radiant Oven 101 101 335 354
Induction Cooktop 306 306 660 720
Clothes Washer
1 Base - Vertical axis washer .631 420
(standard capacity)
2 Horizontal axis (standard 218 218 520 520 8.1
capacity)
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Table V-5
Vermont Residential Natural Gas Technologies

End Use kWh/ Incremental Total Total TRC
Category Seq¥# Measure Year kWh/Year Cost  Incremental Cost Test
Hot Water Heating
1 Base 225 200
2 Water-Saving Showerhead 18 18 246 246 3.57
and Aerators
3 Reduce Standby Losses 16.7 21.2 296 250 0.93
4  Horizontal axis clothes 147 205 3% 300 0.75
washer
5 Submerged combustion plus 13.8 216 446 250 0.63
fiue batfie
6 Electronic Ignition 1.9 19.7 686 490 0.35
7 Condensing 10 18.7 1,086 840
8 Passive Solar (downward 45 15.1 3,561 3,075 0.28
pumping)
Clothes Dryers
1 Base 3.62 346
2 Increase washer spin speed 1.81 18 446 466 475
(600 to 1200 rpm) "
3 Insulation 1.67 3.5 461 364 2.44
4 Moisture Termination 1.47 3.4 491 482 1.8
Cooking
1 Base 2.05 600
Oven 0.94 240
Cooktop 1.11 360
2 Infrared bumer 1.13 11 620 624 3.14
Oven (convection with IR 0.39 0.4 260 264
burner)
Cooktop (Ceramic IR bumner) 0.74 0.7 360 360

78



Table V-6

Vermont Residential
Mixed Electric and Natural Gas Measures

Site Site Incre- Total Gas Elec.
Heating Cooling Primary mental incre- Heating Cooling
MMBtuw/ MMBtw/ MMBtw MMBtwW Total mental TRC TRC
Seq#  Measure Description Year Year Year Year Cost Cost Test Test
1 Base 70.3 -1,021.3 81.6 2,000
2 Electronic thermostat 63.3 919.1 73.4 73.4 2,035 2,035 9.534 3.91
3  White surfaces and shade 63.3 735.3 71.4 79.5 2,110 2,090 2843
trees or vines ‘o
4  Infiltration, from 0.59 to 0.4 51.2 705.9 59 69.1 2,421 23732 1.607 0.11
ACH
5  Windows, from 2 to 46.1 667.8 53.5 76.1 2677 23072 0.83 0.18
Low-E(R-3.1)
6  Walls, From R-13 to R-19 39.2 634.4 46.2 74.3 3,012 2,402 0.85 0.1
7 Floor insul., from R-11.7 to 36.8 624.9 43.7 79 3,206 2,232.8 0.57 0.06
R-19
8  Cailing insul., from R-26.3 344 606.1 41 0.49 0.1
to R-38
9  Windows, from R-3.1 to 30.5 454 35.5 76.1 4354 3,104 " 0.18 0.2
R-5.5 .
10  Condensing fumace (92% 26 454 31 77 4,725 2,445.2 0.51
AFUE)
12 Ceiling, R-38 to R-60 24.4 375.9 28.6 79.9 5804 2,434.4 0.108
13 Walls, from R-19 to R-30 19.9 349.1° 23.7 76.7 7,060 3,507.2 0.16 0.32
0.15 0.027
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Table V-7
Vermont Commercial and Industrial Measures

Efficiency Cost TRC

Seq#  Measure Description Ratio Ratio  Test

Air Conditioning ]

1 High Efficiency A/C 1.27 1.18 1
Lighting

1 Reflectors 2 1.05 46

2 Efficient Lamp 1.14 1.19 7.9

3 Occupancy Sensors 1.08 112 7

4. Daylight Dimmer 1.17 1.7 25

5 Efficient Ballasts 1.07 1.83 0.9
Water Heating

1 Efficient Water Heating 1.13 1.07 5.8
Motors

1 Efficient 3 HP Motor 1.07 1.58

2 Efficient 15 HP Motor 1.05 1.53 0.4

3 Efficient 50 HP Motor 1.03 1.71

4 Efficient 150 HP Motor 1.02 1.64
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While the screening of technologies can be accomplished fully endogenously using the
dispatch and expansion capabilities within the ENERGY2020 model, the avoided costs
used in screening technologies consuming electricity were obtained from another model
designed specifically for electric dispatch and generation expansion. The emissions
coefficients and costs of emissions subsumed in the avoided costs calculations were taken
from a prior study in Vermont (Energy Systems, 1989). As a simplifying assumption, the

avoided costs for purposes of screening natural gas DSM technologies was developed using

the price of fuel to the end user.
Retrofit opportunities were not included as part of the Vermont analysis.

Consideration of such opportunities would bear primarily on the shorter term
opportunities for realizing savings.
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CHAPTER VI
CALIFORNIA SOUTH COAST REGION RESULTS

A. ORGANIZATION OF MODEL OUTPUT

This section provides detailed baseline and scenario output from the District models
used for the project. Results were developed for the six utilities with service territory
covering the District. Grouping the three small municipals, Burbank, Glendale, and
Pasadena (BGP), together resulted in four utility classes for which data on building
square footage and end-use stock, unit energy consumption patterns, and expected stock
growth were developed and utilized in the models.

The residential and commercial spreadsheet models used for the District are
technology/end-use market penetration models. As such, they are extremely detailed and
create copious amounts of output data. For example, the electric utility section of the
commercial model has seven "savings" categories for the four utility classes (three electric
utilities, each with load as well as energy savings, and the gas utility’s energy savings). A
commercial model run covered 12 building types, 5 end-use categories, existing and new
stock, and 4 scenarios, for a total number of output information data classes of (7 x12x 5
x 2 x 4) 3,360, each with yearly data for the 1992 to 2011 forecast period. For each such
utility/scenario/building type/existing-new/end-use category, the model selected among the
available technologies, estimated market penetration, and generated a time-series forecast
which was output to computer tables for further analysis and data reduction.

In addition, output reporting requires additional post-model-run data reduction to
cover special impact analysis, such as emissions or financial effects. A major benefit of
using the "micro” level approach of the California spreadsheet models is that it allows
analysis of the relative economics of individual technologies within the scenario/end-use
subclasses not available in other models. Such analysis, however, must target individual
technologies and end uses to keep output volume at manageable levels.

Given the massive quantity of model output that is available, the approach taken for
the results analysis was to organize the tables and charts of results into several
aggregation levels judged to be of the most immediate interest:

e emissions impacts for NO, and CO, by scenario;

e utility-level reports for the residential, commercial, and industrial sectors, by
scenario;

83




- a single, detailed, technology/end-use table, showing an example of the internal
model structure, analysis components, and results at the
scenario/utility/sector/building type/end-use level; and

« cost impacts by sector and scenario, for both utilities and participants.

The results for the District utilities are discussed in the following sections as they
apply to these four classes of information requirements.

B. EMISSIONS RESULTS

Tables VI-1A, 1B, and 1C summarize the emissions impacts of DSM for the California
regions investigated. The tables show CO, and NO, emissions as net incremental
reduction differences between scenarios for years 2000 and 2011, by sector. Table VI-1A
shows the total emissions for both electric and natural gas utilities. Table VI-1B contains
the corresponding totals for electric utilities (generation-oriented emissions), and Table
VI-1C shows the natural gas utility totals (burn site emissions).

With relatively few exceptions (such as gas field and compressor station emissions),
most avoided emissions due to DSM measures would have occurred at electricity
generation sites and natural gas customer burn sites. For the electric utilities serving the
District, these sites include generating facility emissions that will occur outside the
District’s area of jurisdiction. To differentiate these variations, Tables VI-1A, 1B, and 1C
contain both the total and District-only emission reductions, in their upper and lower
sections, respectively. To break out the DSM effects on the District region proper, an
estimate must be made of the percentage of total avoided emissions which (Gf not for the
DSM measures) would have occurred in the District. Such estimates are extremely
difficult to make for electric utilities, since they represent future (unknown) generation
locations and/or emergency purchased power arrangements. Ideally, such estimates
would be provided using a comprehensive integrated modeling approach, estimating
future capacity, capacity siting, and likely emission rates with and without the
incremental demand which would be avoided by DSM. Since such a comprehensive
analysis was beyond the scope of this project, estimates of in-District electricity
generation percentages were made by project staff using California ER-90 projections
augmented by discussions with SCE and LADWP analysts. The assumed percentages,
representing the fraction of utility avoided emissions which would be derived from in-
District generating plants or natural gas burning installations, were as follows for all
sectors and years:

Southern California Edison 22 percent
LADWP 25 percent
Burbank, Glendale, and Pasadena 25 percent
Southern California Gas 78 percent

Emission reduction effects for NO, and CO, were calculated as a direct result of the
energy savings of energy conservation and DSM in the District. As previously discussed,
emissions impacts for natural gas savings were assumed to be entirely at the burn site, at
a rate of 11.9 1bs CO, and 0.0097 1b NO, per therm avoided. Electricity sales reductions
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were translated into generation avoidance assuming 7.7 percent T&D losses (Edison’s
reported loss rate from ER90) for all utilities. The emissions effects of electricity
generation avoided were calculated as follows: CO, reductions were assumed to be 1,073
Ibs per megawatt-hour avoided. NO, emissions reductions calculated for the avoided
increment of generation affected by the DSM reductions for the District, assumed to be
from both in-District and out-of-District fossil units, were calculated using yearly
emissions factors, shown in Table VI-2. These rates were estimated based on recent SCE
filings of their NO, control expectations, both within and outside the District, including
the effects of planned and in-progress NO, controls, and were developed using SCE’s
integrated system planning models. The same rates were assumed to apply to LADWP
and BGP in developing the in-District emission impacts.

As Table VI-1A shows, only about 38 percent of the avoided CO, emissions (in year
2011) from DSM efforts of utilities serving the District occur within the District’s area of
Jjurisdiction, whereas over half (68 percent) of the NO, reductions occur in the District,
due to the high impact of natural gas DSM measures of SCG. While CO, emissions do not
directly affect the air quality of the District, they are of interest indirectly in terms of
their effects on global climate change. NO, effects, on the other hand, directly offset the
air quality of the District. Figures VI-1 through VI-4 show the CO, and NO, equivalent
emissions impacts graphically. These figures dramatize one significant finding: that CO,
reductions from DSM will be mostly available from electric utility DSM, whereas the NO,
reductions will become increasingly supplied by natural gas DSM measures. The NO,
emissions impacts in 2011 are probably to a large extent the result of the very low (0.21
1b/MWh) emissions rate estimate for electric utility peaking unit avoided generation, a
direct result of the District’s Rule 1135.

Table VI-2
Assumed NO, Rates for District Avoided Generation

Avoided Avoided
NO, Rate NO, Rate
Year (Ibs/MWh) Year (Ibs/MWh)
1992 0.80 1999 0.28
1993 0.65 2000 0.27
1994 0.66 2001 0.25
1995 0.58 2002 0.24
1996 0.44 2003 0.23

1997 0.29 2004 through 2011 0.21
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C. UTILITY-LEVEL DSM SAVINGS BY SECTOR
1. Residential Sector DSM Savings

By far the most extreme conservation potential found in the study was the residential
electrical energy (GWh, not load) savings, which in the two action scenarios (Utility
Incentives and Technology Forcing) approached a level 41 percent below the Frozen
Efficiency baseline by 2011. These savings were found to be fairly uniform across the
electric utilities. In contrast, electrical load savings from the Frozen Efficiency baseline
were less -- about 29 percent. Tables VI-3 through VI-6 and Figures VI-56 through VI-11
show these detailed results for the utilities, by scenario and year, for electrical energy,
electricity demand, and natural gas therms.

Differences between the action scenarios and the Market Potential baseline were
much less extreme than from the Frozen Efficiency baseline -- about 24 percent instead of
41 percent. Since the two baselines were considered to bracket the future without
extreme DSM, a half-way point baseline would be a plausible future BAU energy use
trajectory. From this half-way point, electrical energy reductions for Technology Forcing
would approach 33 percent by 2011, a figure which is within the range of published
electric utility DSM targets for the California residential sector by 2011.

The difference in electrical energy savings by 2011 between the Utility Incentives
scenario and Technology Forcing in the residential sector is only about 1-2 percent — a
surprisingly low value. The low differential between these scenarios, especially for the
residential sector, appears to be due to the relatively low number of efficient new
technologies which fail a 1.0 TRC test but just pass the 0.70 threshold, and are thus
subject to special utility and government incentives under the Technology Forcing
scenario. While this effect may be considered a modeling anomaly, it results from the
apparent fact that there are few such "fringe" technologies (those almost, but not quite
passing TRC) available for the relatively low-energy consumption levels found in Southern
California housing stock.

In contrast to the high (41 percent) savings for electric utility residential measures,
the natural gas DSM possibilities appear to be far less. As may be seen in Table VI-6,
Technology Forcing is only 12 percent below the Frozen Efficiency baseline, and 9 percent
below the Market Potential baseline by 2011.
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2, Commercial Sector DSM Savings

Tables VI-7 through VI-10 and Figures VI-12 through VI-18 show the results for each
of the six utilities and four scenarios for commercial sector conservation. By the year
2011, the percentage reduction in electricity use in GWh with the Technology Forcing
scenario would be about 15 percent assuming the Market Potential baseline and 29.5
percent assuming the Frozen Efficiency baseline, or about 22 percent from a hypothetical
half-way baseline. Load (MW) effects for the electric utilities paralleled the energy
impacts, with savings ranging from about 16 percent using the Market Potential baseline
to about 29 percent under the Frozen Efficiency baseline by 2011, or an average baseline
savings of 23 percent.

The extra DSM savings offered by the Technology Forcing measures over the Utility - .

Incentives measures in the electric utility commercial sector is again a surprisingly low
value: only about 2 percent to 3 percent, probably again due to the few "borderline” (with
TRC in the 0.7 to 1.0 range) measures in the commercial sector.

Commercial natural gas DSM percentage savings were found to be much less than for

electricity, ranging from 4.0 percent to 10.1 percent for the 2011 Technology Forcing
scenario for the SCG service territory, as shown in Table VI-10 and Figure VI-18.
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3. Industrial Sector DSM Savings

Whereas the industrial sector results are presented in the same format as the
residential and commercial sectors, care should be taken in interpreting them. As
previously discussed, the industrial sector was modeled using an SIC-class aggregated
model, and electric utility specific details were derived from the aggregated results by
simple pro-rationing of the electricity results, using California Energy Commission ER-92
data on electric utility energy and load demand.

Industrial sector results for natural gas do not distinguish between core and noncore
customers. SCG currently does not offer DSM programs to its noncore industrial
customers, and it is unlikely that SCG will offer DSM programs to noncore customers in
the future. This is because the noncore market is highly competitive and essentially
deregulated. In 1992, SCG’s core customers used less than 9 percent of total industrial
natural gas. Therefore, aggregating core and noncore customers in the model yields
savings that are at least 10 times greater than what could be achieved for the core market
through utility-sponsored DSM programs. For the industrial natural gas sector, the
model implicitly assumes that DSM incentives for noncore customers are provided by
Federal, State, and local governments.

Tables VI-11 through VI-14 and Figures VI-19 through VI-25 show the detailed
industrial energy results. The maximum electric utility energy impacts are expected to be
18.5 percent for the Technology Forcing scenario from the Frozen Efficiency baseline and
11.7 percent using the Market Potential baseline, for an average of 15.1 percent by 2011.
Since the electric utility-specific results were simply prorationed total electricity results,
these percentages do not change across utilities. As Table VI-14 shows, the equivalent
results for the natural gas sector were only slightly higher than the electric utilities: 21.7
percent and 13.6 percent respectively, resultmg with an average (across the two baselines)
expected savings of 17.7 percent.
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D. TECHNOLOGY SELECTION DETAILS

Tables VI-15 and VI-16 show a "snapshot” of the internal workings of the District
model, to demonstrate the internal structure and procedural base of the modeling
approach. The results were taken from the commercial model, for SCE’s "large offices"
building stock computational spreadsheet under the Technology Forcing scenario. The
commercial model’s data hierarchy and run-time organization are as follows:

-Scenario
-Utility
-Building type
-Existing/New stock
-Energy service class
-Base technology
-New technologies

The tables are divided into two similar sections -- one for existing and one for new
stock. Within this classification, horizontal lines separate the technologies by ESC, within
which the technologies are ranked by declining TRC test results. Base technology EUIs
and new technology costs and efficiencies are translated into incremental (versus the base
technology) costs and incremental energy savings within each ESC. For this scenario, 100
percent buydown and a resulting long-term market share of 1.0 are applied to all
technologies with TRC greater than 0.7; technologies with TRC below 0.7 are not
eliminated. However, those technology’s not passing TRC also generally have long
payback periods and thus very low penetration rates, affecting the results minimally.

E. FINANCIAL IMPACTS
1. Overview

The financial and overall economic effects of DSM, as applied to specific end-use
sectors in the District region are illustrated in Tables VI-17, VI-18 and VI-19,
representing savings for the residential, commercial, and industrial sectors, respectively.
The tables show the differences in energy savings and efficiency investment between the
Frozen Efficiency baseline and the other three scenarios. They are arranged into three
sections of increasing intensity of DSM activity, representing the effects of the Market
Potential, Utility Incentives, and Technology Forcing, and summarize the key economic
impacts of DSM for the service areas of the six utilities investigated using the District
model.

In the tables, technologies are aggregated into broad energy service classes, covering
all building types (such as single-family residential, or offices and schools), in order to
show the relative economics of DSM measures in the major end-use categories. The
tables show total investment summed from 1992 through 2011, in constant 1990 dollars,
with corresponding savings in electrical energy (GWh), electric load (MW), and natural
gas energy (therms). Average cost of saved energy (CSE, in $/kWh for electricity and
$/therm for natural gas), and cost of saved power (CSP, $/MW for electricity only) are
shown to illustrate where the most economic savings appear to be.
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The information in the tables may be used to give rough estimates of the relative
value of DSM. For example, in Table VI-18 under the Utility Incentives scenario, it is
shown that SCE would spend $990.52 million over the 20-year forecast period on
commercial lighting efficiency incentives and administrative costs, out of a total cost of
$996.64 million to all parties (including some non-incentive purchases, at a much lower
market share). Energy and load savings for year 2011 are 4,987 GWh and 969 MW,
respectively. Using an estimate of 6.5 cents per kWh and $55.65 per kW-yr as avoided
costs to SCE in constant 1990 dollars results in total annual savings for 2011 of about
$378 million. This amount would recover the total (undiscounted) cash outlay of $991
million for utility incentives during the 20 year period in 2.6 years, beginning in 2011.
This example is meant to show broad relative economics among end-uses and utility
service areas in the District. A utility would extend such analysis to include net present
value estimates of total proposed DSM plans, discounting the cash flows as well as energy
savings over time.

The cost of saved energy (CSE) and cost of saved power (CSP) rows of the tables show
the output of the model’s calculation of the relative economics of energy efficiency
investments within the end-use categories shown in the tables. For the SCE commercial
lighting Utility Incentives example, the CSE was $0.025/kWh and $129 per kW. These
would be compared to the utility’s avoided cost, considered to be $$0.065/kWh and $55.65
per kW-yr, or a total avoided cost of $506, using a (real) capital recovery factor of 0.11.
Thus, the commercial lighting measures appear to be extremely cost-effective as an
alternative to supply-side measures. In contrast, commercial cooling measures, while still
economical, offer less return than lighting, with a simple payback of about 6 years
starting in 2011 using the same assumptions as for lighting.

2. Residential Sector Financial Impacts

As shown in Table VI-17, electric utility results for the Utility Incentives and
Technology Forcing scenarios are almost identical except for space cooling, indicating that
there is not much advantage to lowering the TRC threshold. The gas utility (SCG)
results, however, show about 50 percent greater savings by going down to a 0.7 value of
TRC as a buy-down threshold. This indicates that while most of the electric DSM
measures which are known (and exist in the model) are cost-effective at or above a TRC of
1.0, and thus would not be affected by a policy of lowering of the TRC, there are more
marginal natural gas DSM measures that would benefit from any policy which effectively
lowers the TRC.

Figure VI-26 shows the cost-effectiveness of the residential measures for the SCE
results, which were about the same across all of the electric utilities. This chart is
arranged from left to right in order of increasing CSE (decreasing profitability of DSM
packages applied to the end use categories), while the vertical axis shows the total energy
savings from the Frozen Efficiency baseline. As is clear form this chart, residential
lighting and refrigeration DSM measures provide the greatest opportunity for savings for
the District region. Potential savings from refrigeration are about 35 percent of total
energy use and potential savings from lighting are about 30 percent of the total. In terms
of cost-effectiveness, dishwashing has the lowest CSE ($0.02/kWh) but offers relatively
little savings, followed by pool pumps, clothes washing, refrigeration, cooking, lighting,
clothes drying, and space cooling. All of these show an average CSE of less than
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Yearly Savings (GWh) in 2011

FIGVI2E6.XLC

Figure VI-26 Economics of Residential DSM
Technologies for the Southern California
Edison Service Area
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$0.04/kWh. Some of these measures show an even lower CSE in the utility incentives
scenario. Note that with space cooling (COOLING) and space heating (HEAT) the CSE
with and without the combined effect of each is provided in Table VI-17, but that only the
cooling-only figure ($0.14) is shown on the figure. The sizeable difference shows the
importance of not treating cooling or heating end uses in isolation. Separately, neither
shows much promise in terms of being cost-effective, whereas together the combined
effects are adequate to make such measures moderately cost-effective.

Only space cooling (COOLING), gas heating (HEAT), and gas hot water heating
(GDHW) show much increase in savings and cost for the Technology Forcing scenario.
For the most part, all other end uses approach their maximum return under the Utility
Incentives scenario. This shows that the policies implied in the Technology Forcing
scenario — reducing the TRC test threshold below a value of 1.0 — will not achieve much
for the residential sector.

3. Commercial Sector Financial Impacts

Table VI-18 and Figure VI-27 show the commercial sector financial results. As is
clear from Figure VI-27, commercial lighting measures dominate all other end uses. They
produce a very high fraction of overall commercial sector savings (about 73 percent),
which occur at a relatively low CSE ($0.025/kWh). For natural gas, DHW measures
dominate (75 percent of total savings). Commercial refrigeration is the next most robust
end use in terms of low cost and potential savings, followed by space cooling (COOLING),
miscellaneous (MISC, which includes electronic office equipment), and commercial
ventilation (VENT).

As with the residential sector, commercial sector results show that the extra
incentives offered under the Technology Forcing scenario only impact the space cooling
ESC. All other end uses are close to full potential under the Utility Incentives scenario.
Due to the complexity of the commercial model, CSEs for COOLING and HEATING are
calculated separately (.e., only including individual costs and benefits), and therefore
show DSM measures for COOLING and HEATING as being less cost-effective than they
would have been had crossover effects been included as in the residential analysis. We
estimate that the cooling CSEs would be lower by about 40 percent to 50 percent had both
effects been included.

4. Industrial Sector Financial Impacts

As mentioned in the model description section of the report, the lack of good data on
industrial individual end uses by SIC code makes the sector more difficult to evaluate in
terms of specific DSM measures than either the residential or commercial sectors. The
LIEF model uses a "top-down" approach with some "bottom-up” features such as the
conservation supply curve (CSC).

Table VI-19 shows the industrial sector financial results. As the table shows,
industrial sector energy savings results across the three scenarios show steady
incremental savings (a not-so-obvious rate of diminishing returns) per dollar of
investment than for the other sectors. In particular, the Technology Forcing scenario,
defined in the LIEF model as a greater penetration for DSM, shows greater savings than
in the commercial and residential sectors. Dr. Marc Ross, principal author of LIEF, when
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Yearly Savings (GWh) in 2011

Figure VI-27 Economics of Commercial DSM
Technologies for the
Southern California Edison Service Area
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told of these preliminary results, indicated that this result is commonly found in running
the model in other areas of the country and that it appears to show that there is more
room for savings in the industrial sector dollar of investment, especially in the area of
new technology for manufacturing.

No CSE values were calculated and no disaggregation by end-use is provided due to

the present limitations of the LIEF model. (DOE, which has funded the development of
LIEF, is reported to be adding new features to the model as funding becomes available.)
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