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EXECUTIVE SUMMARY  

DSM programs consist of the planning, implementing, and monitoring activities of electric utilities that 

are designed to encourage consumers to modify their level and pattern of electricity usage.
1
 DSM 

represents an important resource for Colorado Springs Utilities (CSU), one growing increasingly 

important as fuel and commodity prices become more volatile and greenhouse gas regulation becomes 

more likely. Estimates of DSM potential are a key input to the integrated resource planning process, 

which considers the load forecast and both supply- and demand-side resources. This study presents the 

results of an analysis of the DSM potential in CSUôs service territory by Summit Blue Consulting. 

The next section discusses the approach to estimating DSM potential. This is followed by an overview of 

results. 

Approach to Estimating DSM Potential  

Summit Blue undertook the DSM potential study through the following key tasks: 

 Conducting primary data collection 

 Developing baseline consumption profiles and developing initial building simulation model 

specifications 

 Characterizing the DSM measures 

 Conducting a DSM benchmarking and best practices analysis 

 Conducting benefit-cost analysis 

 Estimating DSM potentials 

 Developing preliminary DSM program plans 

Each of these tasks is discussed below. 

Condu ct Primary Data Collection  

Summit Blue conducted site-visits of a sample of CSUôs residential and non-residential customers. The 

purpose of the surveys was to inform the simulation model development used to estimate measure 

savings, provide an understanding of existing saturation of demand-side management measures, and 

provide data for measure diffusion modeling. Summit Blue completed 68 residential site visits and 88 

visits to non-residential customers. 

                                                      
1
 U.S. Energy Information Agency. Electric Utility Demand-Side Management 1999. 

http://www.eia.doe.gov/cneaf/electricity/dsm99/dsm_sum99.html 

Renewable energy, which involves energy supplied from renewable natural resources, is distinct from DSM, and is 

not addressed in this report. 

http://www.eia.doe.gov/cneaf/electricity/dsm99/dsm_sum99.html
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Develop Baseline Consumption Profiles and Develop 
I ni tial Building Simulation Model Specifications  

Summit Blue conducted this task to characterize the CSUô service territory in terms of customer numbers, 

as well as age and size of the household/housing stock. This characterization will be used as the basis for 

simulation modeling to estimate savings from DSM measures and for estimating the customer adoption 

rates. 

Characterize the DSM Measures  

Characterization of DSM measures requires: 

1) Estimating the baseline energy consumption for each end-use (heating, cooling, cooking, hot water, 

etc.) or unit energy consumption (UEC); 

2) Estimating the incremental savings from each measure ï improving from the baseline to the new 

technology; and 

3) Determining the incremental costs and lifetimes for each of the new technologies.  

In addition, the baselines must consider that different classes of buildings have different penetrations of 

technologies, such as existing homes compared to new construction. 

Summit Blue used a combination of approaches to characterize the DSM measures for this study. For the 

DSM measures that have impacts which do not vary with climate, we used publicly available and well- 

respected sources, such as the California Database on Energy-Efficiency Resources (DEER) database. We 

adjusted the DEER energy and demand impacts for CSUôs customer operating parameters as necessary 

based on the local weather. For climate-dependent measures, Summit Blue used a combination of 

building simulation modeling and engineering estimates specifically developed for Colorado Springs to 

estimate DSM measure per unit savings.  

For DSM measure costs, Summit Blue primarily used the California DEER database, adjusted by 

geographic multiplier factors contained in industry sources such as the RS Means Mechanical Cost Data. 

For DSM measure lifetimes, a combination of resources was used, including: manufacturer data, typical 

economic depreciation assumptions, and the California DEER database. 

DSM Benchmarking and Best Practices Assessment  

To ensure that the DSM potential estimates that we develop for CSU are reasonable and appropriate, and 

to identify the best practices regarding DSM programs, we conducted a benchmarking assessment on 

other utilitiesô and agenciesô DSM programs. We also collected information on selected national DSM 

programs that previous studies have identified as top performers. To identify common best practices of 

top performers, the analysis compares detailed program results by customer sector of those utilities 

identified as achieving high levels of DSM savings for below median costs. 

Given the selection of organizations, the typical performance of this group is likely not typical of all DSM 

programs:  this groupôs performance is likely better than the national average. Thus, for an organization 

with new DSM efforts, the results of this study are suitable goals after an initial ramp-up period. 
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For the 23 electricity DSM programs of the IOUs and agencies reviewed, the overall median energy 

savings as a percentage of annual sales for 2006 is 0.8%, and the median first year costs for energy 

savings is $0.18/kWh; however, the organizations with the largest relative energy savings and below 

median costs achieved their energy savings at about 1.3% of annual sales. The results for peak demand 

savings as a percentage of peak demand are similar: the median savings is 0.6% of peak demand, and the 

median cost is $794/kW; however, the organizations with the largest relative peak demand savings and 

below median costs saved about 1.1% of peak demand. 

Most of the benchmarked IOUs and agencies have been conducting electricity DSM programs for an 

extended period. Since these organizations have been conducting electricity DSM programs, they have 

realized savings from a lot of the ñlow hanging fruitò among DSM measures, such as T12 lighting system 

conversions to T8 systems. 

For the 24 municipal and cooperative utilities reviewed, the 2006 DSM median spending and saving 

rates over all sectors are lower than those of the IOUs and agencies: spending 0.9% of revenue and saving 

0.2% of sales and 0.5% of peak demand. At $0.24/kWh, the median first year cost of energy savings is 

higher than that of the IOUs and agencies, while the median cost of conserved peak demand at $551/kW 

is lower than that of the IOUS and agencies.  

CSU reported 2006 DSM spending at 0.4% of revenue, lower than average for the municipals and 

cooperatives. Energy savings were 0.16% of annual sales, about average, and peak demand savings were 

0.57%, both about average. Costs of savings were below average at $0.17/kWh and $270/kW. 

In 2008, DSM spending was 0.3% of revenue, still lower than 2006 averages; energy savings increased to 

0.36% of annual sales, about double 2006 averages; and peak demand savings increased to 0.94%, also 

about double 2006 average. 

Table E-1summarizes the benchmarking results. 

Table E -1. Summary of Benchmarking  

 
Spending  

as % of Revenue 

Energy Savings  

as % of Sales 

Peak Demand Savings  

as % of Peak Demand  

IOUs & 

Agencies 
1.8% 0.8% 0.6% 

Munis & 

Coops 
0.9% 0.2% 0.5% 

CSU 2006 0.4% 0.2% 0.6% 

CSU 2008 0.3% 0.4% 0.9% 
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Benefit -Cost Analysis  

The measures were evaluated with respect to each of the four main standard benefit-cost tests.
2
 

Participant test: measures are cost effective from this perspective if the reduced electric costs to the 

participating customer from the measure exceed the after-rebate cost of the measure to the customer. 

Utility (or program administrator) cost test : measures are cost effective from this perspective if the 

costs avoided by the measuresô energy and demand savings are greater than the utility DSM program 

costs to promote the measure, including customer rebates.  

Ratepayer impact measure test: measures are cost effective from this perspective if their avoided costs 

are greater than the sum of the DSM program costs and the ñlost revenuesò caused by the measure. 

Total resource cost (TRC) test: measures are cost effective from this perspective if their avoided costs 

are greater than the sum of the measure costs and the DSM program administrative costs. 

In line with standard industry practice, Summit Blue used the TRC test to determine which DSM 

programs to include in CSUôs portfolio of DSM programs. The RIM test is a more restrictive test that is 

only used as the main DSM benefit-cost test in very few states.
3
 Most of the measures passed the TRC 

test. 

Estimate DSM Program Potentials  

Summit Blue developed estimates of DSM measure potentials in terms of technical, economic, and 

ñachievableò potential (the program results that are realistic for the Company to achieve through cost-

effective DSM programs). Economic potential was estimated using the TRC test as described above as the 

economic ñscreenò to apply to technical potential estimates to determine whether the measures are ñcost-

effectiveò or not.  

To estimate achievable potential, we used a computer model to estimate conversion rates from inefficient 

products to more efficient products for retrofit and replacement measures, and installation rates in new 

buildings for new construction markets. These conversion, replacement, and new construction penetration 

rates will be based on other utilitiesô actual experiences with these types of programs. Summit Blue 

developed three achievable potential estimates: 

1. A medium case or expected DSM potential estimates. These estimates will assume that adequate 

funding is available to achieve the DSM potentials and that the Company is able to achieve what 

was ñbest practiceò DSM program performance by Western municipals and co-ops in 2006 within 

three to four years. This level of energy savings is approximately 0.5% of residential and 0.6% of 

commercial sales. The incentive levels in the medium case are 50% of incremental costs. 

2. A high case estimate based on the experience of the best of the best municipals and co-ops DSM 

program results in 2006. This level is 0.8% of residential and 1.0% of commercial sales. The 

incentive levels in the high case are 79% and 69%, respectively. 

                                                      
2
 California Public Utilities Commission. California Standard Practice Manual Economic Analysis of Demand-Side 

Programs and Projects, October 2001. 
3
 Florida and Georgia, for example, require DSM programs to pass the RIM test. 
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3. A low case estimate, assuming that either the available funding for DSM programs is constrained 

or that the DSM program performance is such that average DSM program results are achieved 

over the forecast period. This level is about 0.3% of both residential and commercial sales. In the 

low case, incentives are 25% and 27% for residential and C&I, respectively. 

Table E-2 shows the projected total costs and impacts for the three achievable cases 2009-2028. 

Table E -2. 2009 -2028 Total Costs and Impacts of Achievable Cases High, Medium, 
and Low  

 2009-2028 Achievable Total 

 
Energy 
(GWh) 

Demand 
(MW) 

Admin 
Costs $M 

Incentives 
$M 

Total 
Costs $M 

Total First 
Year Costs 

$/kWh Costs $/kW 

Residential        

High Case 167 58 31 25 56 $0.34 $969 

Medium Case 139 46 25 19 44 $0.32 $963 

Low Case 105 35 19 14 32 $0.31 $922 

C&I        

High Case 405 116 22 101 122 $0.30 $1,056 

Medium Case 358 103 18 79 98 $0.27 $947 

Low Case 295 85 15 59 74 $0.25 $869 

Total        

High Case 572 174 53 126 179 $0.31 $1,027 

Medium Case 497 149 44 99 142 $0.29 $952 

Low Case 400 120 34 73 106 $0.27 $884 

Note: Totals may not equal sum of residential and C&I due to rounding. 

DSM Potential Results  

For the medium case, DSM potential energy savings in 2018 are 295 GWh and peak demand savings are 

89 MW, as shown in Figure E-1 and Figure E-2. These values represent about 5% of projected sales and 

8% of peak demand in that year, indicating an average incremental savings of approximately 0.5% per 

year for energy and 0.8% for peak demand. As can be seen in the figures, the majority of the savings are 

commercial and industrial which reflects the large portion of the load used by this sector. These rates of 

incremental savings are consistent with values achieved by municipal utilities and co-ops pursuing DSM 

more aggressively in 2006. 
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Figure E -1. Projected Energy Savings ðMedium Case  

  

Figure E -2. Projected Demand Savings ðMedium Case  

  

Results of the two sensitivities are shown in Figure E-3 and E-4. These figures also show the actual DSM 

results from 2008. 
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Figure E -3. Energy Savings Results in High, Medium and Low Cases  

.   

Figure E -4. Energy Savings Results in High, Medium and Low Cases  
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Pre liminary Program Plans  

Preliminary program plans represent an interim step between the measure-specific number produced by 

the DSM potential analysis and the detailed plans needed to implement the programs. The preliminary 

plans below provide:  

 Objectives 

 Target markets 

 Goals and objectives 

 Duration 

 Description 

 Incentive strategy 

 Eligible measures 

 Implementation strategy 

 Marketing strategy 

 Milestones 

 Administrative requirements 

 Estimated budget 

 Savings targets 

 Benefit-cost test results 

Preliminary plans are provided below for the following programs, which include all the measures in the 

potential analysis: 

 Commercial and industrial programs: 

o Expanded Business Rebate 

o Custom Rebate 

o Demand Response  

 Residential programs:
4
  

o Efficient Products  

o Home Retrofit  

o Refrigerator/Freezer Recycling  

o Direct Load Control  

                                                      
4
 Residential new construction was not included, because other low prevalence of electric heat and low air-

conditioning requirement in CSUôs territory. A residential new construction program may be justified based on 

natural gas savings. 
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o Low-income  

Estimated costs for these programs, which would realize the DSM market potential, would be 

approximately $3.1 million in 2009, increasing to $7.9 million in 2013, as shown in Figure E-5. These 

costs include incentive costs (payments to customers or distributors to reduce the net cost to customers), 

program administrative costs, which include costs for labor and benefits for CSU staff, contractor costs, 

and marketing costs. 

Figure E -5. Estimated A nnual Costs by Program  

  

 

 

The following table (Table E-3) summarizes the total cost requirements, in terms of incentives, other 

program costs, and full-time equivalent employees (FTE). Other program costs are primarily labor and 

benefit costs, which consist of M&V (3-5%), marketing (around 20%), technical assistance (around 25%), 

and administrative costs (around 50%). A rule of thumb for utility staffing needed when implementation 

is outsourced is one FTE for every $1 to 3 million of DSM program costs. 
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Table E -3. Summary of Program Requirements if Implementation is Outsourced 
(medium case , $ in millions )  

  2009 2010 2011 2012 2013 

Incentive costs 
$2.1 $2.4 $2.8 $3.6 $5.2 

Administrative costs 
$1.0 $1.4 $1.4 $1.6 $1.8 

FTE 
1.5 2.0 2.0 3.0 4.0 

To take these preliminary plans to more detailed plans needed for implementation, more thought will need 

to go into budgeting and scheduling. One way to firm up cost estimates is to have CSU put out an RFP(s) 

for implementation contractors to bid on the work and require them to submit detailed budgets, along with 

estimated savings and implementation schedules. CSU will need to determine to what extent they will 

contract for implementation versus using CSU staff.  

Conclusions and Recommendations  

The DSM potential identified in this study represents reductions of around 5% below forecasted levels by 

2018 or 0.5% per year. This would be a substantial increase from the current levels of energy savings, 

which is around 0.4%, and require significant increases in budgets. The savings will not be realized 

without a significant effort by CSU.  

DSM benchmarking analysis results presented in this report should give CSU management confidence 

that a variety of utilities in the region are achieving large- scale results from their DSM programs. Peak 

demand and energy reductions of 1.1% and 1.3% per year, respectively, of utilitiesô baseline peak 

demands and energy sales are being achieved by a variety of utilities. These levels are, however, 

significantly above average for municipal utilities and CSUôs recent levels. 

While the details of large impact DSM program portfolios often differ significantly between utilities, 

several common elements have been identified by the analysis conducted: 

 Large impacts are being realized from both lighting and multi-product energy efficiency 

programs for both residential and commercial sectors. 

 Significant impacts are being achieved from new construction energy efficiency programs.  

 C&I custom rebate energy efficiency programs have produced significant impacts for some 

utilities. 

Utilities that choose to significantly invest in DSM programs often make significant periodic investments 

to develop and update such data to aid their DSM program planning. For example, Xcel Energy in 

Minnesota conducts large-scale market assessments and DSM potential studies that include significant 

on-site customer data collection every five to ten years. The Iowa utilities conduct DSM potential studies 

about every five years to support their periodic DSM program filings with their regulators. These utilities 

collected significant customer data as part of their current DSM potential study.  
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CSU will need to convert the preliminary plans provided here into more detailed plans needed for 

implementation, including more thought on budgeting and scheduling. CSU will need to determine to 

what extent they will contract for implementation versus using CSU staff.  

Summit Blue has found that the use of implementation contractors to be an effective way of ramping up 

DSM implementation. Implementation contractors are familiar with the issues of larger scale programs 

and can likely more quickly get up to speed, relative to building an internal program. One issue that CSU 

will face is that many other utilities across the U.S. are attempting to ramp of their programs as well, so 

demand for these resources will be high. 

One step that is likely to help in ramping up the savings levels is increase the extent of working with the 

equipment and services vendor community. Most utilities in the best practices group of utilities have 

extensive vendor outreach programs. 
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1 I NTRODUCTION  

DSM programs consist of the planning, implementing, and monitoring activities of electric utilities that 

are designed to encourage consumers to modify their level and pattern of electricity usage.
5
 DSM 

represents an important resource for Colorado Springs Utilities (CSU), one growing increasingly 

important as fuel and commodity prices become more volatile and greenhouse gas regulation becomes 

more likely. Estimates of DSM potential are a key input to the integrated resource planning process, 

which considers the load forecast and both supply- and demand-side resources. This study presents the 

results of an analysis of the DSM potential in CSUôs service territory by Summit Blue Consulting. 

1.1  Overview of CSU  

CSU is a municipally-owned, four-utility  (electric, natural gas, water, and wastewater) company serving 

the Pikes Peak area. It has 205,000 electric service customers. In 2007, summer peak demand was 863 

MW. CSU projects that demand will increase to 1,153 MW by 2018 in the absence of DSM. CSUôs 

annual load factor is approximately 65%. CSUôs fuel mix is 76% coal, 19% oil/gas, and 5% hydro. 

1.2  CSUôs Current DSM Programs  

This section briefly describes CSUôs current DSM programs and services addressing electricity efficiency 

and demand response.  

1.2.1  Residential  

Home Efficiency Assistance Program (HEAP)  

HEAP is a partnership between CSU and the Energy Resource Center providing low-income residential 

customers with free energy and water audits and retrofits. Qualifying customers are eligible for 

installation of compact florescent lamps, insulation, weather stripping, a new furnace, and more. 

Home Improvement Fin ancing  

The Home Improvement Financing Program is a partnership between CSU and ENT Federal Credit 

Union providing residential customers with low-interest rate financing on more than 60 pre-approved 

energy/water/renewable energy home improvement projects. 

Load Cycling Pilot Program  

The LCPP allows CSU to adjust residential customers' central air conditioning thermostats during periods 

of high demand for electric power. Customers get a one-time $25 credit on their utilities bill, and if they 

remain in the program until the end of May 2008, they get to keep a $300 remote-controlled thermostat. 

                                                      
5
 U.S. Energy Information Agency. Electric Utility Demand-Side Management 1999. 

http://www.eia.doe.gov/cneaf/electricity/dsm99/dsm_sum99.html 

Renewable energy, which involves energy supplied from renewable natural resources, is distinct from DSM, and is 

not addressed in this report. 

http://www.eia.doe.gov/cneaf/electricity/dsm99/dsm_sum99.html


Summit Blue Consulting, LLC   13 

The pilot is limited to homes with central air conditioning in certain ZIP codes due to thermostat signal 

reception. The study concludes at the end of December 2008. 

Electric Efficiency Product Promotion  

This product is a compact fluorescent light bulb distributed to charitable organizations and offered to save 

energy for low-income families. 

Builder Incentive Program  

This program is targeted to homebuilders. The goal of this program is obtaining demand and energy 

reduction and encourages homebuilders to qualify their homes under the U.S. EPAôs ENERGY STAR 

New Homes program. ENERGY STAR New Homes are independently verified to save at least 15% more 

energy than local code requires.  

Residential Efficiency Rebates  

CSU offers rebates for ENERGY STAR qualified programmable thermostats, insulation, air sealing, 

windows, and furnaces.  

1.2.2  Non -Residential  

Kilowatcher Rate Program  

The Kilowatcher Rate Option is a business on-peak demand reduction program. The rate is available to 

business customers on the Industrial Service Time-of-Day Rate or Military Rate with an electric usage of 

500 kW or greater. The customer must sign a 12-month contract agreeing to participate in the rate option, 

which begins on April 1 and ends March 31. During Super Peak periods, the customer's electric rate 

increases dramatically, if they choose not to curtail electric use. The cumulative number of Super Peak 

hours is limited to 100 during the 12-month contract period. Super Peak periods can be called during 

normal peak hours, Normal peak hours are Monday through Friday, excluding legally-observed holidays. 

Specific on-peak hours are: (1) Summer (April- September) 11 a.m. to 6 p.m.; and (2) Winter (October - 

March) 4 p.m. to 10 p.m. 

Business CFL Promotional Program  

This program is a partnership between CSU, manufacturers, and local lighting retailers. CSU provides an 

incentive payment to lighting retailers that promote and sell ENERGY STAR qualified CFLs to 

customers in the electric service territory. 

Peak Demand Rebate Program  

The Peak Demand Rebate program is a custom rebate program for medium to large business customers 

with the goal of obtaining on-peak summer electric demand reduction through the installation of eligible 

DSM measures (i.e., lighting, motors, HVAC, and/or load shifting) in return for a $400/kW incentive. 

Eligible projects must combine to a minimum of 10 kW demand reduction during the summer peak 

period ï defined as 3:00 p.m. to 6:00 p.m. Monday through Friday, from June 15 to September 15, 

excluding federal holidays. 
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Business Lighting Rebate Program  

CSU offers business customers rebates to help cover the cost of retrofitting T-12 fluorescent fixtures with 

new high-efficiency T-8 lamps and electronic ballasts. Rebates are for the technology pair: New T-8 lamp 

(includes U-bend type) and electronic ballast. 

Light Emitting Diode (LED) Traffic Signal Rebate  

This program was an electric DSM solution for business customers on the Traffic Signal Rate. The goal 

of this programwas to obtain demand and energy reduction. CSU offered rebates to help cover the cost of 

retrofitting red and green incandescent traffic signal bulbs with ENERGY STAR qualified red and green 

LED bulbs. Because this program has been successful, to the extent that the market for this technology is 

saturated, the program is no longer a part of CSUôs portfolio. 

1.2.3  Combined  

Energy Efficiency Profiles  

The profiles offer residential and business customers with a free, on-line, personalized analysis with 

recommendations on how to reduce energy usage. 

1.3  Study Goals and Approach  

The overall goals of the DSM potential study are to:  

 Assess the technical, economic, and achievable potential for the residential sector and for the 

commercial, industrial, and agricultural sector; and 

 Develop high-level DSM program plans. 

Summit Blue undertook the DSM potential study through the following key tasks: 

 Conducting primary data collection; 

 Developing baseline consumption profiles, and developing initial building simulation model 

specifications; 

 Characterizing the DSM measures; 

 Conducting a DSM benchmarking and best practices analysis; 

 Conducting benefit-cost analysis; 

 Estimating DSM potentials; and 

 Developing preliminary program plans.  

These steps are discussed in more detail in chapters of the report. 

1.4  Organization of Report  

The next section discusses data collection. This is followed by a chapter on baseline consumption profiles 

and initial building simulation model specifications. Chapter 4 discusses the DSM measure 
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characterizations. Chapter 5 provides discussion of benchmarking and best practice results. Chapter 6 

presents the cost effectiveness analysis. This is followed by a DSM potential methodology and results 

chapter. The final chapter presents preliminary program plans. Detailed data are provided in a set of 

appendices. 
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2 DATA COLLECTION  

Summit Blue conducted surveys of residential and non-residential customers in the service territory. The 

purpose of the surveys was to inform the simulation model development used to estimate measure 

savings, provide an understanding of existing saturation of demand-side management measures, and 

provide data for measure diffusion modeling. 

2.1  On-Site Residential Survey  

In this section, Summit Blue presents the survey process and results. The next section presents the 

sampling plan and samples for the on-site surveys. This is followed by a summary of the data collected 

from the surveys. 

2.1.1  Sampling Plan and Samples  

Summit Blue derived the residential survey sample from the participants in the Residential Survey 

completed by CSU in 2008. The Summit Blue team focused on three types of residential structures: 

single-family existing construction, single-family new construction, and multi-family construction
6
. 

Existing construction represents homes built in 1980 or earlier, and new construction represents homes 

built in 1981 or later.  1980 was used to divide the population into new and existing construction as it is 

the median year of construction for surveyed CSU customer homes. The team evenly distributed the 

sample across the three groups.  

The resulting distribution of targeted completions for the on-site surveys is shown in Table 2-1. This 

distribution will provide relative precision of 90%/10% overall for the total of 68, and around 80%/18% 

within each cell.
7
 

The Summit Blue team attempted to split the segments equally
8
 by residential type; however, limits on 

number of customers within cells prevented an exactly equal split. Therefore, more surveys were 

completed for the single-family construction types than the multi-family construction types due to the fact 

that the sample contained more single-family customers than multi-family customers. Table 2-1 presents 

the breakdown of the completed on-site surveys for each residential type. 

                                                      
6
 The multi-family construction group was too small to further stratify by building age with any statistical precision. 

7
 Assuming a proportional response of 50%, sample size = N x [P x (1-P) x Z^2 / [N x E^2 + P x (1-P) x Z^2]. 

8
 The multi-family construction group target contained one less survey than the other groups because the total 

number of surveys was not divisible by three. 
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Table 2-1. Targeted Completions for the Commercial and Industrial On -Site Surveys 
by Sector  

Residential Type 

Targeted 

Completions 

Actual 

Completions 

Single-Family Existing Construction 23 27 

Single-Family New Construction 23 32 

Multi -Family Construction 22 9 

Total 68 68 

2.1.2  Data Collection Results Summary  

The data collected from the 68 on-site surveys with residential customers within the CSU service area are 

summarized by the following topic areas:    

 Decision maker survey; 

 Building specifications including building ownership, age of buildings, size of buildings, and 

equipment usage; and  

 Technology densities and efficient technology awareness. 

Decision Maker Survey  

A summary of the decision maker survey results is provided below. Complete tables of the results are 

available in Appendix A. The survey is presented in Appendix B. 

The majority of participants use their home as their main residence. The average monthly electric bills 

tended to be larger for single-family compared with multi-family construction, as one might expect. The 

majority of single-family existing construction participants (54%) and the majority of single-family new 

construction participants (65%) have an average monthly electric bill of $51 or more; however, the 

majority of multi-family construction participants have an average monthly electric bill of $50 or less.  

All participants were asked questions about their decision making process with regard to energy using 

equipment. The top considerations for participants when deciding whether or not to invest in energy 

conservation programs were financial returns and first cost of conservation measures. Knowing someone 

who has done it successfully was also high on the list for multi-family construction participants. The most 

important financial criterion used to evaluate energy conservation investments was a simple payback, 

with the cut-off point ranging from 3.5 years for multi-family construction participants to 5.8 years for 

single-family new construction participants. 

Participants also discussed their awareness of and participation in CSUôs demand-side management 

programs. Seventy-nine percent of participants were aware of energy conservation and load management 

programs offered by CSU. Fifty-three percent of participants were familiar, either aided or unaided, with 

the ENERGY STAR Clothes Washer program. Other programs with high familiarity were the ENERGY 
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STAR Windows, ENERGY STAR Furnace, and ENERGY STAR Programmable Thermostat. Thirty-

three percent of participants had participated in CSUôs energy conservation programs, with the ENERGY 

STAR Programmable Thermostat, ENERGY STARt Windows, and ENERGY STAR Clothes Washer 

programs as popular programs. Participants were asked about their interest in controlling their electric 

load to reduce electric bills. Of the 83% of participants that were very interested or interested, participants 

stated that they would consider reducing or turning off lights (72%), reducing or turning off air 

conditioning (27%), and cycling air conditioners or other equipment (18%).  

One single-family new construction participant did not complete the decision maker survey. Therefore, all 

results are presented for 67 participants. 

Building Specifications  

A summary of the building specification results is provided below. Complete tables of the results are 

available in Appendix C. Data for this section is from the Summit Blue 2008 Residential On-Site Survey 

and the CSU 2008 Residential Survey conducted by telephone. The Summit Blue on-site survey form is 

included as Appendix D. 

The surveyed spaces varied by year of construction, size, and owner status (occupied or rented). 

Construction year of buildings in the sample ranged from 1889 to 2006. The majority of all residences 

surveyed are owned. Floor area of the surveyed space ranged from 750 square feet to 5,340 square feet. 

The majority of residences have wood-frame construction (85% for single family existing, 97% for single 

family new, and 89% for multifamily) and double pane windows (52% for single family existing, 64% for 

single family new, and 84% for multifamily). Central air conditioning units and ceiling fans are the 

primary cooling types, while furnaces are the primary heating type. Natural gas is the primary heating 

source for all surveyed residential units.
9
 Natural gas is also the primary water heating fuel. 

A note on Compact fluorescent light bulbs (CFLs): CFLs were one measure that many participants 

mentioned as a concern. Participants had heard that they were harmful to the environment or specifically 

knew that they contained mercury and could not be thrown away in the trash. Many participants asked 

about the best way to dispose of CFLs. Therefore, if CSU plans to increase the density of CFLs in their 

service territory, it is recommended that CSU increase their current efforts in educational campaigns 

about the mercury in CFLs and ways to dispose of the bulbs, especially through participating retailers.  

Technology Density and Efficient Technology Awareness  

A summary of the technology density results, reflecting number of units per home, is provided below. 

Complete tables of the results are available in Appendix E.  

For all residential types, despite the high awareness of CFLs, incandescent bulbs have a higher 

technology density than CFLs. ENERGY STAR refrigerators and freezers are installed at a lower density 

than standard models. In contrast, low flow showerheads and faucet aerators are installed at a higher 

density than standard showerheads or no aerators in single-family existing and multi-family residential 

units. Other density results, along with awareness of energy-efficient technologies and willingness to 

install those technologies, are available in Appendix E.  

                                                      
9
 Two of the participants had stated in the saturation survey that they were electric heat customers. However, the on-

site surveyor found that natural gas was the primary heating source. 
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2.2  On-Site Non -Residential Survey  

Summit Blue Consulting conducted on-site surveys with sub-samples of CSUôs 2007 non-residential end 

use survey participants. The data collected during the on-site surveys provided primary data for the 

baseline consumption profiles and the building simulation model specifications. The next section presents 

the sampling plan and samples for the on-site surveys. This is followed by summary of the data collected 

from the surveys. 

2.2.1  Sampling Plan and Samples  

Summit Blue Consulting derived the non-residential survey sample from the participants in the end-use 

survey completed by CSU in 2007. The Summit Blue team focused on the four largest segments in terms 

of usage for the on-site surveys (excluding military): office, retail, restaurant, and 

manufacturing/industrial.  

 
Images of on-site survey sites in Colorado Springs 

The team evenly distributed the sample across the four groups. The team stratified the segments into 

small and large, based on electric rate: 

 Small includes the E1C rate (Small Commercial) and the E2C rate (General Commercial) 

 Large includes the ETL rate (Time of Day Service), the E8T rate (Time of Day with 500kW 

minimum), and the E8S rate (Time of Day with 4000 kW minimum)  

The resulting distribution of targeted completions for the on-site surveys is shown in Table 2-1. This 

distribution will provide relative precision of 90%/9% overall for the total of 88, and around 80%/19% 

within each cell.
10

 

As shown in Table 2-2, the Summit Blue team attempted to split the segments equally into small and 

large; however, limits on number of customers within cells prevented an exactly equal split. Therefore, 

for some sectors, more surveys were completed for the small building types than the large building types 

                                                      
10

 Assuming a proportional response of 50%, sample size = N x [P x (1-P) x Z^2 / [N x E^2 + P x (1-P) x Z^2]. 
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due to the fact that the sample contained more small customers than large customers. Table 2-3 presents 

the breakdown of the completed on-site surveys for each sector by small and large customers 

Table 2-2. Targeted Completions for the Non -Residential On -Site Surveys by Sector  

Sector 

Targeted Completions 

Total Small Large 

Office 11 11 22 

Retail 11 11 22 

Restaurant 11 11 22 

Manufacturing/Industrial 11 11 22 

Total 44 44 88 

Table 2-3. Summary of the Completed Surveys with Non -Residential Customers  

Sector 

Actual Completions 

Total Small Large 

Office 12 10 22 

Retail 17 5 22 

Restaurant 15 7 22 

Manufacturing/Industrial 11 11 22 

Total 55 33 88 

2.2.2  Data Collection Results Summary  

The data collected from the 88 on-site surveys with commercial and industrial customers within the CSU 

service area are summarized by the following topic areas:    

 Decision Maker Survey;  

 Building specifications including building ownership, age of buildings, size of buildings, and 

equipment usage; and  

 Technology densities and efficient technology awareness. 
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Decision Maker Survey  

A summary of the decision maker survey results is provided below. Complete tables of the results are 

available in Appendix F. Appendix G contains the final on-site survey form. 

All participants were asked questions about their decision making process with regard to energy using 

equipment. About half of the businesses surveyed were single establishment firms. Of those surveyed, 

45% spend 5% or less of their total operating costs on electricity, while 40% did not know how much of 

their total operating costs they spent on electricity. The companies surveyed consider financial returns 

(65% of participants) and first cost of conservation measures (55% of participants) as main issues when 

deciding whether to invest in energy conservation measures. Expected business benefits/improvements 

also topped the list with 34% of participants responding that this was an important consideration. The 

most important financial criterion that companies use to evaluate energy conservation investments is the 

simple payback method. 

Sixty-one percent of participants were aware of energy conservation and load management programs 

offered by CSU, but fewer were familiar with the names of these programs. Participants stated that they 

had the flexibility to reduce or turn off lights, heating, air conditioning, refrigeration or a process (68%), 

pre-chill or pre-heat the building at night or in the morning (53%), or install a mix of energy efficiency 

measures to gain peak demand reduction (50%). Not only did participants have the flexibility to take load 

reduction actions, 87% of participants were either very interested or somewhat interested in controlling 

their electric load to reduce their bills.  

Building Specifications  

A summary of the building specification results is provided below. Complete tables of the results are 

available in Appendix H. The survey is presented as Appendix I. 

The surveyed spaces varied by owner-occupied or leased, based on the sector and size. The majority of 

manufacturing/industrial buildings were owned. Construction year of buildings in the sample ranged from 

1,895 to 2,006. Floor area of the surveyed space ranged from 400 square feet to 159,000 square feet. The 

majority of buildings have a single zone HVAC system (90%-100%), while over half of the office 

buildings also have a multiple zone HVAC system. For those buildings with a single zone system, the 

majority use packaged single zone units with direct expansion providing cooling and a furnace providing 

heating. Natural gas is the primary heating source for most sectors, except for the office buildings.  

A note on Compact fluorescent light bulbs (CFLs): CFLs were one measure that many participants 

mentioned as a concern. Participants had heard that they were harmful to the environment or specifically 

knew that they contained mercury and could not be thrown away in the trash. Many participants asked 

about the best way to dispose of CFLs. Therefore, if CSU plans to increase the density of CFLs in their 

service territory, an educational campaign about the mercury in CFLs along with instructions about the 

ways to dispose of the bulbs would be recommended. Other utilities have partnered with local businesses 

to collect CFLs in bins for disposal. This tactic could also be explored.  

Technology Density and Efficient Technology Awareness  

A summary of the technology density results is provided below. Complete tables of the results are 

available in Appendix J.  

Over all sectors, despite the high awareness of CFLs, incandescent bulbs have a higher frequency density 

than CFLs. In all sectors but the manufacturing sector, T8 and T5 bulbs have a higher density than T12 
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bulbs. LED exit signs compared to incandescent exit signs, and programmable thermostats compared to 

standard thermostats, are installed at a higher or similar density in all sectors. Economizers are installed at 

different density levels for different sectors. Other density results along with awareness of energy-

efficient technologies are available in Appendix J.  
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3 DEVELOP BASELINE CONSUMPTION PROFILES 

AND I NITIAL BUILDING SIMULATION MODEL 

SPECIFICATIONS  

One of the most important aspects of any planning study, including DSM potential studies, is to develop a 

clear understanding of oneôs starting point. Planning studies that miss their mark often start with 

inaccurate assumptions about baseline conditions from which forecasts are developed.  

Summit Blue staff reviewed and processed the initial data collected, to develop residential and 

commercial market profiles containing the following elements: 

1. Customer counts, sales, and peak demands for residential and commercial customers by major market 

segment. 

2. Historical usage and company forecasts of customer counts, sales, and peak demands for each market 

sector, and segment, if available, for the next ten years. 

3. Trends in electric use per customer and overall electric use by market sector and segment, if 

available, will be identified from the information above. 

4. Customer facility characteristics, such as size, and building shell elements, such as insulation. 

5. Customer energy using equipment saturations and DSM measure saturations. 

3.1  Overview of CSU Customers and Usage  

Table 3-1 summarizes the number of customers, total sales, and use per customer from 2006. Figure 3-1 

breaks down usage into residential, non-residential, and military categories. As can be seen, non-

residential, which includes commercial and industrial sectors comprised 59% of sales in 2006. Residential 

made up a third of the total, and military use, which is excluded from the analysis, makes up the 

remaining 7%. 

Table 3-1. CSU Summary, 2006 Customer Statistics  

Residential Non-Residential Military Interdepartmental

Customers 180,172 23,868 3 403

Energy Sales (GWh) 1,391 2,668 303 166

Average Energy 

Use/Customer (kWh)

7,721 111,767 101,124,790 410,723

Residential Non-Residential Military

Customers 180,172 24,271 3

Energy Sales 

(GWh) 1,391 2,833 303

Average Energy 

Use/Customer 

(kWh) 7,721 116,731 101,124,790

 
Source: CSU and Summit Blue Consulting 
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Figure 3-1. Annual Electricity Sales  

Non-Residential
59%

Residential
31%

Military
7%

Interdepart.
3%

Annual Electricity Sales

Total:4,527.6 GWh
 

Source: CSU and Summit Blue Consulting 

3.2  Residential Sector  

Within the residential sector, we disaggregated usage based on a breakdown of sales by customer, age, 

and building type. The median year of construction for a CSU customerôs home was 1980. Hence, in this 

report, homes built in 1980 or before are considered ñexistingò and homes built after 1980 are considered 

ñnew.ò The inherent differences between building constructions used for a single family and multiple 

families required that the residential classes be further broken down based on the number of families that 

lived at a particular location, ñSingle Familyò or ñMulti-Family.ò  

As can be seen in Figure 3-2, despite an even distribution by number of accounts, new, single family 

homes consume over 23% more energy than the typical home built prior to 1981. A large portion of this 

additional energy use can be attributed to the prevalence of air conditioning and larger sizes of newer 

homes. Newer homes have, on average, 32% more floor area than an existing residence and are 50% more 

likely to have an air-conditioner. Two out of three multi-family homes also have air-conditioning.  
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Table 3-2. CSUôs Residential Customer Breakdown, 2008 Statistics  

 
Source: CSU and Summit Blue Consulting 

Figure 3-2. Annual Residential Electricity Sales  

Single 
Family, New

47%
Single 
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14%

Total: 1,391 GWh/yr

 
Source: CSU and Summit Blue Consulting 

3.2.1  Simulation Modeling  

As the basis for determining usage by end-use categories, Summit Blue used eQuest v.3.6 to create three 

computer models that would simulate annual building energy use.
11

 The sectors modeled in this way 

include single family, new; single family, existing; and multi-family homes. Baseline characteristics for 

each segment were prepared based on data collected during Summit Blueôs site visits and from CSUôs 

                                                      
11

 eQuest is well-respected within the energy modeling community. It is an hourly energy simulation tool developed 

by James J. Hirsch & Associates in collaboration with Lawrence Berkeley National Laboratory, and is funded and 

distributed by the US Department of Energy (USDOE).  
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2008 customer survey. The simulation models of typical Colorado Springs buildings have the following 

attributes: 

 Single Family, New  

o Two stories, both above grade, approximately 2,980 square feet of conditioned floor 

space 

o Building construction is standard 2òx4ò framing 

o Insulation values of R-13 for walls and R-34 in the roof 

o Windows are a mix of single-pane, double-pane, and double low-e glazing 

o All windows have clear glass and wood or vinyl frames 

o Lighting power density of 1.31 W/ft
2
 

o Air -conditioning provided by an air-cooled, direct-expansion unit (seasonal energy 

efficiency ratio [SEER] 10.6) 

o Heating is provided by a gas-fired furnace (annual fuel utilization efficiency [AFUE] 

80%) 

o Water heating is provided by a standard 50 gallon gas-fired tank 

 Single Family, Existing  

o Two stories, one below grade, approximately 2,250 square feet of conditioned floor space 

o Building construction is standard 2òx4ò framing 

o Insulation values of R-13 for walls and R-34 in the roof 

o Windows are a mix of single-pane, double-pane, and double low-e glazing 

o All windows have clear glass and wood or vinyl frames 

o Lighting power density of 1.12 W/ft
2
 

o The typical existing home does NOT have air-conditioning 

o Heating is provided by a gas-fired furnace (AFUE of 80%) 

o Water heating is provided by a standard 40 gallon gas-fired tank 

 Multi -Family  

o Single story with two adiabatic walls; approximately 1,665 square feet of conditioned 

floor space 

o Building construction is standard 2òx4ò framing 

o Insulation values of R-13 for walls and R-34 in the roof 

o Windows are a mix of single-pane, double-pane, and double low-e glazing 

o All windows have clear glass and wood or vinyl frames 

o Lighting power density of 1.12 W/ft
2
  

o Air -conditioning provided by an air-cooled, direct-expansion unit (SEER 10.6) 

o Heating is provided by a gas-fired furnace (AFUE 80%) 

o Water heating is provided by a standard 40 gallon gas-fired tank 
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The default settings from eQuest were used for secondary characteristics not captured by either CSUôs or 

on-site surveys. To ensure the applicability of the models to CSU customers, the Colorado Springs 

TMY2
12

 weather data set was used for all simulations and results were calibrated using regional data from 

the Residential Energy Consumption Survey. End-use data was also validated through the Buildings 

Energy Data Book and Building America Benchmark.
13

  

3.2.2  End-Use Breakdown  

The simulation modeling provided the basis for disaggregating usage of each housing class by the 

primary end-use. Figure 3-3, Figure 3-4, and Figure 3-5 summarize these break downs for the typical 

house in each segment. As can be seen, the major end-uses are generally consistent across the housing 

spectrum. The largest load portions are due to refrigeration (including second refrigerators and freezers), 

miscellaneous equipment, lighting, clothes drying, and cooling. Miscellaneous equipment includes such 

items as computers, clothes washers, pool pumps and heaters, ceiling fans, portable heaters, and other 

typical household loads. Television
14

 and the associated peripherals also presented a significant load 

throughout the analysis. Peripherals associated with the television category, and included in the totals 

below, include: cable boxes, DVD/VCR players, and digital video recorders. Only existing single family 

homes exhibited a tendency to use more energy for cooking
15

 than for television. Cooking loads include 

stove top, oven, and microwave use. 

One other significant difference is space cooling. A typical single family new home and a typical mult-

family home has space cooling, while a typical single family existing home does not. 

In single family existing and new homes, shown in Figure 3-3 and Figure 3-4, refrigeration is a 

particularly large portion of the home energy use due to tendency for home owners to have a second unit 

or separate freezer. It is common for this second unit to be older, poorly maintained and possibly located 

in an unconditoned garage or similar area. In multi-family homes, shown in Figure 3-5, typically only one 

unit is present and the total annual use is significantly smaller.  

The typical home in the CSU service area does not have electric water heating. CSUôs survey data 

indicate that 12%, of new single family, 9% of existing single family, and 31% of multifamily homes use 

electric water heaters. We estimate typical usage as 3,280 kWh/yr, 2,950 kWh/yr, and 2,810 kWh/yr per 

single family, new; single family, existing; and multi-family home, respectively. This is based on average 

occupancies of 2.5, 2.2, and 1.7 people, respectively.  

Homes in the CSU area also showed a higher than normal tendency to use electricly-heated cooking 

ranges. The percentage of homes that reported using electric stoves were: new, 76%; existing, 80%; and 

multi-family, 95%. The annual consumption of these appliences (range and oven only) is estimated to be: 

single family, new 615 kWh/yr; single family, existing 920 kWh/yr; and multi-family 315 kWh/yr. 

 

                                                      
12

 Typical Meteorological Year data is collected by the National Renewable Energy Lab and is the primary reference 

for hourly weather data for a specific geographic location.  
13

 http://www.eia.doe.gov/emeu/cbecs/ and http://buildingsdatabook.eere.energy.gov/.  
14

 Energy use for televisions is based on the aggregate of use reported in the Residential Energy Consumption 

Survey, the Buildings Energy Data Book, and the Building America Benchmark program. 
15

 Assumptions in calculating cooking loads: an average stove-top meal requires two burners for 30 minutes; a meal 

cooked in the oven requires a total of one hour for pre-heating and cooking time. 

http://www.eia.doe.gov/emeu/cbecs/
http://buildingsdatabook.eere.energy.gov/
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Figure 3-3. Single Family, New; Typical Consumption by End -Use 
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Source: Summit Blue Consulting 
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Figure 3-4. Single Family, Existing ; Typical Consumption by End -Use 
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Source: Summit Blue Consulting 
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Figure 3-5. Multi -Family; Typical Consumption by End -Use 
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Source: Summit Blue Consulting 

3.3  Non -Residential  

Within the non-residential sector, we disaggregated usage based on a breakdown of sales by customer 

classification from CSU. As can be seen in Figure 3-6, non-residential usage is dominated by 

manufacturing and large offices, followed by large retail. Other significant sectors include small retail, 

small offices, groceries and restaurants. 
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Figure 3-6. Annual Non -Residential Electricity Sales  
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Source: Summit Blue Consulting 

3.3.1  Simulation Modeling  

As the basis for determining usage by end use categories, Summit Blue used eQuest v.3.6 to create three 

computer models that would simulate annual building energy use. The sectors modeled in this way 

include retail, office, and restaurant. We did not model manufacturing, since this usage tends to be largely 

driven by processes, rather than building use. Baseline characteristics for each segment were prepared 

based on data collected during site visits and from mail-in surveys. Simulation models of typical 

Colorado Springs buildings had the following attributes: 

 Office  

o Building construction is 8ò insulated concrete walls and metal framed R-21 roof 

o Square footprint; four stories; approximately 132 feet on each side 

o Windows are clear double-pane with aluminum frames 

o Lighting systems average 1.24 W/ft
2
 lighting power density 

o Air -conditioning provided by multi-zone, air-cooled, direct-expansion unit (8.2 EER) 

o Heating is provided by a gas-fired furnace operating at an efficiency of 80% 

o Water heating is gas-fired 
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o Air distribution is single-zone per floor with economizer 

o 11.5 kWh/sf-year 

 Retail  

o Building construction is insulated concrete masonry units (CMU) with metal framed R-

18 roof 

o Single story; square footprint; approximately 180 feet on each side 

o Windows are clear double-pane with aluminum frames 

o Lighting systems average 1.99 W/ ft2 lighting power density. 

o Air -conditioning provided by packaged, air-cooled, direct-expansion coolers (8.5 EER) 

o Heating is provided by a gas fired furnace operating at an efficiency of 80% 

o Water heating is gas-fired 

o Air distribution is single-zone with economizer 

o 11.6 kWh/sf-year 

 Restaurant  

o Building construction is insulated CMU with metal framed R-21 roof 

o Single story; square footprint; approximately 66 feet on each side 

o Cooking appliances split 20% electric, 80% gas 

o Windows are clear double-pane with aluminum frames 

o Lighting systems average 1.64 W/ ft2 lighting power density  

o Air -conditioning provided by packaged, air-cooled, direct-expansion coolers (8.5 EER) 

o Heating is provided by a gas fired furnace operating at an efficiency of 80% 

o Water heating is gas-fired 

o Air distribution is dual-zone with kitchen area separate from dining 

o 24.3 kWh/sf-year 

The default settings from eQuest were used for secondary characteristics not captured by either 

survey. To ensure the applicability of the models to CSU customers, the Colorado Springs TMY2
16

 

weather data set was used for all simulations and results were calibrated using regional data from the 

Commercial Buildings Energy Consumption Survey.
17

 End-use data was also validated through the 

Buildings Energy Data Book.
18

 

                                                      
16

 Typical Meteorological Year data is collected by the National Renewable Energy Lab and is the primary reference 

for hourly weather data for a specific geographic location.  
17

 http://www.eia.doe.gov/emeu/cbecs/. 
18

 http://buildingsdatabook.eere.energy.gov/. 

http://www.eia.doe.gov/emeu/cbecs/
http://buildingsdatabook.eere.energy.gov/
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3.3.2  End-Use Breakdown  

The simulation modeling provided the basis for disaggregating usage by the major building segments. 

Figure 3-7, Figure 3-8, and Figure 3-9 summarize this break down. As can be seen, the major end uses 

differ by building type. In offices, lighting and miscellaneous equipment comprise over two-thirds of the 

total usage. In retail, area lighting is even more significant, encompassing nearly half the connected load. 

In restaurants, only cooking and kitchen related loads have the potential to surpass lighting loads. Also of 

note, the food service industry is the only sector that has a greater than 1% (3% reported) electricity usage 

external to the building envelope. This demonstrates importance of exterior lighting used on or around 

signage.  

Figure 3-7. Office Electricity Consumption by End -Use 

 
Source: Summit Blue Consulting 

 

Internal gains from office equipment, lights, and staff are a driver of the need for space cooling in the 

office sector. Ventilation fans are also a large portion of the overall building energy use, because they 

alieviate some of the need for cooling during the winter months and also supply the fresh air required to 

maintain proper indoor air quality standards.  
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Figure 3-8. Retail Electricity Consumption by End -Use 

 
Source: Summit Blue Consulting 

In an attempt to make merchandice more appealing, retailers often install significantly more lights than 

any other sector. Lighting power density in retail spaces is also increased by the store ownerôs prefrence 

for incandecent lamps. Incandecent technologies tend to offer better color rendering, but with greatly 

reduced efficacies relative to fluorescent options. Miscellaneous equipment contains such devices as cash 

registers, office equipment, miscellaneous pumps and motors associated with air handlers, motors on 

automatic doors, and so forth.  
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Figure 3-9. Restaurant Electricity Consumption by End -Use 

 
Source: Summit Blue Consulting 

Because of the diversity between individual businesses, energy used for cooking in restaurants is difficult 

to quantify. Based on the best information available, load distribution between gas and electric appliances 

was split 80/20, respectively. This underscores the importance of efficient cooking technologies and 

equipment maintenance, as 20% of the total cooking load still surpasses any other individual restaurant 

related end-use. External energy use is that which does not contribute to loads within the building. The 

primary contributor to this category is signage and parking lot illumination. Refrigeration loads, like 

cooking loads, can vary greatly between businesses. This has to do with walk-in dimensions, frequency of 

staff opening the door, age of the equipment, and other factors.  
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4 CHARACTERIZE THE DSM MEASURES 

After estimating baseline consumption, characterization of DSM measures requires: 1) determining the 

list of measures to evaluate, 2) estimating the incremental savings from each measure ï improving from 

the baseline to the new technology, and 3) determining the incremental costs and lifetimes for each of the 

new technologies. In addition, the baselines must consider that different classes of buildings have 

different penetrations of technologies, such as existing homes compared to new construction. 

4.1  DSM Meas ure List  

The first step in the DSM measure characterization process is to develop appropriate sets of these 

measures for inclusion in this study. We then developed estimates of energy and demand savings, costs, 

and lifetimes in the residential and nonresidential sectors.  

The measures and their descriptions of the technologies are provided in Appendix K. Three different 

program design options are included.  

 Replace on Burnout means that a DSM measure is not implemented until the existing 

technology it is replacing fails. An example would be an energy efficient clothes washer 

being purchased after the failure of the existing clothes washer. 

 Retrofit means that the DSM measure could be implemented immediately. For instance, 

installing a low flow showerhead is usually implemented before an existing shower head 

fails. Replacing incandescent lamps may be replaced on burnout, but can be treated as a 

retrofit because of the relatively short lifetime for incandescent bulbs. 

 New Construction means measures that are installed at the time of new construction. 

Baseline technologies may be different in the new construction market. 

4.2  Energy Savings Estimates  

We used distinct methods for estimating savings for climate-dependent measures, such as building 

envelope and heating, ventilating, and air-conditioning measures, and for climate-independent measures, 

such as lighting, water heating, appliances, and motors. 

4.2.1  Climate -Dependent Measures  

For climate-dependent measures, Summit Blue used a combination of building simulation modeling using 

the eQuest model and engineering estimates for Colorado Springs to estimate DSM measure per unit 

savings. We first developed building prototypes based on the CSUôs customer information and weather, 

as described in the previous chapter. We calibrated the eQuest estimates for electric use to CSUôs 

customer billing data and to regional data. Then we estimated the DSM measure savings impacts using 

the building simulation software. 
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4.2.2  Climate -Independent Measures  

For the climate-independent DSM measures, Summit Blue used many resources, including the U.S. 

Department of Energy ENERGY STAR Program,
19

 the California Database of Energy Efficiency 

Resources (DEER),
20

 various utility online audit services, and manufacturer and national retailer dates. 

We adjusted the energy and demand impacts for the CSUôs customer operating parameters as necessary 

based. Other end-uses were analyzed using engineering principles, such as steady-state heat loss, rated 

power, and hours of operation. As appropriate, we considered interaction with heating and cooling 

systems, using factors developed with the eQuest model. 

4.3  DSM Measure Costs and Lifetimes  

For DSM measure costs, Summit Blue used a variety of sources, primarily the DEER database, adjusted 

by geographic multiplier factors contained in industry sources, such as the RS Means. Table 4-1 presents 

the geographic multiplier factors used in the analysis to adapt DEER measure. 

Table 4-1. Geographic Multiplier Factors  

Type of 

Measure DEER Data  Colorado Springs 

 Material Labor Material Labor 

Lighting 1.011 1.01 0.993 0.857 

AC/Vent 0.999 1.068 1.000 0.754 

Heating 0.901 1.075 1.008 0.769 

Other (default) 1.000 1.219 1.000 0.888 

Source: RS Means. Building Construction Cost Data 2008, Electrical Cost Data 2008, Green Building 

Cost Data 2008, Mechanical Cost Data 2008. 

For DSM measure lifetimes, a combination of resources was used, including: manufacturer data, typical 

economic depreciation assumptions, the DEER database, and various studies reviewed for this project. 

For both market sectors, we estimated the cost of conserved energy and demand after estimating the DSM 

measure costs, impacts, and lifetimes for each measure. These are expressed in terms of the incremental 

cost of the measure divided by the lifetime energy or demand impacts. Expressing the DSM measure 

costs in terms of $/kW or cents per kWh facilitates cost comparisons between DSM measures and supply-

side electricity costs. 

                                                      
19

 http://www.energystar.gov/.  
20

 http://www.energy.ca.gov/deer/.  

http://www.energystar.gov/
http://www.energy.ca.gov/deer/


Summit Blue Consulting, LLC   38 

The results of the DSM characterization are presented in Appendix L. 
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5 BENCHMARKING AND BEST PRACTICE RESULTS 

To ensure that the DSM potential estimates that we develop for CSU are reasonable and appropriate, and 

to identify the best practices regarding DSM programs, we conducted a benchmarking assessment on 

other utilitiesô and agenciesô DSM programs. We also collected information on selected national DSM 

programs that previous studies have identified as top performers. To identify common best practices of 

top performers, the analysis compares detailed program results by customer sector of those utilities 

identified as achieving high levels of DSM savings for below median costs.  

The next section discusses our data collection. 

5.1  Data Collection and Methodology   

The following describes the methodology used to collect and analyze benchmark programs and compare 

overall levels of DSM achievements and costs of savings in major customer segments and by program 

level, where appropriate.  

We collected data and information for DSM program results for 47 utilities and energy agencies:  22 

investor-owned utilities (IOUs) and agencies in 13 states across three regions in the U.S. and one in 

Canada, 12 municipal utilities in Iowa,
21

 seven municipal and cooperative utilities in Minnesota, and five 

municipal utilities from the West (see Table 5-1). The organizations were selected as having established 

and/or aggressive DSM programs. Many of these data were collected for previous projects with additional 

locations included specifically for this report. Results for CSU are also included. 

                                                      
21

 Cooperative utilities of Iowa are not included due to reporting inconsistencies. See OCA p. 3. 
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Table 5-1. Benchmarked Utilities and Agencies 22  

Agencies and Investor-Owned Utilities 

Midwest   Northeast  

Duke Energy IN  Connecticut Energy Efficiency Fund CT 

Indianapolis Power & Light IN  Efficiency Maine ME 

Interstate Power & Light IA   Efficiency Vermont VT 

Interstate Power & Light MN  National Grid MA 

MidAmerican Energy IA  New Jersey Clean Energy Program NJ 

Minnesota Power MN  New York State Energy Research and NY 

Otter Tail Power MN  Development Authority  

Wisconsin Focus on Energy WI  NSTAR MA 

Xcel Energy MN    

West   Canada  

Arizona Public Service AZ  BC Hydro and Power Authority BC 

Pacific Gas &Electric CA    

San Diego Gas & Electric CA    

Southern California Edison CA    

Xcel Energy CO    

 

                                                      
22

 Because 2006 results (both costs and impacts) were not available for BC Hydro, Duke Energy Indiana, 

Indianapolis Power & Light, CEEF, NSTAR, New Jersey Clean Energy Program, or the California utilities, their 

2005 results are used here. Indianapolis Power & Light DSM results were available only for the residential sector. 
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Municipal and Cooperative Utilities 

Iowa Minnesota 

Algona Muni  Brainerd Muni  

Atlantic Muni  Great River Energy Coop  

Cedar Falls Muni  Marshall Muni  

Denison Muni  Minnkota Coop  

Indianola Muni  Shakopee Muni  

Maquoketa Muni  The Triad Muni  

Mt. Pleasant Muni  Willmar Muni  

Orange City Muni  Western States 

Pella Muni  Austin Energy 

Sioux Center Muni  CSU 

Waverly Muni  Fort Collins Muni 

Webster City Muni  Sacramento Muni 

 Seattle City Light 

  

In North America, DSM is generally delivered by central agencies or utilitiesðinvestor or government 

owned. In the Midwest, DSM is generally provided through vertically integrated IOUs; the exception is 

Wisconsin Focus on Energy, a central agency providing most DSM programs in the state. Minnesota and 

Iowa are the only Midwestern states that required DSM programs of municipal and cooperative utilities in 

2006. Most western states do not require DSM programs of municipal and cooperative utilities. The 

organizations examined in the Northeast region all provide DSM through a central agency, except the 

IOUs in Massachusetts. The results do not cover all DR provided by the Independent System 

Operators/Regional Transmission Operators (ISO/RTOs) serving this regionðPJM, NYISO, and NE-

ISO. In Canada, BC Hydro is a vertically integrated Crown corporation, serves the entire province, has 

extensive hydro-electric resources, exports significant electricity, and is not deregulated. BC Hydroôs 

DSM programs target only energy conservation, not peak demand reduction, as do all of the energy 
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agencies included in this analysis. In the West, as in the Midwest, most DSM is delivered through 

investor owned utilities, such as the three California IOUs included in the analysis.  

This analysis normalized the reported total program results for utility or agency size and sales to major 

customer sector. The benchmarking data for these utilities and agencies were prepared as follows: 

 For selected utilities and other organizations offering DSM programs, compiled 2006 

reported program resultsðprogram descriptions, energy and peak demand savings, and costs.
23

 

The sources for almost all data were utilitiesô and agenciesô annual reports on their 2006 DSM 

program results. Where 2006 data were not available, 2005 data were used. 

 Categorized actual DSM program results by major customer sectorðresidential and 

commercial & industrial (C&I)ðand calculated percentages for each sector. 

 Normalized results by utility or agency overall sales and peak demands to produce 

estimates of DSM savings as percentages of overall sales and peak demand (where data were 

available). The main source for the baseline sales and peak demand data was FERC Form 861 

from the Energy Information Administrationôs web site (www.eia.doe.gov). 

 Divided spending by the DSM program energy and peak demand savings to determine each 

utilityôs costs of conserved energy and peak demand in terms of $/kWh and $/kW.
24

 

Although every effort is made to collect comparable data, given the inherent variation in organizationsô 

program offerings, evaluation, and reporting practices, the results cannot be considered a strictly ñapples-

and-applesò comparison. For example, not every utility offers low income programs or load management 

programs. Also, utilities may report estimated savings at meter, busbar, or generator; some utilitiesô 

methods for estimating savings may be more accurate than other utilitiesô; only some annual DSM reports 

included savings that were verified, and few distinguish net savings from gross savings. However, despite 

these variations in programming, reporting, and evaluation, the results provide calibration targets for 

DSM potential estimates and identify key programs and results for top-performing portfolios. See 

Appendix M for complete information on DSM program results and expenditures. 

Also, given the selection of organizations, the typical performance of this group is likely not typical of all 

DSM programs; this groupôs performance is likely better than the national average. Thus, for an 

organization with new DSM efforts, the results of this study are suitable goals after an initial ramp up 

period. 

5.2  Regulatory and Market Context for DSM 
Achievements  

This section compares the regulatory and market context of the benchmarked locations and discusses the 

impact on achievement of DSM. 

The achievement of significant DSM savings is influenced by several factors, including the regulatory 

environment under which utilities and agencies operate, whether DSM funds are provided through system 

benefit charges (SBC), how the issue of lost revenue is addressed, the provision of financial incentives for 

                                                      
23

 Costs for load management programs exclude rate discount incentives. 
24

 Converted program spending to U.S. dollars where needed using the average currency exchange of 

US$1=CDN$1.21. 

http://www.eia.doe.gov/
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DSM performance, etc. Table 5-2 provides key characteristics by state such as the electricity market 

structure, cost-effectiveness tests used, DSM targets, and the year DSM programs began. 

British Columbia, Connecticut, California, Iowa, Massachusetts, Minnesota, and Vermont all achieved 

about 1% or more reductions in annual energy sales due to DSM program activity in 2006 (or 2005). The 

electricity market structure is not a determining variable in DSM performance; most of the high achievers 

operated under a traditional market structure, but California is partially restructured. The year that 

programs began does not appear to have a strong influence on savings achieved. All states achieving high 

DSM savings set significant mandated goals for utilitiesô DSM programs. Other success factors include 

financial incentives for cost-effective DSM (Minnesota, Vermont), adjustments for lost revenues caused 

by DSM programs (California), and use of the TRC test or societal test for cost-effectiveness rather than 

the RIM test (British Columbia, California, Iowa, Minnesota, and Vermont).  

Table 5-2. DSM Environment by State  

State/ 

Province 

Year 

Began 

Energy 

Savings as 

% of Sales DSM Environment 

Arizona -- -- No DSM requirements. 

British 

Columbia 
2002 0.8% 

British Columbia has a traditional electricity market 

structure. BC Hydro, a vertically integrated utility owned by 

the province of British Columbia, proposes and implements 

all DSM that is cheaper than supply options, currently about 

CDN 4¢/kWh. The utility relies primarily on the TRC test, 

but regulators have implemented rules related to using the 

RIM test which may restrict the programs that can be 

delivered. BC Hydro capitalizes virtually all of its DSM 

costs, but does not get lost revenue adjustment or 

performance incentives.25 

California 

 
1974 1.4 to 1.9% 

Californiaôs electricity market is partially restructured. 

Authorized DSM budgets are based on funding levels 

necessary for utilities to meet CPUC savings targets by 

procuring cost-effective efficiency. Both the TRC and Utility 

Cost Test are used to screen DSM programs, but the TRC is 

given double the weight of the UCT. All utilities now have 

some form of revenue decoupling, removing the disincentive 

to procure energy efficiency. Some decoupling mechanisms 

include shared savings with shareholders. The regulator has 

                                                      

25 Peak Demand-Side Management: Determining Appropriate Spending Levels and Cost-effectiveness 

Testing Appendix A: Summaries by Jurisdiction, Prepared for the Canadian Association of Members of 

Public Utility Tribunals (CAMPUT), January 30, 2006. 
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State/ 

Province 

Year 

Began 

Energy 

Savings as 

% of Sales DSM Environment 

also indicated that it will develop some sort of incentive for 

utilities to deliver energy efficiency.26 

Colorado 2006 0.2% 

Colorado has a traditional electricity market structure. In 

2006, Colorado settled on savings targets for its major IOU, 

Xcel Energy, amounting to 0.38% of sales by 2013. The 

Colorado PUC issued its EE goals for Xcel Energy in 

September, 1.744 GWh and 421 MW by 2015. Municipals 

and rural electric co-ops are exempt from requirements. Xcel 

Energy filed a conservation and energy efficiency plan in 

2008 for 2009 and 2010 that will allow customers to save 

money and energy. The $138 million two-year plan includes 

35 electric and gas programs. They are designed to save 181 

million kilowatt hours in 2009 and more than 244,000 

million kilowatt hours in 2010. The natural gas programs are 

designed to save more than 318,000 dekatherms and more 

than 403,000 dekatherms in 2009 and 2010 respectively. 

Connecticut 

 

1990s 

 

1.0% 

 

In 1998, state legislation restructured the electricity market 

and DSM. The two resulting distribution companies (The 

Connecticut Light and Power Company and The United 

Illuminating Company) design and implement DSM 

programs that are funded by the Connecticut Energy 

Efficiency Fund (CEEF), a statutory charge of $0.003/kWh 

on retail sales. The Energy Conservation Management 

Board, with final approval of the Department of Utility 

Control, sets the DSM budget, performance-based goals and 

incentives for the DUs. Programs are primarily screened 

with the utility test; some programs have been additionally 

screened with the TRC.27 

Indiana 

 
1990 

0.01 to 

0.1% 

Indiana has a traditional electricity market structure. The 

state has no formal DSM requirements for utilities. DSM 

issues have typically played a limited role in the planning 

and construction of electric generation capacity in the state 

of Indiana. Indiana utilities are guaranteed cost recovery for 

DSM programs, but not for lost revenue, margin recovery, or 

DSM financial incentives. 

                                                      
26

 Ibid. 
27

 Ibid. 
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State/ 

Province 

Year 

Began 

Energy 

Savings as 

% of Sales DSM Environment 

Iowa 

 
1990 0.8 to 0.9% 

Iowa operates under a traditional electricity market structure. 

Electric and gas utilities are expected to secure maximum 

achievable DSM potential, and the Societal Cost test is the 

primary test and is the benchmark for cost-effectiveness. 

From 1990-1996, the regulator offered utilities financial 

incentives to deliver efficiency, as authorized by law, with 

cost recovery approved via ñminiò rate cases that occurred 

once every few years. In 1996, the law was changed and 

incentives were abandoned in exchange for concurrent cost 

recovery. The shift from incentive-based regulation to annual 

cost recovery is seen as a success by the utilities. Under the 

original rules, utilities waited for up to six years before 

recovering their investments in efficiency. This ñcost of 

moneyò diminished the value of the efficiency incentives.28 

Maine 2002 0.3% 

Maine has a traditional electricity market structure. $1.5 

million/year is allocated for SBC funded energy efficiency; 

the 2006 budget was $9.6 million. Programs are 

administered by the Maine PUC and delivered through a 

statewide effort called Efficiency Maine with goals 

established by statute. It has been noted that ñthe current rate 

mechanisms used for Maine investor-owned utilities do not 

coexist easily with revenue neutral efficiency schemes.ò29 

Massachusetts 1990s 0.9% 

State legislation restructured the electricity market in 1998 

and created a SBC of $0.0033/kWh, which was changed to 

$0.0025/kWh in 2002. The Division of Energy Resources 

oversees ratepayer-funded DSM programs, run by DUs or 

municipal aggregators, while the Department of Department 

of Telecommunications and Energy reviews cost 

effectiveness with the TRC and approves performance 

incentives. 

Minnesota 

 
1980 0.3 to 1.6% 

Minnesota operates under a traditional electricity market 

structure. Minimum spending is mandated by law for the 

utilities: Xcel Energy, which is nuclear based, must spend 

2% of electric revenues on DSM; non-nuclear electric 

utilities must spend 1.5% of revenues; and gas utilities must 

                                                      
28

 Ibid. 

29 ñInquiry into New Conservation Programs and Developing a Plan for Using Increases in the 

Conservation Fund: Docket 2006-446ò, Maine Public Utilities Commission, March 9, 2007. 
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State/ 

Province 

Year 

Began 

Energy 

Savings as 

% of Sales DSM Environment 

spend 0.5% of revenues on DSM. Spending levels are also 

determined by IRP process. However, in May 2007, the state 

passed the New Generation Energy Act, which changes 

goals from spending as percentage of revenues to savings as 

a percentage of sales, specifically 1.5% of retail sales and a 

minimum of 1% starting in 2010, effectively doubling 

savings goals. The regulator considers the societal test to be 

the most important test of the five California tests, but also 

considers the participant test to be important, as well as the 

utility test. The utilities used to operate under a lost revenue 

mechanism, but experienced long times between rate cases. 

This became a problem, and in 1999 the regulator developed 

a new DSM incentive mechanism. The Company earns an 

incentive for achievement greater than 91% of its minimum 

spending equivalent energy savings goal, which is equal to 

the number of kWh expected to save when the utility meets 

its minimum spending requirement. DSM incentives can 

equal up to 30% of program costs.30 

New Jersey 

 

Early 

1980ôs 
0.4% 

New Jersey has a deregulated electricity market. Cost 

effective DSM is balanced with impact on rates; $1/MWh is 

spent for economic peak demand response. Public benefit 

funds are available for energy efficiency and renewable 

energy. Board of Public Utilities now hires third partiesð

market managersðto design and implement state-wide 

programs. New Jersey has been transitioning into this 

structure for over two years, which has impacted savings 

achieved. It is expected the market managers will be 

provided financial incentives for certain levels of energy 

savings.
31

 

New York 

 

 

1996 0.3% 

New York has a deregulated electricity market. $175 

million/year is allocated for SBC-funded energy efficiency 

administered centrally by the New York State Research and 

Development Authority (NYSERDA), a public benefit 

corporation created in 1975 by the New York State 

Legislature. As SBC Program Administrator, NYSERDA 

consults with interested parties, prepares an ñOperating 

Planò to fund individual programs within the funding 

categories established by the Commission, receives and 

disburses SBC funds, conducts program evaluations, and 

                                                      
30

 Ibid. 
31

 Ibid. 
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State/ 

Province 

Year 

Began 

Energy 

Savings as 

% of Sales DSM Environment 

prepares program reports. NYSERDA is assisted in the 

evaluation process by the Independent System Benefits 

Charge Advisory Group and a number of evaluation 

contractors. 
32

 

Texas 2000 0.1% 

Texas has a deregulated electricity market. In 1999 Texas 

required utilities to meet 10% of load growth through 

efficiency or approved load management. In 2007, 

legislature increased the standard to 15% of load growth by 

2009, 20% of load growth by 2010.  

Vermont 2000 1.0% 

Vermont has a traditional electricity market structure. DSM 

was historically funded by a wires charged capped at 3% of 

revenues; the cap was removed in 2005. Administered 

centrally as Efficiency Vermont by third partyðVermont 

Energy Investment Corp. (VEIC). VEIC receives incentives 

and performance bonuses to achieve savings higher than 

goals. Efficiency is seen as an option that offers a high level 

of net benefits to the state, both environmental and 

economic, without the controversy and public outcry that 

other solutions have historically faced. As Vermontôs future 

energy needs are discussed, efficiency is increasingly seen as 

the most politically viable solution and has been actively 

promoted by the PSB, the Legislature, and the Governor.
33

 

Washington 2006 0.6% 

Washington has a traditional electricity market structure. In 

2006, the state began requiring utilities to realize all cost-

effective energy efficiency, informed by the Northwest 

Power and Conservation Plan. The plan estimates potential 

savings of 10.6% of BAU projected needs to 2025. 

Qualifying utilities must define their cost-effective energy 

efficiency potential through 2019 by 2010. 

Wisconsin 
Mid 

1980ôs 
0.3% 

Wisconsin has a traditional electricity market structure and 

pays for DSM through a public benefits fund of up to 1.2% 

of annual electric revenues. The Wisconsin Public Service 

Commission is the overall administrator for the stateôs public 

benefits programs, subcontracting with third party 

ñimplementation contractorsò to implement various parts of 

the Focus on Energy program portfolio. No financial 

                                                      
32

 Ibid. 
33

 Ibid. 
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State/ 

Province 

Year 

Began 

Energy 

Savings as 

% of Sales DSM Environment 

incentives are available to utilities to provide DSM 

programs. One notable setback for the Focus on Energy 

programs in the past was that the Wisconsin legislature 

diverted 47% of the funds collected from utility ratepayers 

for the Focus on Energy programs and diverted them to help 

balance the Wisconsin state budget.
34 

 

5.3  Performance Results  

This section compares 2006 electricity DSM program results for residential and C&I customer sectors 

combined across the various locations. Results for IOUs and agencies are shown separate from results for 

municipal and cooperative utilities. The analysis identifies typical and best practice results and best 

practice portfolios. See Appendix N and O for complete data and statistics.
35

 

5.3.1  Overall Electricity DSM Results  

This section reviews DSM program spending, savings, and costs over all customer sectors. 

Table 5-3 shows the median result for electricity DSM spending, savings, costs, and energy costs over all 

customer sectors for the reviewed organizations.  

                                                      
34

 Ibid. 
35

 Incremental peak demand savings were not available for Iowa municipal utilitiesô load management programs or 

for Great River Energy Coop (MN), Minnkota Coop (MN), Shakopee Muni (MN), the Triad Muni (MN), and 

Seattle City Light. 
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Table 5-3. Medians for Overall Results  

 
Spending  

as % of Revenue 

Energy Savings  

as % of Sales 

Peak Demand Savings  

as % of Peak Demand 

Cost of 

Energy 

$/kWh 

Cost of First  

Year Savings 

 $/kWh $/kW 

IOUs & 

Agencies 
1.8% 0.8% 0.6% $0.08 $0.18 $794 

Munis & 

Coops 
0.9% 0.2% 0.5% $0.07 $0.24 $551 

CSU 

2006 
0.4% 0.2% 0.6% $0.07 $0.17 $260 

CSU 

2008 
0.3% 0.36% 0.94% n/a 0.074 $151 

Notes: Cost of first year savings should not be confused with a levelized cost of conserved energy. Assuming an 

average program life of ten years and a 6.83% discount rate, dividing the cost of first year energy savings by 7 

approximates the levelized cost of conserved energy. 

5.3.2  Electricity DSM Spending  

This section reviews DSM spending as a percentage of all retail revenue over all customer sectors. 

For the IOUs and agencies reviewed, the spending on electricity DSM as a percentage of revenue 

ranges from 0.1% to 3.6% with the median at 1.8%. Figure 5-1 shows the distribution of spending on 

electricity DSM as a percentage of annual revenues. Organizations with spending rates in the top quartile 

are SCE 05 (the ñ05ò indicates 2005 data were used), PGE 05, Efficiency VT, Interstate P&L (MN), 

National Grid (MA), and SDGE 05, which has the highest spending rate, about double the median. 
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Figure 5-1. IOU & Agency Electricity DSM Spending as % of Revenue  

 


