
Appendix A 

Industry Research 

Background and Goals of the Industry Research 

In 2012, Demand-Side Management budgets for U.S. and Canadian electric and gas 
utilities totaled $9.4 billion (Consortium for Energy Efficiency, March, 2013).  These 
programs represent a large body of experience and knowledge from which to draw 
insights to improve program design and execution for the PY7-PY9 program planning 
period. ComEd conducted a research project to answer two questions: 

1. What new program design strategies, marketing or customer recruiting tactics, 
partnering strategies, or operational efficiencies have been demonstrated and 
are transferable to ComEd? 

2. What new energy efficiency measures (products and services) have been shown 
to work for other utilities? 

Approach and Methodology 

We conducted Industry interviews using an extensive discussion guide covering 
innovation in energy efficiency products and services, program design and program 
marketing.  The effort sought to emphasize leading programs (largest and most 
experienced (i.e., oldest)), but also cover National and Regional energy efficiency 
groups and providers: 

 National Organizations 

o American Council for an Energy Efficient Economy (“ACEEE”) 

o U.S. Department Of Energy (“DOE”) 

o Consortium for Energy Efficiency (“CEE”) 

o Edison Electric Institute (“EEI”) 

o E-Source  

 Utilities and Others 

o BG&E 

o Cool Climates (Wisconsin) 

o DTE Energy 

o Energy Center of Wisconsin 

o Pacific Gas & Electric 

o Puget Sound Energy 
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o Southern California Edison 

o Vermont Energy Investment Corp. 

o Xcel Energy 

The summary below describes the areas with the most activity and interest among 
utilities in terms of expanding into new savings potential, increasing customer 
participation or developing new, more effective channels to market.  The insights have 
been factored into the PY7-PY9 program plans. 

Results - Residential 

 Lighting. Many utilities are expanding their lighting programs to incentivize more 
types of energy-saving lighting products, like CFL specialty products and LEDs.  
Additional market applications – like multifamily common areas – are now being 
included in more utility programs. 

 HVAC. Most utilities have discontinued programs for residential air-conditioners 
due to increased minimum efficiencies.  There are still tune-up programs for 
existing air conditioner systems.  Incentive programs for the more efficient ECM 
furnace motors are now common, especially in the Midwest.  The initial market 
successes of Ductless Heat Pumps in the Northeast and Northwest have utilities 
evaluating Midwest applications. 

 Appliances. As basic appliance models become more energy efficient, utilities 
have discontinued incentivizing higher efficiency models because they are no 
longer cost-effective due to found programs that work for some appliances, but 
recent appliance efficiency improvements and tightening federal standards have 
made cost-effectiveness difficult.  Nearly all utilities have secondary refrigerator 
recycling programs.  While the energy savings are not as high as previous years, 
improved marketing has kept these programs cost-effective. 

 Electronics. It is widely recognized that electronics and plug loads are an 
important and rapidly-growing end use.  However, utilities are still searching for 
the right model for a successful energy efficiency program. 

 Whole House Programs. These programs offer a variety of measures, including 
lighting, energy-using equipment, more efficient hot water utilization devices and 
building shell improvements.  The challenge is to find the right mix of measures 
that delivers cost-effective savings as deeply as possible. 

 New Construction & Codes Compliance. These programs influence builders 
and other market stakeholders to meet (Compliance) or exceed (New 
Construction) current building energy codes. 

 Behavioral Programs. Basic behavioral programs that generate savings by 
providing homeowners with energy using information are conducted by most 
utilities (although a few have not found them to be cost-effective).  Utilities are 
trying to leverage and grow these programs by coupling them with thermostats. 



 Home Automation & the Smart Grid. Some utilities are integrating smart 
meters with home automation capabilities to save energy in lighting, appliance 
usage and HVAC.     

 Additional Residential. Utilities are exploring upstream (i.e., retail) programs for 
lighting, appliances and electronics.  Key program design and evaluation 
challenges remain.  Several pilot programs are underway and will be tracked. 

Results - Commercial 

 Lighting. More efficient lighting remains the core of utility commercial energy 
efficiency programs.  Utilities are increasingly incenting more efficient DLC-
approved LED products. For deeper savings, utilities are targeting full redesign 
projects that include integrating redesigned lighting levels, daylighting and 
controls.  However, realizing these savings must address the more complex 
decision process and new trade allies like lighting designers. 

 HVAC. Utilities are focused on trying to find ways to improve HVAC efficiency in 
the field (incenting more efficient new equipment is not an option pursued by 
utilities today as minimum efficiencies have increased).  New HVAC equipment 
installation and maintenance programs are marginal in terms of economics (as 
are early retirement options).   

 New Construction & Codes Compliance. These programs, growing in the 
industry, influence builders and other market stakeholders to meet (Compliance) 
or exceed (New Construction) current building energy codes.  However, a body 
of industry experience on market-tested and evaluated measures has yet to be 
accumulated in the industry.  

 Commercial Plug Loads. Utilities are examining and pursuing new programs 
that would target commercial sector plug loads (primarily computer and 
peripheral equipment).  Test programs are looking for ways to ensure utilization 
and duration adequate to maintain cost-effectiveness.  Test programs are also 
examining upstream channels.  

 Industrial Programs. Some utilities are pursuing industrial process savings.  
These programs involve specialized trade allies and complex, long development 
times.  

 Behavioral. Several other utilities are examining programs that would introduce 
a behavioral-based program to commercial customers.  They typically use more 
complex site measured data to inform the customer on potential savings.  

 New Channels. New commercial programs are being organized around specific 
end uses or customer types - grocery stores, food processors, restaurants, 
convenience stores, and data centers are examples.  Utilities are able to 
increase participation rates and lower delivery costs by tailoring marketing 
campaigns and energy efficient product offerings and partnering with more 
specialized trade allies.  

 



Results - General High-Level Findings 

 Moving Upstream. Utilities are looking further up the supply chain at retailers, 
distributors, even manufacturers to determine if programs can be implemented 
more effectively upstream.  These may be supplemental channels (e.g., in 
commercial lighting), or in place of direct-to-customer channels that are not cost-
effective (e.g., HVAC equipment, or residential electronics). 

 Financing. The use of on-bill financing options in conjunction with energy 
efficiency programs is increasing in the industry. 

 Emerging Technologies. Utilities regularly monitor the pipeline of new energy 
efficiency products and services, testing those measures in the field that are 
more promising.  

 Data Analytics. Targeting customers to increase participation rates through 
segmentation and customer analysis is a productive area of innovation for 
utilities. 

 Education & Outreach. Utilities generally engage in marketing efforts to improve 
customer awareness. They are looking to leverage opportunities to cross-market 
where possible, such as targeting residential customers through their work. 

In general, the findings from this industry research show that the evolution of ComEd’s 
portfolio is in alignment with the findings from other utilities and implementers.  For 
example:  

 ComEd has been employing increased channel-based acquisition in its business 
programs, and has developed a specialized marketing database to support this 
effort. 

 ComEd has been working with the other utilities, DCEO and the Midwest Energy 
Efficiency Alliance (“MEEA”) to develop a statewide building codes compliance 
program; this program directly addresses the challenges encountered by 
municipalities in assessing energy code compliance during building permitting. 

Portfolio Analysis / Development 

As stated previously, the planning process is a multi-stage process.  First, energy 
efficiency measures were screened for cost-effectiveness.  Second, program concepts 
were developed that consist of cost-effective measures1 bundled together.  Lastly, the 
portfolio was developed, balancing the cost-effective programs with the available 
funding and ensuring that the portfolio was diverse in terms of targeted customers and 
technologies.  Each of these steps is summarized below. 

                                                              
1 In several instances, measures that did not pass the TRC test, but are considered emerging 
technologies, have been included in program bundles to promote these new technologies.  An 
example includes LED lighting. 



Measure Screening 

The planning process began with the list of existing measures offered during the current 
Plan.  The savings for these measures have been fairly well documented through the 
TRM and program workpapers and have been subject to scrutiny by the independent 
evaluator as part of the annual program evaluations.  As a result, these values became 
a useful starting point for measures to be offered in Plan 3.  

The data associated with a small number of measures required updating as a result of 
new minimum efficiency standards required under EPACT 20052 and EISA 2007.  Most 
measures were impacted during the first two plan cycles, and those changes have 
generally been captured in the Illinois TRM.  

Measures Impacted Enactment New Standards 

Incandescent Lighting EISA 2007 
New efficacy standards to be 
phased in between January 1, 
2012 and January 1, 2014 

Linear Fluorescent Lighting 
and Incandescent Reflector 
Lamps 

EISA 2007 

New efficacy standards effective 
July 14, 2012 (Note that most 
linear lamp manufacturers now 
offer EPACT-compliant T-12 
lamps) 

Fluorescent Ballasts 
DOE 

Backlog 
New efficacy standards effective 
November 14, 2014 

Distribution Transformers 
DOE 

Settlement 
Agreement

New efficacy standards effective 
January 1,2016 

Residential Dehumidifier EISA 2007 
New efficacy standards effective 
October 1, 2012 

Beverage Vending Machines DOE 2009 
New standards effective August 31, 
2012 

Commercial Refrigeration 
Equipment 

EPACT 
2005 EISA 

2007 

New standards effective January 1, 
2012 

Commercial Clothes Washers 
EPACT 

2005 
New standard effective January 8, 
2013 

Large evaporatively-cooled 
and water-cooled Packaged 

EISA 2007 
New standards effective June 1, 
2014 

                                                              
2 Energy Policy Act of 2005 was a wide-ranging act that, among other things, enacted new 
efficiency standards for certain commercial and residential equipment. 



Measures Impacted Enactment New Standards 

Air-Conditioners 

Commercial Ice Makers 
EPACT 

2005 
Deadline for new standard January 
2015 

Small Electric Motors (1/4 to 3 
hp) 

DOE 
Settlement 
Agreement

New standards effective March 9, 
2015 

Microwave Ovens DOE 
New standards effective June 17, 
2016 

Refrigerators and Freezers DOE 
New standards effective 
September 15, 2014 

Room Air Conditioners DOE 
New standards effective June 1, 
2014 

 

The implications of these standards vary by program.  The new lighting standards will 
affect the residential lighting program significantly, as the key incandescent lamp 
wattages are effectively phased out of production, although the true effect of these 
changes has not yet materialized in the market 1.5 years after the first phase of EISA 
took effect.  The scheduled standards for linear fluorescent lamps were expected to 
result in the phase-out of T-12 lamps from production in July 2012; however, the major 
lamp manufacturers have developed EPACT-compliant T-12 lamps.  

Other programs and databases were reviewed for possible additional measures that 
could be included within our programs; these measures were identified based on a 
review of other program offerings and databases, including: 

 Northwest Power and Conservation Council 

 The California Database for Energy Efficiency Resources (“DEER”) 

 Wisconsin Focus on Energy 

 Xcel Energy 2010-12 Triennial 
Plan 

 Michigan Measures Database 

 Program Concept suggestions 
from the SAG 

 

We validated the energy savings, 
demand reduction, estimated useful life 
and incremental cost for each measure.  

Only Cost‐Effective Measures? 

Short answer, no.  While the preponderance of our 

program elements includes all cost‐effective 

measures, we have made several exceptions.  We 

have included several lighting measures 

(e.g.,“LEDs”) that we consider emerging 

technologies and, while they do not pass TRC as of 

yet, we believe introducing them into the market 

will accelerate acceptance and lead to lower costs 

(and eventually cost‐effectiveness).  These measures 

make up a very small portion of our portfolio. 

Also, there are some C&I measures that may fail 

under different building/facility scenarios, but do 

pass the majority of the time.  We do not attempt to 

discard a measure for “failing” individual building 

types. 



In many cases, the energy savings vary by type of facility in which it is installed.  In 
these cases, we evaluated these measures for each building type in order to assess the 
sector-specific savings and avoided costs.  We used DSMore as the analytic tool for this 
purpose.  DSMore is a multi-scenario cost-effectiveness calculator that evaluates 
measure and program cost-effectiveness against 693 different price/weather scenarios.  
DSMore’s cost-effectiveness tests are based on the methods prescribed by the 
California Standard Practice Manual and the National Action Plan for Energy Efficiency 
(“NAPEE”) and are consistent with the Illinois version of the total resource cost test.  
DSMore’s key feature (and what sets it apart from competing software) is its ability to 
correlate historic price and weather data to develop forward-looking avoided costs.  In 
addition to a “best case” determination of energy savings and avoided costs, DSMore 
also provides outputs for nine different weather/price combinations, which allow us to 
consider the impact of price shift and weather extremes within the measure selection 
and program design process. 

Energy efficiency measures generally fall into one of two categories: weather-sensitive 
and non-weather sensitive.  Weather-sensitive measures generally include air 
conditioning, space heating, and refrigeration technologies within their savings matrix.  
For these measures, the amount of energy savings will be a function of ambient 
temperature.  When modeling these measures in DSMore, we use an analysis mode 
that incorporates the weather dependencies into the savings.  

For non-weather sensitive measures, there are two sub-classifications that further 
define the modeling approach.  These sub-classifications are based on scheduled use 
of the technology.  For example, commercial lighting often operates on a schedule that 
approximates the building’s business hours.  We use an analysis mode that allows us to 
evaluate savings based on such a schedule.  For other measures (e.g., Occupancy 
Sensors), we do not know when the savings occur, so we select an analysis mode that 
allows DSMore to apportion savings over the likely hours that savings could occur. 

A total of 2,173 measures were evaluated for cost-effectiveness.  Of these, 1,592 had a 
TRC of at least 1.0.  Of the measures that did not pass TRC, most (144) were for 
exterior lighting measures (not including LED), while 110 LED measures also did not 
pass TRC.  

During the analysis, some measures were identified that passed TRC for some building 
types and not for others.  In general, measures that passed TRC for the majority of 
applicable building types are considered to have passed the TRC measure screen.  
Also, measures that did not pass TRC are not necessarily excluded from programs if 
their inclusion would advance the adoption of new technologies or permit deeper energy 
savings than what would otherwise be achieved.  For example, LED and induction 
lighting, which are relatively nascent technologies, will be included in residential and 
business programs.  



Program Screening 

One of the key objectives of the program planning process is to ensure that all 
customers have access to some of our energy efficiency offerings.  Some market 
segments, such as small business customers, historically have been hard-to-reach.  
Others, like larger manufacturing businesses, have shown low participation levels in the 
Smart Ideas program to-date relative to mid-size businesses.  We have made an effort 
to adjust the Smart Ideas programs to streamline program design and increase flexibility 
to accommodate sector targeting and other innovative acquisition methods that might 
more effectively reach these segments.  We began with a review of programs being 
successfully implemented by other administrators and solicited and analyzed program 
concepts offered by members of the SAG.   

In addition to the existing programs, the following SAG concepts were reviewed: 

 Utility Streetlighting Conversion to LED - ComEd has reviewed this and 
determined that this concept is best handled via the IPA process.  ComEd 
intends to fully develop this as a program for submission to the IPA in July 2014. 

 Conservation Voltage Reduction (“CVR”) – Ameren is currently conducting a 
pilot implementation of this program concept.  ComEd continues to monitor 
developments, but given some stakeholder concerns and lack of agreement as to 
whether this is appropriately an energy efficiency resource versus a “Smart Grid” 
benefit, we elected not to include it in Plan 3. 

 Low-Touch Continuous Monitoring – ComEd is already exploring various 
aspects of this as part of its Retrocommissioning program. 

 Upstream Lighting – ComEd has a Mid-stream Incentive program as part of its 
C&I portfolio.  In addition, we have explored some models that move the 
incentive structure even further upstream; this included consideration of a 
“Market Lift” program design that is being piloted in the Pacific Northwest. While 
we may look at transitioning to this type of program structure in the future, it is 
not part of the current Plan. 

A two-stage screening was conducted on each program concept.  The first screen 
included a high-level review of program viability, including: 

 Existing performance history, if the program is operating elsewhere 

 Cost-effectiveness of the program 

 Transferability of the program to ComEd’s service territory 

 Ability of the program to address customer sector gaps or to increase portfolio 
performance (rather than cannibalizing existing programs) 

Internally, the results of the first-level analysis were reviewed and consensus was 
reached for those concepts that would move to the second screen.  This screen 
provided a more rigorous analysis, including identification of key measures, program 



costs (i.e., program marketing, incentives and delivery costs), determination of program 
potential and scale, and a second cost-effectiveness screening reflecting the more 
detailed savings and costs.  These results were then reviewed by the planning team 
and program managers, and consensus was reached regarding the final disposition of 
each program.  Fourteen programs were developed for inclusion in Plan 3, with nine 
residential programs and five C&I programs.   

Portfolio Balancing 

Once all program elements were identified and their associated costs and savings 
developed, we assembled all program elements into a single, cohesive portfolio. 
Individual program elements were adjusted as needed to balance the spending screen 
constraints with the goal of achieving energy savings targets in each Plan year.  In 
addition, portfolio cross-cutting costs including program evaluation, education and 
outreach, tracking and reporting systems, and portfolio administration costs, had to be 
accounted for within the portfolio budget.  

The final portfolio reflects a balancing of program elements and non-program activities 
across the three year Plan life that we believe best aligns us with the statutory 
requirements and our own portfolio objectives. 

Model Inputs 

ComEd uses Integral Analytics’ DSMore software to conduct its cost-effectiveness 
testing.  This software, which runs under Microsoft Excel, uses a variety of data inputs 
to perform multiple analyses.  The following data is used: 

Avoided energy cost: In January 2013, ComEd provided a three-year price strip of 
hourly energy supply costs to Integral Analytics (IA).  This forecast was developed for 
the Northern Illinois Hub.  Since these futures prices are only for monthly fixed block, 
on-peak or off-peak times, the prices are “shaped” by applying historical hourly price 
profiles to them; the resulting price profile more appropriately represents the expected 
hourly variations that occur in the day-ahead and real-time markets.  ComEd provides 
this data, along with at least one year of hourly load data for each of ten customer 
classes, to IA.  IA takes this data, along with 33 years of historic weather data for the 
Chicago-O’Hare weather station and develops class-based GARCH models, which 
become the basis for avoided energy cost calculations in the DSMore software.  

This profile development is completed every three years.  Annually, on or around June 1 
of each year, ComEd re-calibrates the cost model by obtaining new future prices from 
NYMEX for the Northern Illinois Hub and calculating an ATC cost.  

Carbon adder: The Illinois TRC test requires ComEd to include “reasonable estimates 
… of financial costs likely to be imposed by future regulations and legislation on 
emissions of greenhouse gases.” 20 ILCS 3855/1-10. In Plan 2, ComEd used an 
average value adder as recommended by NRDC.  While DSMore allows a user to input 
a carbon cost, this value is static for the entire measure life.  Also, DSMore only applied 



this value to the Societal Test result, which required additional output interpretation by 
the planning team. 

For Plan 3, ComEd uses data from the 2013 Annual Energy Outlook, for the $25/ton 
carbon scenario.  Rather than treat the carbon cost as an adder, this cost was included 
in the escalator values as described below. 

Avoided capacity cost: ComEd is a member of PJM Interconnection, and its costs for 
capacity are based on the Reliability Pricing Model (RPM); that is, PJM’s forward 
capacity market.  ComEd exists in the “Rest of RTO” market, which means that there 
are no transmission constraints that would limit PJM’s ability to import power from other 
zones; such constraints tend to increase the cost of capacity within the constrained 
zone.  PJM’s RTO generally has excess capacity and sufficient transmission capacity, 
and as such the clearing price for capacity has always been significantly lower than the 
“Cost of New Entry”, or CONE, for new generation capacity. 

In Plan 2, ComEd used the PJM clearing price from the “Rest of RTO” region for the 
known years, and assumed that the avoided capacity cost would escalate to Net CONE 
over the subsequent five years.  We no longer believe that this type of growth in 
capacity costs is likely to occur given the clearing prices and RTO capacity values that 
we have observed over the past three years.  For Plan 3, ComEd used the “Rest of 
RTO” clearing price from the Base Residual Auctions to assign the avoided capacity 
cost through the 2016/17 delivery year.  Since no forward clearing prices exist beyond 
May, 2017, we apply the same escalators to future capacity that we apply to avoided 
energy costs. 

Avoided Transmission and Distribution Costs: ComEd conducted an updated 
analysis to place a value on the avoidance or deferral of new transmission and 
distribution capacity as a result of energy efficiency.  The most recent analysis 
determined that an avoided T&D cost of $42/yr is appropriate for cost-effectiveness 
analysis. 

Escalation Factors: All of the above values are determined either for one or three 
years, based on the time horizon for which market data is available.  Since most energy 
efficiency measures have lives that will exceed this limited time horizon, ComEd relies 
on price forecasts from the Energy Information Administration to derive escalation 
factors over the remainder of the 25-year time horizon that DSMore uses.  These 
factors are taken from the 2013 Annual Energy Outlook (“AEO”) report for the East 
North Central region of the country, and reflect the average retail price forecast for all 
customers.  ComEd elected to use the $25/ton carbon cost scenario; this scenario 
increases the escalators to reflect the likely imposition of carbon costs over time. 

Since the AEO values are provided in constant dollars, ComEd applies an inflation 
adjustment to these factors.  This adjustment is derived annually by using interest rates 
from 20-year Treasury notes. 



Distribution losses: Since all avoided costs are based on “busbar” energy and 
capacity, DSMore uses distribution loss factors to take the measure savings and 
convert them to busbar values.  In the past, ComEd relied exclusively on its 2011 
Distribution loss studies which are prepared in support of rate cases.  These studies 
determine the average annual losses as a percentage of load, as well as the peak loss 
value.  Based on guidance from NRDC, ComEd has conducted some empirical 
analyses to assess the marginal losses associated with energy efficiency.  This type of 
analysis is rooted in the expectations that, since a significant fraction of distribution 
losses are non-linear (I2R losses), reducing the load on a given feeder, transformer or 
substation will reduce distribution losses for the remaining load.  ComEd’s Capacity 
Planning department conducted a few scenario analyses using CYME power calculation 
software from Cooper Technologies.  CYME can provide an 8,760 hour analysis using 
actual feeder data that has been collected through SCADA.  These scenarios were 
limited to three individual feeders due to the complexity involved in modeling systems 
through CYME.  The results of these analyses showed marginal/average loss ratios 
ranging from 0.9 to 2.1, with an averaged value around 1.65.  This value was 
extrapolated to the remaining distribution system to arrive at a new value of 9.24% 
marginal distribution loss. 

Unlike distribution losses, transmission losses are based solely on the average loss 
factors; this is due to the way the transmission system is managed by PJM – there is a 
substantial amount of non-native load on this system; as a result we see transmission 
peaks that do not coincide with distribution peak loads.  This is likely due to available 
transmission capacity being recaptured to route power into and out of the ComEd zone 
of PJM.  In other words, any reduction in transmission load due to energy efficiency 
would likely be repurposed for other revenue-generating power movement.  While 
inclusion of average losses is needed to convert customer savings to busbar avoided 
costs, marginal losses at the transmission level would likely lead to an overstatement of 
avoided costs.  We used the average loss factor of 1.78% for transmission losses. 

The combined T&D loss factor is 9.24% plus 1.78%, or 11.02%. 

Peak T&D loss ratio:  

DSMore provides for the input of a factor that addresses the relationship between the 
annual loss factor and the loss at system peak (which is usually much higher than the 
average or annual losses).  The 2011 Distribution loss study identified a peak T&D loss 
value of 14.46%, and an average loss value of 7.38%.  The ratio of these two factors is 
1.96, which represents the peak T&D loss ratio to be used by DSMore.  We assume 
that this ratio contribution is equally applicable to marginal losses. 

 

 




