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COMED RRTP  ENROLLMENT FORM, PAGE 2

To help the ComEd RRTP team maximize your benefits, 
please provide the following information. 

HOME INFORMATION

Do you own or rent your home?
 � Own
 � Rent

 � Number of people in household:     

HEATING INFORMATION

How do you heat your home?  

 � Boiler (radiators): 
� Natural gas    
� Electric   
� Propane 

 � Forced air (furnace): 
� Natural gas    
� Electric   
� Propane 

 � Electric space heaters 
Number of units:       

 � Other heat:       

COOLING INFORMATION

How do you cool your home? (Select all that apply.)
 � Fans
 � Window A/C 

 
Number of units:      

 � Central A/C 
 
Number of units:       

OTHER ELECTRICAL EQUIPMENT 

Do you have any electricity generating equipment?
 � No
 � Yes, solar (photovoltaic)
 � Yes, back-up generator

 � Yes, other:       

Does anyone living in your home have a serious medical 
condition or need to use electrical medical equipment?

 � Yes
 � No

Do you own an electric vehicle (EV) or plug-in hybrid vehicle?

 � Yes      Make and model:     
 � No 

HOW YOU HEARD ABOUT THE COMED RRTP PROGRAM 

How did you hear about the ComEd RRTP program?  
(Check all that apply.)

 � Information in the mail 
 � Information with my electric bill
 � Word of mouth
 � Internet
 � Social media
 � Newspaper
 � TV
 � Radio
 � Community meeting
 � Smart meter information
 � Electric vehicle community
 � Online ad
 � Other
 � Referral:       

               (name of referring RRTP participant)
 
What motivated you to sign up? (Check all that apply.) 

 � Potential cost savings
 � Environmental benefits
 � Support off-peak electricity generation
 � Wanted to try something new
 � Excellent customer support
 � Gain access to my electricity usage data 
 � Other:        

GO PAPERLESS 
Check the “go paperless” option to receive the majority of 
your RRTP program updates electronically rather than 
in the mail. Please note: this option only applies to the 
ComEd RRTP program, and you may still receive occasional 
program information in the mail. 

 � Go paperless

QUESTIONNAIRE

RETURN THIS FORM TO: 
ComEd RRTP Program
1741 N. Western Ave.
Chicago, IL 60647

TO ENROLL ONLINE OR BY PHONE:
ComEd.com/RRTP 
1-888-202-RRTP (7787).



The ComEd Residential Real-Time Pricing program could reduce the 
cost of charging your electric vehicle. Find out if it’s right for you. 

Request More Information
To receive more information about hourly electricity 
pricing with the ComEd RRTP program, fill in your 
contact information below and return this form by 
fax (1-773-698-6869) or call a ComEd RRTP program 
specialist at (888) 202-RRTP (7787). 

 Yes, please send me more information about how 
to take advantage of off-peak charging with hourly 
electricity pricing. 

______________________________________________
Name (as shown on your electric bill)

______________________________________________
Mailing address

______________________________________________
City

______________________________________________
State     ZIP   

______________________________________________
Email and phone number

______________________________________________
Make and model of electric vehicle

The ComEd Residential Real-Time Pricing (RRTP) 
program is an hourly electricity pricing option 
that could reduce the cost of charging your electric 
vehicle. 

Hourly electricity pricing lets you pay less 
for electricity during off-peak times such as 
nights and weekends. By plugging in during 
off-peak times you can take advantage of lower 
electricity prices and reduce the overall cost of car 
ownership. 

In addition, the ComEd RRTP program gives 
you information and tools to help you keep track 
of hourly prices and take more control of your 
electricity usage and costs. 

Learn More
To learn more about whether hourly electricity 
pricing is right for you, go to ComEd.com/RRTP 
or call a ComEd RRTP program specialist at (888) 
202-RRTP (7787). 

Visit the ComEd EV Cost Calculator online at 
ComEd.com/technology/electric-vehicles to 
learn how to maximize potential savings. 

CHARGE YOUR VEHICLE FOR LESS 
WITH HOURLY ELECTRICITY PRICING  

ComEd supports electricity competition. ComEd encourages customers to explore any opportunities to save 
money on their bills, whether that’s through electricity shopping or energy efficiency. Customers interested 
in the ComEd RRTP program who have selected another electric supplier or are included in municipal 
aggregation should check with their supplier regarding opt-out terms and conditions before enrolling. If you 
currently do not have a smart meter and you do not receive your electricity supply from ComEd, it may take 
up to five billing periods before you become active on the ComEd RRTP program. 

Call 1-888-202-RRTP (7787) or visit ComEd.com/RRTP for details.
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Week of Theme Medium Message 

1-Apr No fooling with savings Facebook

No fooling. Thousands of Illinois households are saving on electricity with a rate based on hourly, 
wholesale prices. Find out whether you could save with ComEd Residential Real-Time Pricing. 
ComEd.com/RRTP 

Twitter
Don't fool around with your electricity costs. Find out whether hourly pricing is right for you. 
ComEd.com/RRTP 

Twitter
ComEd Residential Real Time Pricing lets you pay hourly, wholesale, prices for electricity. Visit 
ComEd.com/RRTP today.

8-Apr Innovation Facebook
ComEd Residential Real-Time Pricing is an innovative program that lets you pay based on hourly, 
wholesale prices. Visit ComEd.com/RRTP for details. 

Twitter
Illinois is one of the first states to offer hourly electricity prices to residential customers. More at 
ComEd.com/RRTP

Twitter
Check electricity prices and save w/ hourly pricing. A friendly RRTP specialist can show you how. 
Call us at 1-888-202-RRTP.

15-Apr Power to save Facebook
The ComEd Residential Real-Time Pricing program gives you the power to save on electricity. Find 
out how at ComEd.com/RRTP 

Twitter
You have the power to save on electricity with ComEd Residential Real-Time Pricing. 
ComEd.com/RRTP

Twitter
Charge devices like phones at night when electricity prices are lower. Unplug the charger when not 
in use. More at: https://rrtp.comed.com/energy-tips/

22-Apr Earth Day Facebook

If you’re interested in using energy wisely and helping the environment, ComEd Residential Real-
Time Pricing could be a good choice for you. Learn how hourly, wholesale electricity pricing could 
reward your smart energy choices with lower bills. https://rrtp.comed.com/faqs/

Twitter
Want to cut energy costs and be greener? Take a look at the ComEd Residental Real-Time Pricing 
option. www.ComEd.com/RRTP

Twitter
Thinking about buying an electric vehicle? Cut your costs of car ownership with Comed RRTP hourly 
pricing. ComEd.com/RRTP



29-Apr Shift and save Facebook

Love to bargain hunt? With the ComEd RRTP program, you can track hourly electricity prices online, 
and shift electricity usage to hours when the price is low. The more you shift, the more you could 
save. https://rrtp.comed.com/live-prices/

Twitter
Do you like the idea of paying less for power during certain times of day? Hourly pricing could be a 
good fit. ComEd.com/RRTP

Twitter
Today's tip: shift & save. Shift electricity use to off-peak times and save with ComEd Residential 
Real-Time Pricing. ComEd.com/RRTP

6-May Savings Facebook
Have you flipped the switch to savings yet? ComEd RRTP hourly pricing program can help you out. 
ComEd.com/RRTP

Twitter
You've got choices to save money. Paying the hourly, wholesale, rate for electricity is one of them. 
Find out more at ComEd.com/RRTP

Twitter
Bill over $40/month? Find out how you can save some green with ComEd Residential Real-Time 
Pricing at ComEd.com/RRTP.

13-May Electric vehicles Facebook

Drive an eletric vehicle? ComEd RRTP hourly electricity pricing lets you pay less when you charge 
during off-peak times such as nights and weekends. Sign up at ComEd.com/RRTP or learn more 
about EV at https://www.comed.com/technology/electric-vehicles 

Twitter
Try the EV calculator to estimate charging costs with hourly electricity pricing: 
comed.com/technology/electric-vehicles/Pages/cost-calculator.aspx

Twitter
Got an #EV? Plug in at night and save money on electricity with the Residential Real Time Pricing 
option.  ComEd.com/RRTP

20-May Friendly faces of RRTP Facebook

Mike knows it pays to teach good habits with ComEd's Residential Real-Time Pricing program. 
“We’re a family with three children old enough to understand responsible electricity use. (ComEd's 
RRTP) seemed like a logical thing to do to capitalize even further on our good habits. The monthly 
emails that show my savings provide even further motivation to be efficient.” Be like Mike. Learn 
more at ComEd/RRTP

Twitter
Not sure how ComEd Residential Real-Time Pricing could save you money? Ask an RRTP specialist. 1-
888-202-RRTP #RRTP

Twitter
Join the thousands of ComEd customers who have saved on electricity with hourly, wholesale 
pricing. ComEd.com/RRTP
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ComEd Residential Real-Time Pricing (RRTP) 
2013 Summer Energy Workshops Report 

Overview 
 
This May, the ComEd Residential Real-Time Pricing (RRTP) team hosted a series of Summer Energy 
Workshops to teach program participants ways to better manage their summer electricity costs. The six 
in-person workshops and online webinar focused on the following topics: ComEd RRTP program tools, 
no-cost and low-cost ways to save energy, programs and incentives to help cover the cost of energy-
saving home improvements, and the basics of electricity supply choice. The workshops were geared 
towards current program participants and invitations to the workshops and webinar were sent via email 
as well as postcard.  Many of the workshop attendees were familiar with the basics of the ComEd RRTP 
program but had yet to take advantage of the some of the tools discussed, like the online bill 
comparison portal as well as the A/C Cycling and Load Guard programs. All workshops had actively 
engaged participants and a high satisfaction rate.  The workshops were free and snacks were provided.   
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Figure 1.  A sample of giveaways available at the ComEd RRTP Summer Energy workshops. ComEd RRTP branded spice 

packets were distributed as a fun way to remind attendees to “cook up some savings!” by grilling outside to avoid heating up 
the kitchen on hot days.  

 

Webinar 
 
Tuesday, May 7, 2013 12:00 p.m. -  1 p.m.  

An online webinar based workshop was offered for the first time in an effort to reach participants 
through new channels. The “lunch and learn” webinar was scheduled to accommodate participants who 
were unable to travel to a workshop in-person.  The webinar was presented by Joanna Racho and 
Michael Harrington, operations associates at CNT Energy. A total of 97 people pre-registered for the 
webinar and 50 signed on to participate.  The presentation lasted about 35 minutes and the remaining 
time was reserved for questions that attendees typed to into a chat box and presenters then answered 
verbally.  

Common questions from participants were about the Load Guard program, how to check prices in order 
to shift electricity usage, capacity charge calculations, and how to compare options with other 
Alternative Retail Electric Suppliers and municipal aggregation offerings. Some participants also asked to 
be sent the slide deck, which was not approved for distribution. Participants were reminded the 
information from the presentation would be arriving in the mail in the form of the Summer Readiness 
Guide.  

http://www.cntenergy.org/
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Berwyn  
 
Tuesday, May 7, 2013 6 p.m. - 7:30 p.m. 
Berwyn Public Library, 2701 South Harlem Ave., Berwyn, IL 

Meagan Kadlec and Caroline Pakenham, operations associates, presented the ComEd RRTP Summer 
Workshop at the Berwyn Public Library.  There were seven enthusiastic people in attendance.  All of the 
people in attendance were either not on the ComEd RRTP program, or had recently enrolled.  In general, 
the group was active throughout the presentation, asking questions and commenting on the various 
energy saving tips in the slideshow.  The main questions asked were about whether or not turning on 
and off the air conditioner is bad for the unit and how electricity is created.  
 
“Presenters were very qualified, pleasant, good ambassadors for ComEd.” - Adrianne Frederick 

 

Elgin 
 
Wednesday, May 8, 2013 6 p.m. - 7:30 p.m. 
Gail Borden Public Library Main Branch, 270 N. Grove Ave., Elgin, IL 

Sarah Gulezian, outreach coordinator, presented the ComEd RRTP Summer Workshop at the Gail Borden 
Public Library in Elgin. The workshop was attended by 23 people, the largest turn out of any in-person 
workshop this season.  All the attendees were currently enrolled as RRTP participants. The presentation 
was interactive and participants were lively and engaged as they shared some of their own energy 
saving practices. A few questions about the consumer benefits of the smart grid were asked. Those 
participants were given the ComEd smart grid brochure.  The audience also expressed an interest in 
knowing the top and bottom saving rates experienced by participants.  The room provided by the Gail 
Borden Public Library was state-of-the-art and would be a good location to hold future events.  

“Outstanding presentation. Presenter was skilled in good presentation skills and audience interaction. 
Very well done. “ - Wally Brodeur 

“Presentation was excellent and informative! Thank you!!” - Rosemary Pagara 

http://www.cntenergy.org/
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Evanston 
 
Monday, May 13, 2013 6 p.m. - 7:30 p.m.         
Evanston Public Library, 1703 Orrington Ave., Evanston, IL  
 
Stephanie Folk, CNT Energy communications and marketing manager, presented the ComEd RRTP 
Summer Workshop at the Evanston Public Library. A total of six people attended the RRTP workshop.  All 
attendees were current RRTP program participants, and most have been in the program for multiple 
years, including one who joined during the pilot Energy Smart Pricing Plan phase. The group included 
residents of Evanston, Chicago, Wilmette, and Lincolnwood. Participants asked questions concerning 
how the RRTP program fits in with the other electricity supply options available to residential customers. 
In particular, participants wanted to know how RRTP compares with municipal aggregation. CNT Energy 
staff discussed ways of comparing costs on RRTP with costs on other rates and emphasized the 
importance of shifting electricity usage to off peak times with RRTP.  

“Very informative.” - Steve Piroitt 

 
Maywood 
 
Saturday, May 18, 2013 2:30 p.m. - 3:30 p.m.   
Maywood Public Library, 121 South 5th Ave., Maywood, IL 

Sarah Gulezian presented the ComEd RRTP Summer Workshop at the Maywood Public Library. The 
workshop was attended by seven people, a mix of current participants and non-participants who had 
seen a flyer for the workshop posted on the library website. One attendee used his iPad to log into the 
bill comparison portal for the first time during the workshop, and was able to learn about his electricity 
usage patterns. He found the tool to be helpful and was previously unaware of the data available to him. 
He also brought the neighbor comparison report mailed to him from ComEd and inquired about the 
connection between the two resources. Following the workshop, Maywood Library staff posted a short 
write up of the event on the library website (http://www.maywood.org/library/CNT_Energy_a.html).  
Since then, the Bellwood Public Library has also requested a Summer Energy Workshop presentation.  

“Sarah was great!” – Julian Adams 

 

http://www.cntenergy.org/
http://www.maywood.org/library/CNT_Energy_a.html
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Chicago 
 
Tuesday, May 21, 2013 6 p.m. - 7:30 p.m.  
CNT Energy, 1741 N. Western Ave., Chicago, IL 

Lisa Roth and Sebastian Garcia, call center supervisor and bilingual operations associate, presented the 
ComEd RRTP Summer Workshop at CNT Energy offices in the Wicker Park neighborhood of Chicago. 
There were a total of 5 attendees and all were current RRTP participants. Two of them were relatively 
new participants (within the past four months) while the remaining attendees had been on the program 
for longer. One of the attendees was a Spanish speaker and he was not sure whether he was on the 
program or not. He was interested in learning about the program and what it offered. Common 
questions revolved around municipal aggregation and Alternative Retail Electric Supplier options, smart 
meter implementation and acquisition, the bill comparison tool and the complexities of the different 
prices for RRTP (predicted, real time, 5-minute trend). The presentation went well and the attendees 
were very engaged and enthusiastic. The attendees were interested in learning more about how they 
could better take advantage of the program including the summer energy tips and AC Cycling/Load 
Guard. 

  

Park Forest 
 
Wednesday, May 22, 2013 6 p.m. - 7:30 p.m.   
Park Forest Village Hall, 350 Victory Drive, Park Forest, IL 

Sarah Gulezian presented the ComEd RRTP Summer Workshop at the Park Forest Village Hall. Prior to 
the workshop, Sarah communicated with the village manager, Thomas Mick, as well as the village 
sustainability coordinator, Sarah Coulter, to inform them of the workshop goals.  Three people attended 
the workshop, including two city staff and one current RRTP participant. The small group facilitated a 
more conversational workshop atmosphere and everyone shared their energy saving tips with the 
group.  An employee from the Park Forest Public Works Department in attendance inquired about 
ComEd's tree trimming programs for residential, commercial, and local government properties.  He was 
referred to the ComEd website for more information. The bill comparison portal and the A/C Cycling and 
Load Guard programs were the topic of most conversation.  

“I feel like I know a lot about energy efficiency but I learned a lot. The presenter was really 
knowledgeable and engaging - a good representative of the program.” -  Sarah Coulter 
 

 

 

http://www.cntenergy.org/
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Recommendations     
 
ComEd RRTP participants who attended the Summer Energy Workshops overwhelmingly found the 
experience to be useful and informative. Attendance for in-person workshops ranged from 3 to 23 
participants, overall producing lower turnout than past years. This is in part due to the restrictions on 
pre-workshop promotion to the general public because of the much smaller target marketing area. 
Additionally, participants who have been on the program for several years may feel a mastery of the tips 
and tools promoted each season through guides and newsletters.   In an effort to continue to reach 
participants in valuable and convenient ways, it is recommended that more webinars be offered in 
future years and the number of in-person workshops be reduced to areas with historically high turnout 
or within the current marketing target communites.   
 

http://www.cntenergy.org/
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Background

The Illinois Public Utilities Act requires the Illinois Commerce Commission to determine 
whether a utility's residential real-time pricing program is providing net benefits.1  In response 
to this requirement, a complete impact and net benefits evaluation of the ComEd Residential 
Real Time Pricing  (RRTP) program was completed in June of 2011.  The original study  
evaluated program results from 2007 through 2010.  

The current report is an update of the net benefits for the RRTP program in 2013, following 
the methodology of the original study.

Economic  benefits of the RRTP program were identified in two different reports in the original
evaluation effort.  The Navigant report2 quantified the basic benefits of the program:

1.  Avoided Capacity Costs
2.  Consumer Surplus (including bill savings for participants)
3.  Demand Response Induced Price Effect (DRIPE, or Market Effects) 
4.  Environmental Benefits.

The Brattle report3 presented additional hard-to-quantify benefits:

1.  Avoided Transmission and Distribution Costs
2.  Improved Customer Satisfaction
3.  Improved National Security

The current report updates all of the benefits listed above for calendar year 2013.  The total 
benefits are then compared to program costs to calculate the net benefits.  

Several differences from the original reports should be noted here.  This update focuses only 
on benefits and costs in a single year, 2013.  The original study presented similar one-year 
net benefit calculations for the historical years of 2007 through 2010, along with forecast net 
benefits over multiple years if the program participants continued in the program. This update 
does not include any forecast net benefits for the 2013 participants.

Also, the original study did an in-depth impact evaluation to estimate the load impacts of the 
program.  The in-depth impact evaluation has not been updated.  Instead, the impacts found 
per participant in the original study are assumed to continue for the 2013 participants.  This is 
a reasonable assumption since most RRTP participants during 2013 are the same customers 
who participated in the program during the original study years of 2007 through 2010. 
 

1 220 ILCS 5/16-107(b-20).
2 Navigant.  Evaluation of the Residential Real Time Pricing Program, 2007-2010.  June 20, 2011.  ICC Docket No. 11-

0546, ComEd Exhibit 3.2.
3 The Brattle Group.  The Benefits of Commonwealth Edison Company's Residential Real Time Pricing Program.  

February 21, 2012.  ICC Docket No. 11-0546, ComEd Exhibit 4.2.
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Summary of Net Benefits

The RRTP program generated over $4,000,000 in net benefits from a societal perspective in 
2013.  Table 1 shows that total benefits are over $5,600,000, and these benefits are offset by 
program costs of approximately $1,200,000 to create net benefits of $4,370,112. 
 

 2013 
TOTAL

Avoided Capacity Costs $48,875

Consumer Surplus (Bill Savings Plus) $2,601,443

Demand Response Induced Price Effect $2,660,268

Environmental Benefits $217,552

Avoided Transmission and Distribution Costs $43,466

Improved Customer Satisfaction $20,996

Improved National Security $23,494

TOTAL BENEFITS $5,616,095

Fixed Program Costs - 3rd Party Administrator $566,724

Fixed Program Costs - ComEd $159,888

Variable Program Costs - 3rd Party Administrator $138,174

Variable Program Costs - ComEd $116,150

New Enrollment Costs (Building Awareness) $265,046

TOTAL COSTS $1,245,982

NET BENEFITS $4,370,112

Table 1: Societal Benefits and Costs for the RRTP Program in 2013

A majority of the benefits come from two areas:  Consumer Surplus and DRIPE.  Consumer 
Surplus largely reflects bill savings for participants, while DRIPE shows the reduction in 
electricity prices enjoyed by all PJM customers because RRTP participants reduced demand 
on the system during high price hours.

Program costs in 2013 are primarily fixed costs for third party administration of the program.  
The second highest cost was building awareness of the program among all residential 
customers.

Klos Energy Consulting, LLC Page 3 of 10



Allocation of Net Benefits to ComEd Residential Customers

While many of the benefits of the RRTP program are shared beyond the borders of ComEd, 
the ICC ruled in Docket 06-0617 that specific attention be given to the subset of benefits that 
accrue only to ComEd residential customers.  With this in mind, Table 2 shows how benefits 
and costs can be allocated across different populations of energy consumers.  The four 
categories of energy consumers presented in the table are:

1.  RRTP Participants 
2.  ComEd Residential Customers that are not participants in RRTP
3.  Other ComEd Customers (all non-residential ComEd customers)
4.  PJM Customers (excluding ComEd)
 
The groups are treated as mutually exclusive for reporting purposes.

 ComEd
Residential

RRTP 
Participants

ComEd
Residential

Non-
Participants

ComEd 
Non-

residential
Customers

PJM 
(excluding
ComEd)

Share of Total PJM Sales 0.01% 3.50% 9.27% 87.22%

Category:

Avoided Capacity Costs $48,875 $0 $0 $0

Consumer Surplus $2,601,443 $0 $0 $0

DRIPE $385 $93,098 $246,674 $2,320,112

Environmental Benefits $31 $7,613 $20,172 $189,734

Avoided T&D Costs $119 $43,347 $0 $0

Improved Cust Satisfaction $57 $20,939 $0 $0

Improved National Security $3 $822 $2,179 $20,490

TOTAL BENEFITS $2,650,914 $165,820 $269,025 $2,530,336

Fixed - 3rd Party Admin $387,960 $178,764 $0 $0

Fixed - ComEd $9,879 $150,009 $0 $0

Variable - 3rd Party Admin $117,250 $20,924 $0 $0

Variable - ComEd $104,535 $11,615 $0 $0

Building Awareness $0 $265,046 $0 $0

TOTAL COSTS $619,624 $626,358 $0 $0

NET BENEFITS $2,031,289 -$460,385 $268,970 $2,529,818

Table 2: Allocation of RRTP Benefits and Costs for 2013
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Avoided Capacity Costs and Consumer Surplus benefits accrue directly to RRTP participants.
This is because RRTP participants pay both an energy charge and a demand charge for the 
electricity they consume.  

Avoided Transmission and Distribution Cost benefits are allocated to all ComEd Residential 
customers, spread proportionately based on GWH sales to RRTP participants and non-
participants.  The same is true for Improved Customer Satisfaction benefits.  These 
allocations are based on two assumptions.  First, reduced T&D costs will occur primarily on 
residential feeders.  Second, customer satisfaction increases the most within the residential 
class when RRTP is an option.  

The remaining categories of benefits, DRIPE, Environmental and Improved National Security, 
are largely societal benefits.  As such, they are allocated across all four customer groups 
based on each group's relative use of electricity in 2013.

Looking on the cost side, RRTP program costs are allocated roughly 50/50 between the two 
groups who pay for the program, RRTP participants and ComEd Residential non-participants. 
The cost allocations were prepared by ComEd and Elevate Energy based on their review of 
program expenses. 

All of the RRTP program benefits and costs presented in the previous summary are from an 
economic point of view and should be considered the best indicator of net benefits for each 
customer group.  A separate rate-making process considers how much each customer group 
should pay to support an on-going offering of a real-time pricing program for residential 
customers.

Rider RCA Charges collect the money necessary to run the RRTP program.  In 2013, Rider 
RCA Charges were 43 cents per month for customers who participated in the RRTP program. 
Other residential customers paid 4 cents per month to keep the rate option available.  Total 
revenues collected under these two charges are shown in Table 3.

RRTP Participants ComEd Residential
Non-Participants

2013 Revenues Collected (Rider RCA Charges) $49,113 $1,663,850

Table 3: 2013 Revenues Collected for the RRTP Program

The rest of this report will document how values were updated in 2013 for each category of 
benefits and costs.
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Update Program Benefits

Avoided Capacity Costs.  In the original study, an in-depth impact evaluation was conducted
which found that RRTP participants reduced their summer peak usage by 0.51 kW per 
customer in response to high peak prices.  This reduction in capacity was converted to a 
monetary value based on results of PJM's Reliability Pricing Model (RPM) Base Residual 
Auction (BRA).  

Looking at PJM Delivery Year 2013/14, the BRA auction price was $10.12 per kW-year for the
summer of 2013.4   The PJM peak occurred on July 18, and there were 9,466 RRTP 
participants in July of 2013.  This contributes to an estimated benefit of $48,875 for the RRTP 
program due to Avoided Capacity Costs in 2013.

9,466 participants   x   -0.51 kW   x   $10.12 per kW-year   =   $48,875

Consumer Surplus.  Consumer surplus has two primary components:  the reduction in 
energy charges for RRTP participants and their savings from conservation.  

Elevate Energy estimated the bill savings due to a reduction in energy charges for RRTP 
participants in 2013 to be $2,283,855.  This is based on re-billing the actual consumption of 
RRTP participants with the fixed rate energy charge, and comparing the amount to their 
actual energy charge based on RRTP rates.

In addition to this savings, the original evaluation found that RRTP participants reduced their 
usage by 504 kWh per year on average after joining the program.  This reduction in usage 
comes from their awareness of the true price of electricity each hour and their unwillingness 
to pay higher prices at peak times.  For this update, it is assumed that the same level of 
conservation has continued in 2013.  The reduced usage is another bill savings for RRTP 
participants, valued at the standard rate supply charge of 6.66 cents per kWh.

There were 9,466 participants in the RRTP program in 2013, based on an average of the 
monthly bill counts.  Note that it is only coincidental that the annual average number of 
participants is exactly the same as the number of billed participants during July (peak time).

$2,283,855   +   ( 9,466 participants   x   503.75 kWh/cust   x  $0.0666)   =   $2,601,443

DRIPE.  The estimated DRIPE value in the original report was based on detailed modeling of 
how RRTP participants changed their usage each hour in response to price, and how a 
change in demand each hour affected PJM prices and ComEd congestion prices and losses. 
In some hours,  RRTP load reductions created reduced prices for everyone.  In other hours, 
their increased use increased prices for everyone.  These effects offset each other.  On the 
whole, the price reductions had greater value than the price increases, causing an overall 
benefit of price reductions across the year.

4 PJM report DOCS #726864
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The scope of this report for 2013 does not cover an update of the hourly load impact model, 
or the detailed hourly price change model.  However, it is possible to look at PJM energy 
supply curves in 2013 to determine which historical year had price patterns most similar to 
2013.  The DRIPE value per RRTP participant for the most similar historical year can then be 
used to get a good estimate of the overall DRIPE benefit for 2013.

The specific methodology used to estimate the energy supply (marginal cost) curve was 
described in detail on pages 72-76 of the Navigant report.  The model is specified in Equation 
14 and requires data on PJM prices and PJM sales each hour.  This data was downloaded 
from the PJM Web site for 2011 through 2013, and the model was re-run for both the summer 
and the winter season in each of these new years.  The results can be compared to the 
previous results for 2007 through 2010.  Results from the summer comparison shown in
Illustration 1.  
  

The illustration shows that in 2013 energy prices were very low even as summer loads were 
very high.  The 2013 summer energy supply curve is about half way between the energy 
supply curves for 2009 and 2010.  Note that the 2011 and 2013 supply curves are so similar 
that they nearly overlay each other.

The winter energy supply curves show a slightly different picture of prices.  Illustration 2 
shows that 2013 winter prices were actually lower than 2009 prices.  In fact, winter prices 
have gone down in most years since 2009.  
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Illustration 1: Comparison of PJM Energy Supply Curves for Summer, 2007 through 2013
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Given these two views of the PJM energy supply curve in 2013, one for summer and one for 
winter, it looks like the best match to historical data across both would be to use the 2009 
DRIPE value as the best approximation of the 2013 DRIPE value.

The 2009 DRIPE value needs to be adjusted both for change in the the number of RRTP 
participants and the change in total PJM sales between the years of 2009 and 2013.  The 
number of RRTP participants determines how much load was reduced.  The PJM sales tell us
the total size of the market that benefited from the price reductions related to the load 
reductions.  Looking back at the 2009 data, the DRIPE value was $242.29 per RRTP 
participant.  PJM sales in 2013 were 16% greater than PJM sales in 2009.  This results in a 
total DRIPE benefit of $2,660,268.

9,466 participants   x   $242.29   x   (PJM Sales in 2013 / PJM Sales in 2009)  =  $2,660,268

Environmental Benefits.  Environmental benefits come from two different program impacts:  
conservation (reduced usage) and load shifting.  Each of these impacts reduce emissions, 
like CO2, SO2 and NOx.  

This update assumes that the amount of conservation and load shifting per participant is the 
same in 2013 as it was in the original impact study.  However, since the time of the original 
study there have been changes in fuel mix and improvements in data available on associated 
emission factors and their monetary valuation.5

5 A full discussion of all of these changes can be found in "Environmental Benefits of Real-Time Pricing Programs", 
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Illustration 2: Comparison of PJM Energy Supply Curves for Winter, 2007 through 2013
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The total updated value for environmental benefits from RRTP in 2013 is $217,552, which 
comes from the combination of $189,063 for conservation benefits and $28,489 for load 
shifting benefits, as shown in Table 4.

From Conservation From Load Shifting

Original Updated Original Updated

Participants 11,000 9,466 11,000 9,466

Annual Conservation 
Savings (MWH)

4,785 4,769 NA  NA

Reduction in Within-day 
Load Variance

NA NA 12% 12%

CO2 Benefits $25,121 $107,520 $4,620 $4,370

SO2 and NOx Benefits $129,195 $81,543 $25,500 $24,119

ENVIRONMENTAL 
BENEFITS 

$154,316 $189,063 $30,120 $28,489

Table 4: Summary of Changes in Environmental Benefits of RRTP

Looking at conservation, there is a large increase in CO2 benefits and a smaller decrease in 
SO2 and NOx benefits that goes beyond the small change seen in the total number of 
participants in the program.

Annual CO2 benefits increase for two main reasons.  First, coal and natural gas have 
replaced some nuclear generation over the last three years and they have greater CO2 
emissions.  Second, CO2 emission estimates are now based on the CO2-equivalent measure
used in the Department of Energy's eGRID database.  CO2-equivalent includes emissions 
factors for methane (CH4) and nitrous oxide (N2O) as well as carbon dioxide (CO2).  While 
their contribution is minor based on weight compared to CO2 emissions, one pound of 
methane has 25 times the Global Warming Potential of one pound of CO2, and one pound of 
nitrous oxide has 298 times as much.6 

SO2 and NOx benefits have decreased because coal generation has become cleaner and 
natural gas use has increased its share of the fuel mix.

Looking at load shifting, the new estimate of environmental benefits for 2013 changes very 
little from the original estimates.

Avoided Transmission and Distribution Costs.   In the original Brattle report, avoided 
transmission and distribution costs were valued at $9 per kW-year.  This factor is applied to 

prepared by Klos Energy Consulting for Elevate Energy on December 18, 2013.
6 U.S. Environmental Protection Agency, "The Emissions and Generation Resource Integrated Database for 2012 

(eGRID2012) Technical Support Document", April 2012, p. 11.

Klos Energy Consulting, LLC Page 9 of 10



the actual number of RRTP participants in July 2013 to get the updated value.

9,466 participants   x   -0.51 kW   x   $9 per kW-year   =   $43,466

Improved Customer Satisfaction.   In the original Brattle report, the monetary value of 
improved customer satisfaction was estimated on a net present value basis over a fifteen-
year program life with the assumption of 50,000 RRTP participants.  For the update, the net 
present value was changed to an annualized benefit, and then proportionately reduced to the 
number of actual participants in 2013.

( 9,466  /  50,000 participants )  x   $110,903   =   $20,996

Improved National Security.   In the original Brattle report, the monetary value of improved 
national security was estimated on a net present value basis over a fifteen-year program life 
with the assumption of 50,000 RRTP participants.  For the update, the net present value was 
changed to an annualized benefit, and then proportionately reduced to the number of actual 
participants in 2013.

( 9,466  /  50,000 participants )  x   $124,098   =   $23,494

Update Program Costs

Fixed Costs - Third Party Administrator.  This category covers the fixed costs related to 
participant outreach, call center functions, and sub-contractors.  In addition, 100% of the costs
related to information systems to manage information transfer with ComEd, reports, 
evaluations, and conferences are included in this category.

Fixed Costs - ComEd.  This category covers the RRTP share of bill inserts, Load Guard 
support and maintenance, and management.

Variable Costs - Third Party Administrator.  The variable costs related to the functions of 
participant outreach, call center operations, and sub-contractors are included in this category.

Variable Costs - ComEd.  Costs for installation of new meters for participants are in this 
category.

Building Awareness.  These costs cover work done to help all ComEd residential customers 
become aware of their option to participate in the RRTP program.
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Executive Summary

Overview

Environmental benefits were quantified for two real-time pricing (RTP) programs, Power 
Smart Pricing (PSP) from Ameren Illinois Utilities and Residential Real-Time Pricing (RRTP) 
from Commonwealth Edison, as part of a comprehensive net benefits analysis completed in 
2011 and filed with the Illinois Commerce Commission.

This report is an updated analysis of the environmental benefits of RTP which takes new 
industry developments into consideration. The analysis looks at RTP in general, and also 
gives specific attention to the two Illinois RTP programs.

The analysis is done in three phases.  Phase 1 updates the traditional view of environmental 
benefits that was presented in the original study.  In Phase 2, the traditional view is expanded 
to include additional environmental benefits of RTP based on new developments in the field of
valuation.  The final phase, Phase 3, takes a look at how the environmental benefits of RTP 
may be changing in the future in general, and in relation to electric vehicles and electric 
spaceheating. 

Update on Traditional Environmental Benefits of RTP Conservation Impacts

Since 2010, we have seen an increase in CO2 benefits and a decrease in SO2 and NOx 
benefits related to the conservation savings from the ComEd RRTP program.  CO2 benefits 
increased because coal has become a larger share of the fuel mix over the last three years, 
and because the monetized value of reductions in CO2 has increased.  SO2 and NOx 
benefits decreased because natural gas has become a greater share of the overall fuel mix 
and it contributes much less to SO2 and NOx emissions.

There were no overall conservation savings found for the Ameren-Illinois PSP program in the 
original evaluation.  Since we have not attempted to measure any changes in the 
conservation savings, there are still no environmental benefits related to conservation for 
PSP.

Update on Traditional Environmental Benefits of RTP Load-shifting Impacts

Data available from the PJM Regional Transmission Organization (RTO) on their hourly 
marginal fuel mix offers valuable information on the environmental benefits of load-shifting 
from RTP programs on summer peak days.  It shows that in the case of PJM, peak day load-
shifting does reduce emissions.  As shown in Illustration 1, more oil is used during onpeak 
hours, so there is an environmental benefit from shifting to offpeak use.
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However, this finding only relates to load-shifting done during the handful of hottest days each
summer.  While confirmatory that there are environmental benefits from load-shifting on peak 
days, the methodology has not yet been developed to quantify the environmental benefits 
from all load-shifting done throughout the entire year.  

The MISO RTO does not provide hourly marginal fuel mix data, so a similar analysis cannot 
be done for PSP.

Marketing RTP as 'Green' under the U.S. FTC Green Guidelines

RRTP could be marketed as 'green' following the FTC Green Guidelines using a message 
similar to this: 

"Previous participants in the RRTP program have reduced their energy use by 500 kWh per 
year.  This keeps 1,006 lbs. of carbon-equivalent greenhouse gases out of the environment 
annually."

Since Ameren did not have any overall conservation savings, they would not be able to 
market the PSP program as 'green' in this way.
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Illustration 1: Marginal Fuel Mix for PJM Peak Summer Days 2011-2013
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The carbon offsets from RTP load-shifting are much smaller in magnitude and more 
uncertain. At the current time, the 'appropriate accounting methods' for measuring reliable 
emission reductions from load-shifting are still being developed.  We would not recommend 
trying to make a 'green' claim regarding reduced greenhouse gases from load-shifting for 
either program at this time.  However, as evaluation methods improve with time, it may be 
possible to add this claim in the future.

Although load-shifting doesn't create quantifiable greenhouse gas savings yet, it does reduce 
the need for building new peaking capacity.  An appropriate 'green' marketing message would
be like this:

"Participation in RTP is 'green' because it reduces the wasteful use of electric energy during 
high price time periods like hot summer afternoons.  When we use less during these peak 
times, there is less need to build more electric generating plants.  When 20,000 customers 
participate in RTP, one less 10 MW peaking plant is needed."

Marketing RTP as an Alternative to Renewable Energy

Over the last several years, the development of the Renewable Energy Certificate (REC)  
market and the on-line Power Scorecard have made great advances in giving consumers 
information on the environmental benefits of renewable energy.  It seems that RTP, and all 
other energy efficiency and dynamic pricing offerings, should have their environmental 
benefits valued and presented to consumers in similar ways.  

If a consumer is using the Green Power Locator to find and buy RECs, or using the Power 
Scorecard to make the best environmental choice about their electric supply, wouldn't it make 
sense for them to see their other options valued in the same way? For example, the RTP 
option could be scored against other supply options in the Power Scorecard.  The total 
environmental benefits for RTP would be less, but the cost would also be less.  It may be a 
preferred option for some customers who want to be 'green' but don't want to pay extra for the
privilege.  In fact, participating in an RTP program could create environmental benefits and 
save customers money at the same time, which is something that renewable energy can't 
offer yet.

Future Trends in the Environmental Benefits of RTP

There are several reasons why the benefits that come from the emission reduction impacts of 
RTP will decline over time:

1)  As the fuel mix becomes cleaner, the emission reductions from RTP decline

2)  The largest emission reductions from RTP come from conservation, not load-shifting, but 
conservation impacts are only a side effict of RTP rates.  They do not always occur.

3)  Although load-shifting is the primary impact of RTP rates, the difference between the 

Klos Energy Consulting, LLC Page 4 of 35



marginal fuel mix on-peak and off-peak does not always create emission reductions.  
Sometimes the load-shifting can increase emissions.

In future net benefits studies of RTP, it will still be easiest to quantify the environmental 
benefits that come from emission reductions.  However, when marketing RTP rates, it is 
recommended that environmental benefit claims focus on the reduced need for building 
peaking capacity.  Reduced emissions are a weak environmental benefit of RTP given the 
number of variables involved that can easily change it from a benefit to a cost in a given 
situation.  Reduced need for building peaking capacity is a strong environmental benefit of 
RTP in all situations.

RTP and Electric Vehicles

RTP is an enabler for the environmental benefits of electric vehicles.  The increased use of 
electric vehicles would reduce total energy consumption, use of resources, greenhouse 
gases, and ozone pollution.  The availability of RTP, particularly with unbundled capacity 
charges, would create extra fuel cost savings for customers and help promote the affordability
of electric vehicles.  In addition, RTP rates would encourage customers to charge their 
vehicles during the most optimal offpeak hours, improving the overall system load factor and 
the efficiency of the electric grid.

RTP and Electric Spaceheating

Given the current electric grid fuel mix and the trend toward more natural gas, switching 
residential propane users to electric spaceheating would not increase environmental benefits.

An exception to this would be the case where most of the electricity was coming from 
renewable sources.  Electricity generated by renewables would have more environmental 
benefits than propane.  For those who truly want to reduce the environmental impacts of their 
spaceheating fuel choice, the best option would be the purchase of RECs with an RTP rate.  
Since the current market for RECs is approximately 1 cent per kWh and the cost of electric 
spaceheating is approximately 2 cents per kWh less on RTP than on a standard electric rate, 
a customer could choose electric space-heating with RTP and RECs and still save money 
compared to electric spaceheating on the standard rate.  This combination, RECs and RTP, 
would offer a spaceheating option with true reductions in all of the emissions we are 
concerned about (greenhouse gases, acid rain, and particulates).  In addition, the other 
environmental concerns related to the production, transportation and security of fossil fuels 
would be diminished.
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Background

Environmental benefits were quantified for two real-time pricing (RTP) programs, Power 
Smart Pricing (PSP) from Ameren Illinois Utilities and Residential Real-Time Pricing (RRTP) 
from Commonwealth Edison, as part of a comprehensive benefit-cost analysis completed in 
2011 and filed with the Illinois Commerce Commission.1 

The environmental benefits in those studies were quantified using the traditional view that 
reduced electricity use reduces air pollutants (SO2 and NOx) and greenhouse gases related 
to climate change (CO2).

Changes in electricity use that came from the RTP programs were estimated for both 
conservation (overall reduction in use) and load-shifting (moving electric use from on-peak to 
off-peak times).  The environmental benefits were then monetized using standard industry 
values for reductions in SO2 and NOx and CO2.  

Overall, the traditional view quantified environmental benefits at $6 per year per participant for
PSP and at $18 per year per participant for RRTP.  Part of the difference in these values 
comes from the different load-shifting impacts found in each program, and part comes from 
the fact that conservation impacts were found in the RRTP program but not in the PSP 
program.

Since the completion of those studies, the industry has continued developing methods for  
understanding and communicating the value of environmental benefits.  Two of these 
developments the Federal Trade Commission's Green Guides and Renewable Energy 
Certificates (RECs).

The Federal Trade Commission has issued guidelines on the use of environmental marketing 
claims, called the Green Guides.  They discourage use of broad claims of 'green', and instead
advocate the development and marketing of the specific environmental benefits related to 
individual products.

The U.S. Department of Energy has defined RECs as the property rights related to the 
environmental, social and other nonpower qualities of renewable electric generation.  While 
real-time pricing is not generally considered a renewable energy source, it does offer some of 
the same benefits that are quantified in the RECs.

1  Ameren Illinois Utilities Power Smart Pricing Evaluation 2008-2010.  Navigant, 2011.  Filed in  Illinois Commerce 
Commission Case 06-0693.  http://www.icc.illinois.gov/downloads/public/edocket/292827.pdf   
http://www.icc.illinois.gov/downloads/public/edocket/292828   
h  ttp://www.icc.illinois.gov/downloads/public/edocket/292829.pdf
for “Part 1”, “Part 2” and “Part 3”

Commonwealth Edison Residential Real Time Pricing Evaluation 2007-2010.  Navigant.  2011b.  Filed in Illinois 
Commerce Commission Case 06-0617.  http://www.icc.illinois.gov/downloads/public/edocket/296671.pdf    
h  ttp://www.icc.illinois.gov/downloads/public/edocket/296673.pdf    for “Part 1” and “Part 2” 
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This report is an updated analysis of the environmental benefits of RTP which takes these 
new industry developments into consideration. The analysis looks at RTP in general, and also
gives specific attention to the two Illinois RTP programs.

The analysis is done in three phases.  Phase 1 updates the traditional view of environmental 
benefits that was presented in the original study.  In Phase 2, the traditional view is expanded 
to include additional environmental benefits of RTP based on new developments in the field of
valuation.  The final phase, Phase 3, takes a look at how the environmental benefits of RTP 
may be changing in the future in general, and in relation to electric vehicles and electric 
spaceheating. 

Phase 1:  Update Traditional View of Environmental Benefits

Traditionally, reductions in the  air pollutants that contribute to acid rain (SO2 and NOx) , and 
the greenhouse gas that contributes to climate change (CO2) have been considered to be the
major environmental benefits of reduced or shifted electricity consumption.  

In the original RTP evaluations which focused on the years 2008 through 2010, it was found 
that there were $62,000 per year of environmental benefits for the Ameren-Illinois PSP  
program and $185,000 per year for the ComEd RRTP program from these sources.  Each 
program had approximately 10,000 participants, so the environmental benefits were close to 
$6 per participant for PSP and $18 per participant for RRTP.  The difference between these 
values is due to the large conservation effect found for RRTP and the absence of a 
conservation effect for PSP.  

These results will now be updated for the 2011-2013 period.  The update will be done in two 
parts.  First the environmental benefits of the conservation savings will be updated, followed 
by an update of the load-shifting benefits.  

Updated Environmental Benefits of Conservation Savings from RTP  

We will start with the estimation of environmental benefits from conservation since that 
methodology is more straight-forward and typical than what is needed for estimation of 
environmental benefits from load-shifting.  The basic components are an estimation of how 
much energy was saved by the program (kWh), what the emissions factors are related to 
those savings, and then what the monetary value is for the health and environmental benefits 
related to the reduction in emissions that comes from the program.

Reduced Energy Use.  Looking at energy saved by the RTP programs, in the original studies
it was found that there was a 4% energy savings in the ComEd RRTP program, but no overall
energy savings in the Ameren-Illinois PSP program.  Although the PSP program 
demonstrated some summer savings, the greater use of electric spaceheating in the winter 
months in that service territory  offset the summer savings.
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In this update, we do not have access to the new pre-participation or control group data that 
would be needed to re-estimate conservation savings for each of these two programs during 
the 2011-2013 time period.  Since the conservation savings rate cannot be re-estimated, we 
assume that conservation savings have continued at their previously estimated rate.  This 
translates into a continuation of 4% savings for ComEd RRTP and 0% savings for Ameren-
Illinois 

Emissions Factors.  The next step is to update the emission factors.  The emission factors 
are based on the fuel mix that was used to generate the electric supply during this period.  
We only need emissions factors for ComEd RRTP since there were no conservation savings 
from Ameren-Illinois PSP.  The emissions factors in the original study for ComEd RRTP came 
from their Environmental Disclosure Statement for the twelve months ending in March 2010.  
We will now take a look at their new Environmental Disclosure Statement for the twelve 
months ending June 2013 to see if there have been any significant changes.

12 months 
ending March 2010

12 months 
ending June 2013

SO2 (lbs per MWH) 3.60 2.28

NOx (lbs per MWH) 1.13 0.98

CO2 (lbs per MWH) 750 1,113

Table 1: Change in Emissions Values from the ComEd Environmental Disclosure Statements

It can be seen in Table 1 that SO2 and NOx emissions have gone down since March of 2010, 
while the CO2 emissions have increased.  The increase in CO2 emissions can be explained 
by the increase in coal generation after 2010, as shown in Illustration 2.2  It is readily apparent
that there was a significant reduction in nuclear generation after 2010, and coal and natural 
gas generation were used in its place.  For the purposes of this update, the important finding 
from this chart is that the fuel mix, and consequently the emissions factors, have changed 
since 2010.  It would make sense to update the emission factors used in the study. 

2 Sources:  ComEd Environmental Disclosure Information released in 2010, 2011, 2012 and 2013. Note that the 
information shown here is for the twelve months ending June 30 in each of the stated years.  This was done so the 2013 
data could be included in the series.  
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In October of 2013, CNT Energy released a new Carbon Reporting Protocol3 that 
recommends using emission factors from the Department of Energy's eGRID database for 
reporting CO2 reductions from all energy efficiency programs that they work on. There are 
two  enhancements for estimating emission reductions included in the eGRID database that 
make it advantageous to use in this analysis in place of the ComEd Environmental Disclosure
Statements relied on in the past.

First, the eGRID data supplies emissions factors for methane (CH4) and nitrous oxide (N2O) 
as well as carbon dioxide (CO2).  Methane and nitrous oxide are also emitted by electric 
power plants and are considered greenhouse gases (GHG).  While their contribution is minor 
based on weight compared to CO2 emissions, one pound of methane has 25 times the Global
Warming Potential of one pound of CO2, and one pound of nitrous oxide has 298 times as 
much.4  Combining and weighting these three emissions by their Global Warming Potential 
creates an overall CO2 equivalent number (CO2e) which is a better representation of GHG 
reductions than the simple use of CO2 only.

Second, eGRID calculates non-baseload emission rates as well as total emission rates.  Total
emission rates are total emissions over total electric generation, usually expressed as pounds
per MWH.  They represent the average emissions across all generation.  However, in the 
case of estimating emission reductions related to energy efficiency programs we are looking 
at small reductions at the margins.  Baseload generating plants have different emission 

3 CNT Energy, "Calculating Carbon Equivalency of Energy Savings",  October 2013, updated to v1.1 on November 6, 
2013

4 U.S. Environmental Protection Agency, "The Emissions and Generation Resource Integrated Database for 2012 
(eGRID2012) Technical Support Document", April 2012, p. 11.
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Illustration 2: Changing Fuel Mix for ComEd Electric Generation 2010 to 2013
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characteristics than load-matching generating plants.  It makes more sense to estimate the  
emission reductions of energy efficiency programs by looking at the load-matching 
generators.  This is akin to estimating a marginal emissions rate.  eGRID approximates this 
non-baseload emission rate with the following methodology:

"First, all generation from resources that do not combust fuel is removed from each plant. Plants with 100% 
hydro, nuclear, wind, solar, and/or geothermal generation are removed from the non-baseload calculation. 
For any plants that have partial generation from the combustion of fuel, the emissions from the plant are 
retained and the generation from resources that do not combust fuel is subtracted out for this calculation, and
the plant’s output emission rate is recalculated. Next, a capacity factor relationship is used to determine the 
percent of the plant’s generation and emissions to be considered non-baseload generation. All generation at 
plants with low capacity factors (greater than 0.0 and less than 0.2) would be considered non-baseload. No 
generation at plants with high capacity factors (0.8 and greater) would be considered non-baseload 
generation.  No generation at plants with negative generation from combustion sources would be considered 
non-baseload generation. A linear relationship would determine the percent generation that is non-baseload 
at plants with capacity factors between these 0.2 and 0.8. The non-baseload generation of each plant is 
multiplied by the plant’s output emission rate, to determine the non-baseload emissions. Finally, the total 
nonbaseload generation and the total non-baseload emissions are summed up at each level of aggregation 
(state, PCA, eGRID subregion, NERC region, and U.S. Total) and are used to calculate the non-baseload 
output emission rates."5

These two enhancements, the addition of the greenhouse gases methane and nitrous oxide, 
as well as the estimation of non-baseload emission factors, are good reasons to use the 
eGrid database instead of ComEd's Environmental Disclosure Statements for re-estimating 
emissions in this update.  

However, there are two advantages of using the ComEd Environmental Disclosure 
Statements that will be lost.  First, the eGRID emissions data is only available by region.  
ComEd is only part of the RFC West region.  The RFC West has more coal generation and 
less nuclear generation than ComEd itself.  Since much of this coal and nuclear generation is 
likely to be baseload, it is expected that the impact of the difference is mitigated if we use the 
non-baseload emission factors from eGRID.

Second, the eGRID data is based on 2009 generation and emissions data while the ComEd 
Environmental Disclosure Statements are more up-to-date.  In this case, the good news is 
that the fuel mix for the 2009 RFC West region matches ComEd's current fuel mix better than 
it matches ComEd's 2010 fuel mix.  

Given all of these considerations, it is recommended that the CO2-equivalent non-baseload 
emission factors from CNT Energy's Carbon Reporting Protocol be used to update the 
emission reductions from the conservation savings in the RRTP program for 2011 to 2013.  It 
should be noted that this may be a slight over-estimate of emission reductions because 
ComEd's fuel mix has less coal than the RFC West region.  We do not know for sure if it is an 
over-estimate or not because we do not have access to the detailed data that would be 
needed to create a CO2-equivalent non-baseload emission factor for ComEd specifically.  To 
compensate for this possible over-estimate, we are declining to add any adjustment for loss 
factor.  

5 Ibid, p. 18-19.
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The reported energy savings in this update does not include a losses factor which is normally 
included in emission reduction estimates for many energy efficiency programs.  This generally
would add five to eight percent to the estimated emissions reduction.

Based on the previous discussion, the emission factors shown in Table 2 will be used in this 
update.

Original
Evaluation Study

Updated
Evaluation Study

SO2 (lbs per MWH) 3.60 2.28

NOx (lbs per MWH) 1.13 0.98

CO2 (lbs per MWH) 750

CO2-equivalent 
non-baseload 
(lbs per MWH)

2,012

Table 2: Comparison of Emission Factors Used for Benefits Estimation

Applying these factors to the total annual energy savings, the annual emission reductions for 
the RRTP program during 2011-2013 are estimated as 5,030 tons of CO2,  5.7 tons of SO2, 
and 2.5 tons of NOx per year.

Monetary Value of Emission Reductions.  After estimating emission reductions related to 
conservation from the RRTP program, the next step is to determine the monetary value of the 
emission reductions.  The monetary value is difficult to quantify because it is based on many 
social benefits that are external to the electric power production system.  Due to the difficulty, 
there are a wide range of estimates to choose from.  

First we will consider the appropriate valuation for CO2 reductions.  In the original RTP 
evaluations, a value of $14 per ton of CO2 was used based on the median estimate across a 
number of studies done before 2004.6  To update this value, we will look at the values 
currently used by the U.S. Department of Energy (DOE) to monetize emission reduction 
benefits in their development of a wide range of efficiency standards.7  

The DOE methodology was developed by an interagency task force in response to Executive 
Order 12866 which directed agencies to develop a "reasoned determination" of benefits.  In 
the case of CO2 reduction, the social benefits were considered to be increased net 
agricultural productivity, improved human health, reduced property damages from decreased 

6 Tol, R.S.J. 2004.  "The Marginal Damage Costs of Carbon Dioxide Emissions:  An Assessment of the Uncertainties".  
Energy Policy 33: 2064-2074.

7 Monetization of emission reduction benefits is addressed by the U.S. Department of Energy in Chapter 16 of the 
Technical Support Document for each new efficiency standard that is developed.  A recent example can be found at 
http://www1.eere.energy.gov/buildings/appliance_standards/pdfs/ff_prelim_ch_16_emissions_monetization_2012_06_2
1.pdf, July 2012.
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flood risks, and increased value of ecosystem services.  The result was a range of monetized 
values that they use in a series of sensitivity studies.  To keep in line with the scope of this 
update, we will adopt their mid-range estimate of the social cost of CO2, which is an average 
of  $22.41 per ton across our study years of 2011 through 2013.8

Turning our attention to the value of reduced SO2 and NOx emissions, the DOE methodology 
does not address SO2 at all, and they look at a very wide range of values for NOx.  They refer
to the Clean Air Interstate Rule (CAIR) as already addressing the SO2 and NOx issue in 27 
states.9  This is similar to the position taken by the Electric Power Research Institute (EPRI) 
when they say 

"The environmental costs of sulfur dioxide (SO2) and nitrogen oxide (NOx) are included in the calculations of 
avoided costs of generation implicitly because generator owners pay penalties for excessive emission and 
explicitly because they can purchase rights to increase emission above their allowance and must add that as 
cost to the price they charge."10

While this is true, and by all accounts there have been significant reductions in SO2 and NOx 
emissions in the U.S. since Title IV of the 1990 Clean Air Act was implemented, the achieved 
reductions only address goals that were arbitrarily set.  It seems more appropriate to consider
that there are additional benefits to be gained by continuing to reduce SO2 and NOx 
emissions.  This view is advocated by Chestnut and Mills when they state:

"Research since 1990 also suggests that environmental problems associated with acid deposition and 
nitrogen deposition are more challenging to resolve than originally thought and will require larger reductions 
in emissions to reverse.  The greater than expected benefits to human health, the greater vulnerability of 
natural resources and ecosystems, and the lower than expected costs all point to the conclusion that further 
reductions in SO2 and NOx emissions from power plants beyond those currently required by Title IV are 
warranted."11 

As part of their work, Chestnut and Mills monetized the value of reduced emissions of SO2 
and NOx.  The monetized benefits came primarily from improvements in human health, with 
smaller quantified benefits coming from some specific studies on improved visibility at 
national parks, and environmental improvements at fresh-water lakes, coastal estuaries and 
forests.  Since these environmental benefits are difficult to quantify, their monetized value is 
considered to be a low estimate of the true benefits.

The combination of benefits they were able to quantify adds up to $15,000 for a combined 
reduction of 1 ton of SO2 and 0.3 tons of NOx.  This is the monetized value for SO2 and NOx 
reductions that was used in the original evaluation.  Given our assumption that benefits from 
SO2 and NOx reductions continue beyond what has already been achieved, and that this is a 
low-side estimate of value given the difficulty of quantifying all of the environmental benefits, it
is recommended that this value continue to be used in the new update.

8 The DOE values are in 2007 dollars per metric ton and they are reported for 2010 and 2015.  Our value is an average of 
the interpolated values for the years 2011 through 2013, adjusted to current dollars for each year and per ton. 

9 More information on CAIR can be found at http://www.epa.gov/CAIR/
10 EPRI, "Characterizing and Quantifying the Societal Benefits Attributable to Smart Metering Investments", Report 

1017006, July 2008, p. 9-1.
11 Chestnut, L.G. and D.M. Mills, 2005. "A Fresh Look at the Benefits and Costs of the US Acid Rain Program". Journal 

of Environmental Management 77: 252-266.
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It could be argued that the monetized value from this study should be updated for inflation, 
particularly since it is largely based on health care costs which have increased at rates above 
inflation since 2005 when this study was done.  However, given the overall uncertainty in the 
estimated value given its hard-to-quantify nature, it seems to be an unnecessary refinement 
for the scope of this study.

The recommended monetized values for emission reductions are summarized below in Table 
3.

Original 
Evaluation Study

Updated 
Evaluation Study

SO2 $15,000 for a 
combined reduction 

of 1 ton of SO2 
and 0.3 tons of NOx

No change 
 NOx

CO2 $14 per ton $22 per ton

Table 3: Recommended Estimates of Environmental Benefits of Reductions in SO2, NOx and CO2

The value used for SO2 and NOx reductions in the original evaluation study, $15,000 for a 
combined reduction of 1 ton of SO2 and 0.3 tons of NOx, should continue to be used in this 
environmental benefits update.  Looking at CO2, the monetized value of $14 per ton used in 
the original study should be updated to $22 per ton to be consistent with the mid-range values
currently used by the Department of Energy in their benefit and cost assessments of new 
electric efficiency standards.

 Summary of Environmental Benefits of Conservation Savings from RTP.  The results 
are below in Table 4.  

Ameren-Illinois PSP ComEd  RRTP

Original Updated Original Updated

Participants 10,000 12,000 11,000 10,000

Annual Conservation 
Savings (MWH)

0 0 4,785 5,000

CO2 Benefits $0 $0 $25,121 $112,738

SO2 and NOx Benefits $0 $0 $129,195 $85,500

ENVIRONMENTAL 
BENEFITS FROM 
CONSERVATION

$0 $0 $154,316 $198,238

Table 4: Summary of Environmental Benefits for Conservation Savings from RTP
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What we see is an increase in CO2 benefits and a decrease in SO2 and NOx benefits for the 
RRTP conservation savings in the ComEd area that goes beyond the small change seen in 
the total magnitude of conservation savaings.

Annual CO2 benefits grow from $25,000 per year to $113,000 per year.  They increase mainly
because coal and natural gas have replaced some nuclear generation over the last three 
years.  During the same time period, the monetized value of reductions in CO2 has  
increased. The combined effect of more fossil fuels and higher monetary value of reductions 
creates the increase in environmental benefits from CO2 reductions for the program. 

Looking at SO2 and NOx, benefits have decreased because coal generation has become 
cleaner and natural gas use has increased its share of the fuel mix.
  

Updated Environmental Benefits of Load-shifting Savings from RTP  

Now that we have updated the environmental benefits for the conservation savings from the 
Illinois RTP programs, we will move on to update the load-shifting benefits.  The greatest 
benefit of an RTP rate is that it maximizes economic efficiency.  Since customers are paying 
the real price for electricity every hour, they are always buying the amount of electricity that is 
worth the price to them.  Comparatively, on a flat rate consumers tend to use more than they 
would really want during high price periods and less than they want during low price periods. 

Changing hourly prices encourage load-shifting, where participants use less during high price 
periods and shift the use to low price periods.  If there is a net reduction in use, that is 
conservation, which we have already addressed.  But there may be load-shifting which 
creates environmental benefits even when the net energy use stays the same.  

Load-shifting can potentially create environmental benefits in two ways.  First, if emission 
rates are higher during high price periods than during low price periods, the load-shifting itself 
can reduce emissions.  Second, if load-shifting reduces the need for peak capacity, there are 
additional environmental benefits.

In the traditional view of environmental benefits used in the original evaluation, only the 
change in emission rates was considered.  That analysis will be updated here.  The next 
section of this report will address the additional environmental benefits related to a reduction 
in peak capacity requirements.

Original Methodology.  In the original evaluation, a study by Holland and Mansur was used 
to estimate emission changes from load-shifting.12  Their study was based on daily electric 
load data and emissions data from January 1997 to December 2000 for each of the ten 
regions in the National Electric Reliability Council (NERC).  They developed estimates of how 
much a change in within-day variability of load would affect emissions in that region.  In 
general, they found that a reduction in within-day variability from an RTP program would 

12  Holland, S.P. and E.T. Mansur. 2008. “Is Real‐Time Pricing Green? The Environmental Impacts of Electricity
Demand Variance”. The Review of Economics and Statistics 90(3): 550‐561
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decrease emissions in the MAIN region (the region that both Ameren-Illinois and ComEd were
part of).  

If RTP participants do load-shifting, which is reducing their loads during peak hours and 
increasing their loads during off-peak hours, they are reducing within-day variability.  Within-
day variability is measured as the coefficient of variation for hourly loads across a day (the 
standard deviation of the hourly loads / the mean of the hourly loads).  

Analysis of usage data for RTP participants showed that their within-day variability during the 
summer months was 25% below non-participants' for Ameren-Illinois PSP, and 12% below for 
ComEd RRTP.  These reductions in within-day variability were then translated into emission 
reductions using the results of the Holland and Mansur study to come up with quanitified 
annual environmental benefits of $62,000 for Ameren-Illinois PSP and $30,000 for ComEd 
RRTP from participant load-shifting.

The 1997 to 2000 data that is the basis of the Holland and Mansur study came from a time 
before 2006 when NERC transitioned from the National Electric Reliability Council to the 
North American Electric Reliability Corporation.  Under the old structure, there were ten 
NERC regions and Ameren-Illinois and ComEd were both in the same MAIN region.  In 
today's structure, there are nine Regional Reliability Councils.  Ameren-Illinois is part of the 
SERC Reliability Corporation and ComEd is part of the Reliability First Corporation (RFC).

In addition to this change in regional groupings, there has also been a change in the fuel mix 
of electric generation since 2000, particularly in relation to emission rates.  Natural gas 
generation has replaced a great deal of coal generation, and coal generation is emitting less 
SO2 and NOx, due to U.S. EPA  efforts.  

Both of these changes, different regional assignments and the changing fuel mix, suggest that
it is time to consider a new methodology for estimating emission reductions from load-shifting.
The good news is that there is a great deal more data available today to help with those 
estimates.

Updated Methodology.  What we are really after is an understanding of the changing fuel 
mix when an RTP participant shifts a kWh of on-peak use to an off-peak hour.  Rather than 
looking at the reduction in emissions related to using one less kWh, we are looking for the 
difference in emissions between using that kWh in one time period versus another. Looking at
differences instead of totals makes the emission reduction benefits for load-shifting much 
smaller on a per kWh basis than what we see for conservation kWh.  And, in addition to being
a smaller impact on a per kWh basis, shifting load may not always reduce emissions.  It is 
possible that particular shifts could increase emissions depending on the fuel mix of what you 
are moving from and to.

Estimating changes in emissions due to load-shifting is obviously a complicated question 
since different amounts of kWh are shifted between different hours on different days at 
different times of the year, each shift having its own unique effect on emissions.  As we learn 
more over the years we will undoubtedly get better at understanding all of these impacts.  
However, for now we will start by learning about the emissions impacts of load-shifting on 
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summer peak days.  These are the times when RTP participants do the most load-shifting in 
response to price. 

The updated methodology will have three steps.  First, data will be gathered on the marginal 
fuel mix during both on-peak and off-peak hours during summer peak days.  The marginal fuel
mix reflects the fuel types of marginal generation units.  As such, they tell us which fuels will 
be used/reduced when we use one more/less unit of electricity.  Second, emission rates will 
be applied to the different fuel types in the marginal fuel mix, giving us overall estimates of 
emission rates for on-peak and off-peak generation.  And, finally, we can apply this 
information to the observed load-shifting on summer peak days for RTP participants to  
quantify the monetary value of the environmental benefits related to peak day load shifts.

Marginal Fuel Mix.  Since ComEd is part of the PJM RTO and Ameren-Illinois is part of the 
MISO RTO, they each receive their electric supply from a different market.  Consequently, the
marginal fuel mix may be different for each entity so each needs to be examined separately.  

Looking at PJM first, the PJM Web site supplies marginal fuel mix data for each hour for their 
system.13  While the data is available for every hour of the year, the intent of this study is to 
look at the changing marginal fuel mix across summer peak days.  The goal is to look at a set 
of days that would be equivalent to special event days in an RTP program.14  Special event 
days are days when RTP participants are notified that prices will be high and they are very 
likely to occur on system peak days.

PJM also supplies hourly load data for each electric distribution company they serve.15  The 
data for ComEd was used to identify their top summer peak days during 2011-2013.  The 
number of special event days varies from year to year depending on the weather and the 
market, but an expectation of roughly ten events per year is a good average.  Looking at the 
maximum daily loads for ComEd, a cut-off of 20,000 MWh was selected as a good identifier 
for summer peak days.  Using this cut-off, there were eleven peak days in 2011, nineteen in 
2012 and nine in 2013.  The number of peak days in 2012 is higher than the others, reflecting 
the fact that 2012 was one of the hottest summers in the last ten years for many areas of the 
Midwest.  The average hourly marginal fuel mix across this set of thirty-nine summer peak 
days is shown in Illustration 3 below. 

13  See http://www.monitoringanalytics.com/data/marginal_fuel.shtml to download the monthly datasets.
14 The exact definition of 'special event days' varies by RTP program.  PSP alerts customers to High Price Alert days when 

day-ahead prices exceed a set level.  In the RRTP program, each participant can choose among different events.  Given 
these differences in specifics, a general selection of summer peak days is likely to fit most occurences.

15 See http://www.pjm.com/markets-and-operations/ops-analysis/historical-load-data.aspx for EDC hourl load data.
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While some of the detail is too small to see, the major differences between on-peak and off-
peak hours are easy to observe.  Most notable is the introduction of Light Oil and Heavy Oil 
into the marginal fuel mix during on-peak hours, edging out what is normally served by natural
gas.  The share coming from coal stays relatively constant throughout the day while the share
from nuclear is greater during off-peak. 

The hourly marginal fuel mix data from PJM gives a very clear picture of changing fuel use 
throughout the day on summer peak days.  Unfortunately, MISO does not offer the public a 
similar level of disaggregation.  In Section 7 of each MISO Monthly Market Report, 
information is provided on the percentage of time a fuel type is at the margin over the entire 
month.  This is supplied separately for on-peak and off-peak hours, but it is aggregated over 
the whole month and differentiation cannot be made for peak days or for hours of the day.  
Consequently, the information is not as useful as the PJM marginal fuel mix data for our 
purposes.

While the MISO data cannot provide the detail we would like, it does give some indication of 
the marginal fuel mix situation in MISO.  July of 2012 is the month during the study period that
had the most special event days for the Ameren-Illinois PSP program.  Based on the MISO 
Monthly Market Report for July 2012, Table 5 shows that coal becomes a larger share of the 
marginal fuel mix during off-peak hours.16  This reflects MISO's strong reliance on coal for 
baseload generation.  It also introduces the possibility that load-shifting within MISO could 

16 "July 2012 Monthly Market Assessment Report", MISO, Sept. 4, 2012, p. 38.  
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Illustration 3: Marginal Fuel Mix for PJM Peak Summer Days 2011-2013
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increase emissions rather than decrease them.  However, without hourly and daily marginal 
fuel mix data we cannot make a good estimate of the load-shifting effect on summer peak 
days.

On-Peak Hours Off-Peak Hours

Coal 51% 72%

Gas 42% 20%

Hydro 3% 2%

Nuclear 0% 0%

Oil 1% 0%

Wind 3% 6%

TOTAL 100% 100%

Table 5: Marginal Fuel Mix for MISO for the month of July 2012

Another point of note is that wind doubles its share of the marginal fuel mix in the off-peak 
period.  This reflects wind power's characteristic of being available around-the-clock when the
wind is blowing.  While wind's contribution to the total is still low, it is an emission-free source 
of electricity.  If it's share of off-peak generation grows in the future, it could help offset the 
high off-peak emissions coming from greater use of baseload coal.

Emission Rates by Fuel Type.  Now that we know the changing fuel mix for shifting a kWh 
from an on-peak time to an off-peak time on a summer peak day, it is time to estimate the 
change in emissions related to change in fuel mix.  To do this we need estimates of emissions
by fuel type.

Turning again to the PJM Web site, we can find the data we need.  PJM Environmental 
Information Services provides a public Web application that provides information on the PJM 
System fuel mix for any time period, along with the emissions rate for each fuel type.17  While 
the fuel mix may change dramatically from time period to time period, it can be expected that 
there is less variation in the blended emission rates for each fuel.  To make the best match 
between the blended emission rate for each fuel type and the generating units that are likely 
to be in use during a summer peak day, fuel mix and emission data for July 2012 was used.  
The resulting emission rates by fuel type for summer peak days are summarized in Table 6
 

17 See https://gats.pjm-eis.com/gats2/PublicReports/PJMSystemMix
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CO2
(lbs per MWh)

SO2
(lbs per MWh)

NOx
(lbs per MWh)

Coal 2,107 5.95 2.15

Gas 1,032 0.04 0.39

Hydro 0 0.00 0.00

Nuclear 0 0.00 0.00

Oil 2,193 5.78 3.57

Wind 0 0.00 0.00

Table 6: PJM Blended Emission Rates by Fuel for July 2012

As expected, the emission rates for coal and oil are high, while emission rates for hydro, 
nuclear and wind are zero.  

Emission Rates for Load-shifting.  Combining the change in fuel mix with the emission 
rates by fuel, we can estimate the change in emission rates due to load-shifting.  For this part 
of the study we assume that when an RTP customer shifts load on summer peak days, they 
are shifting from an on-peak hour to an off-peak hour.  On-peak is defined as 9 a.m. to 9 p.m. 
for this analysis.  The results are shown below in Table 7.

CO2
(lbs per MWh)

SO2
(lbs per MWh)

NOx
(lbs per MWh)

Emissions for On-peak Mix 1,434 2.85 1.35

Emissions for Off-peak Mix 1,288 2.45 1.06

Change in Emissions moving 1 
MWh from On-peak to Off-peak

-146 -0.40 -0.29

Table 7: PJM Estimate of Change in Emission Rates Due to Load-Shifting on Summer Peak Days

As expected, the net change in emissions is very small for load-shifting compared to the 
overall emissions rate that is used for estimating the environmental benefits of conservation.  
Although it is small, it is significant that the change is a reduction in emissions for each of the 
three emission categories:  CO2, SO2 and NOx.  The conclusion is that load-shifting during 
summer peaks does help to reduce emissions.
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 Summary of Environmental Benefits of Load-Shifting Savings from RTP.  The data 
available from PJM on the hourly marginal fuel mix offers valuable information on the 
environmental benefits of load-shifting from RTP programs on summer peak days.  It shows 
that in the case of PJM, peak day load-shifting does reduce emissions.

However, this finding only relates to load-shifting done during the handful of hottest days each
summer.  While confirmatory that there are environmental benefits from load-shifting on peak 
days, it does not quantify the environmental benefits from all load-shifting done throughout the
entire year.  An estimate like that would require more detail than is available from the original 
impact studies or this update.

In addition to understanding changes in the environmental benefits related to a unit of load-
shifting, this update also looked at the possibility that the amount of load-shifting achieved by 
RTP participants changed during the years of 2011 through 2013 compared to the original 
study years of 2008 through 2010.  Given the limited scope of this update, there was no new 
control group usage information available for modeling recent conservation or general load-
shifting.  However, estimates of additional load-shifting on summer event days could be 
measured without an external control group.  Participant usage on regular summer days can 
be compared to participant usage on event days to measure additional load-shifting.

Consequently, a variety of impact models were developed to look for additional load-shifting 
on peak days compared to regular summer days based only on participant hourly usage data.
Unfortunately, there were no conclusive results from any of these models, primarily because 
all of the hottest summer days were event days.18  There were no very hot days without 
events, so there was no reliable comparison for the estimate of peak day load-shifting.

It is very likely that participants are load-shifting every day and whatever they do has become 
their base condition.  While it was known that a comparison control group would be necessary
for estimating conservation and regular load-shifting behavior, this modeling attempt proved 
that it is also necessary to have a comparison control group to estimate event day load-
shifting.

With no new comprehensive environmental benefit factors and no new estimates of load-
shifting behavior, the only new information used to update the environmental benefits of load-
shifting comes from changes in the number of participants during the 2011 to 2013 years.  
The update of environmental benefits for load-shifting is summarized in Table 8.  The 
estimated benefits for the PSP program increase slightly because of the increase in the 
number of program participants.
  

18 No attempts were made to model the peak day impacts from RRTP Load Guard events (direct load control of air-
conditioners) because there were not enough participants in that group to make a difference in the overall estimates of 
environmental benefits.  It is assumed that peak day impacts could easily be seen for those customers.
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Ameren-Illinois PSP ComEd  RRTP

Original Updated Original Updated

Participants 10,000 12,000 11,000 10,000

Annual KWh Use per Cust 13,000 13,000 11,000 12,200

Reduction in Within-day 
Load Variance

25%  25% 12% 12%

CO2 Benefits $9,548 $11,458 $4,620 $4,658

SO2 and NOx Benefits $52,500 $63,000 $25,500 $25,711

ENVIRONMENTAL 
BENEFITS FROM 
LOAD-SHIFTING

$62,048 $74,458 $30,120 $30,369

Table 8: Summary of Environmental Benefits for Load-shifting from RTP

Phase 2:  Develop Expanded View of Environmental Benefits

In Phase 2 we look beyond the traditional view to get a more complete estimate of 
environmental benefits related to RTP.  This is needed because the primary societal benefit of
RTP programs is economic efficiency.  Economic efficiency translates into environmental  
benefits in some ways that are not part of the traditional view.

Discussion of the benefits of the electric Smart Grid are generally related to making the 
delivery of electricity more efficient and eliminating waste.  Part of that waste comes from 
ineffective price signals.  The current flat rate makes electricity too cheap during peak times, 
encouraging customers to use more than they really want to pay for.  It also makes electricity 
too expensive during off-peak times, keeping customers from using electricity that could really
be their best option.  If we want to reduce this type of waste from the system, better pricing 
signals are required and RTP is the premium choice in this area.  As stated by Professor 
William Hogan of Harvard in his discussion of the benefits of the Smart Grid, "We're headed 
to RTP" (McDonnell and West, 2012).

Several new methods for defining environmental benefits have become more fully 
institutionalized over the last several years.  One of these methods is the development and 
publication of Green Guidelines by the U.S. Federal Trade Commission (FTC).  Other 
methods are related to valuing the environmental benefits of renewable energy.  We will now 
discuss what each of these valuation methods would say about the environmental benefits of 
RTP.
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RTP and the FTC Green Guidelines

On October 11, 2012, the U.S. Federal Trade Commission released the final version of their 
revised Guides for the Use of Environmental Marketing Claims (2012 Green Guides).19  The 
FTC Green Guide lists a set of specific environmental benefits that they recommend be used 
for determining and marketing the 'green' aspects of products.  They caution that "marketers 
should not make broad, unqualified general environmental claims like 'green' or 'eco-friendly.' 
Broad claims are difficult to substantiate, if not impossible."  Instead, "marketers should 
qualify general claims with specific environmental benefits.  Qualifications for any claim 
should be clear, prominent, and specific."20

Their list of potential environmental benefits includes carbon offsets, compostable, 
degradable, free-of, non-toxic, ozone-safe and ozone-friendly, recyclable, recycled content, 
refillable, made with renewable energy, made with renewable materials, and source reduction.
Only a few of these benefits could apply to RTP.  We will look at those most applicable and 
attempt to develop the specific information that could support marketing RTP as 'green'.  First 
we will present the specific guideline, followed by a discussion of the key points.

Carbon Offsets.  

Guideline:  "Marketers should have competent and reliable scientific evidence to 
support carbon offset claims.  They should use appropriate accounting methods to 
ensure they measure emission reductions properly and don't sell them more than 
once."

The updated traditional view of benefits presented earlier in this study has quantified CO2 
reductions from the RTP program using accounting methods that are common in the industry 
and have, in fact, been developed by the Department of Energy in their  eGRID database.  
Looking first at the ComEd RRTP program, the conservation savings of 500 kWh per 
participant translates into a reduction of 1,006 lbs. of carbon-equivalent each year.  Based on 
this accounting, RRTP could be marketed as 'green' following the FTC Green Guide using a 
message similar to this 

"Previous participants in the RRTP program have reduced their energy use by 500 kWh per 
year.  This keeps 1,006 lbs. of carbon-equivalent greenhouse gases out of the environment 
each year."

Since Ameren did not have any overall conservation savings, they would not be able to 
market the PSP program as 'green' in the same way.

The carbon offsets from load-shifting are much smaller in magnitude and more uncertain in 
their estimation.  It seems that at the current time, the 'appropriate accounting methods' for 
measuring reliable emission reductions from load-shifting are still being developed.  We would

19  77 Federal Register 62.122 (Oct 11, 2012) (to be codified at 16 C.F.R. Part 260)
20   "Environmental Claims - Summary of the Green Guidelines" from www.business.ftc.gov.  Additional quotes in this 

section of the report also come from the same source.
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not recommend trying to make a 'green' claim from load-shifting from either program at this 
time.  However, as the evaluation methods improve with time, it may be possible to add this 
claim in the future.

Guideline:  "Marketers should disclose whether the offset purchase pays for emission 
reductions that won't occur for at least two years."

RTP programs actually create emission reductions on their own, so there is no reliance on the
purchase of offsets.  And, the impact study that estimated the conservation savings measured
average savings over three years (2008 through 2010), so there is no observed delay in the 
accomplishment of CO2 reductions.

Guideline:  "Marketers should not advertise a carbon offset if the law already requires 
the activity that is the basis of the offset."

Participation in an RTP program is voluntary, as is the decision to reduce one's electric use in 
response to price signals to achieve bill savings.  The carbon offset that comes from RTP 
conservation savings is not required by law and can be considered a valid 'green' 
characteristic when it occurs.

Source Reduction.  

Guideline:  "Marketers should qualify a claim that a product or package is lower in 
weight, volume, or toxicity clearly and prominently to avoid deception about the 
amount of reduction and the basis for comparison.  For example, rather than saying 
the product generates "10 percent less waste," the marketer could say the product 
generates "10 percent less waste than our previous product."

RTP is not a physical product like those that readily come to mind when thinking about source
reduction.  However, it does have the characteristic of reducing the need for construction and 
use of electric generating plants, particularly peaking plants, and this environmental benefit is 
certainly 'green' in many ways.  It seems to fit the 'source reduction' category best.

The original evaluation study showed that participants in both RTP programs responded to 
high prices during peak times and shifted or reduced their summer electric energy 
consumption.  These responses created reductions of 0.5 kW per participant during summer 
peak load hours.  By reducing peak demand, there is less need for the source, i.e. - peaking 
plants.  This is equivalent to a source reduction.  

Some peaking plants are relatively 'clean' when it comes to emissions because they burn 
natural gas, but some burn oil or other fossil fuels that have an undesirable impact on air 
quality and general health.  Regardless of the emissions picture, all peaking plants require 
industrial use of land.  At times this may take land out of agricultural production, or it may 
simply displace part of our natural ecosystem.  Additional land and/or resources are often 
needed for transporting fuel to the plant, as well as land for building transmission lines that 
connect the plant to the electric transmission system.  RTP reduces waste in the production 
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process.

An appropriate 'green' marketing message would be like this:

"Participation in RTP is 'green' because it reduces the wasteful use of electric energy during 
high price time periods like hot summer afternoons.  When we use less during these peak 
times, there is less need to build more electric generating plants.  When 20,000 customers 
participate in RTP, one less 10 MW peaking plant is needed."

RTP vs. Renewables

Markets for the trading of Renewable Energy Certificates (RECs) were first created in the late 
1990's.21  RECs represent the environmental and other non-power attributes of renewable 
electricity generation.  Whenever 1 MWh of electricity is generated from a renewable source, 
there is a corresponding REC created representing the environmental benefits of the power.  
The existence of REC markets offers a mechanism for interested parties to 'buy' the 
environmental benefits from renewables at the same time that renewable energy producers 
can get an additional income stream to support and encourage their investment.  The U.S. 
Environmental Protection Agency is part of the Green Power Partnership and sponsers a Web
site for finding available RECs across the country.  RECs are currently selling for 1 to 2.5 
cents per kWh in the state of Illinois.22

RTP does not create electricity for sale like a renewable energy generating plant would.  
However, it does offer the potential for some of the same environmental benefits that come 
from renewable generation.  

Power Scorecard is a Web application that compares the environmental benefits of different 
electric service offerings.23   It was created by a group of six nationally recognized 
environmental organizations, Environmental Defense, Izaak Walton League, Natural 
Resources Defense Council, NW Energy Coalition, Pace Energy and Climate Center, and the 
Union of Concerned Scientists.  The Power Scorecard is designed for states that have electric
retail choice and it gives consumers a way to compare the environmental benefits of the 
different electric products they can choose from.

The Power Scorecard ranks all electric product offerings on eight different environmental 
categories:

1. Climate Change (CO2 and greenhouse gases)
2.  Acid Rain (SO2 and NOx emissions)
3.  Ozone (smog) and fine particulates

21 For a good overview of the history of the development of the REC markets, see "Emerging Markets for Renewable 
Energy Certificates:  Opportunities and Challenges", National Renewable Energy Laboratory, NREL/TP-620-37388

22 http://www.epa.gov/greenpower/pubs/gplocator.htm, look for Illinois
23  http://powerscorecard.org
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4.  Air toxics (mercury)
5.  Water use
6.  Water quality
7.  On-site land impacts
8.  Off-site land impacts

To get an understanding of how the environmental ranking works, an example is shown in
Illustration 4.  
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In this example, an electric offering based on 100% wind energy is compared to the standard 
electric service offered by the local electric company.  It can be seen that the wind energy 
gets an excellent rating in seven of the eight environmental benefit categories.  However, on-
site land impacts are just as unacceptable as the regular electric offering.

It is interesting to consider how this ranking system would score RTP on environmental 
benefits.  The conservation aspect of RTP would get an 'excellent' score in all eight of these 
categories since it reduces the need for electric generation.  One kWh that isn't needed has 
less of an environmental impact than one kWh that is produced from renewable generation.

The load-shifting aspect of RTP would put additional benefits into land use categories, since 
land would not be needed for building new peaking generation or supplying it with fuel.  Since 
many peaking plants run on natural gas, a reduction in the need for peaking capacity could 
also have environmental benefits related to water use and water quality if the natural gas was 
coming from hydraulic fracturing (fracking).So, the environmental benefits of RTP compare 
very favorably to the environmental benefits of renewable energy.  On a per unit basis, one 
kWh of RTP savings is more beneficial than one kWh of renewable energy.  Of course, this is 
offset by a large difference in the magnitude of benefits, since a renewable energy source can
provide all of a customer's electric energy needs while an RTP program will only reduce a 
fraction of their needs (about 4% in the ComEd RRTP case).
Over the last several years, the development of the RECs market and the Power Scorecard 
have made great advances in giving consumers information on the environmental benefits of 
renewable energy.  It seems that RTP, and all other energy efficiency and dynamic pricing 
offerings, should have their environmental benefits valued and presented to consumers in 
similar ways.  

If a consumer is using the Green Power Locator to find and buy RECs, or using the Power 
Scorecard to make the best environmental choice about their electric supply, wouldn't it make 
sense for them to see their other options valued in the same way? For example, the RTP 
option could be scored against other supply options in the Power Scorecard.  Total 
environmental benefits would be less, but the cost would also be less.  It may be a preferred 
option for some customers who want to be 'green' but don't want to pay extra for the privilege.
In fact, participating in an RTP program could create environmental benefits and save 
customers money at the same time, which is something that renewable energy can't offer yet.

Phase 3:  The Future of Environmental Benefits for RTP

Phases 1 and 2 deal with identification of current environmental benefits from RTP.  However, 
there are things that we expect to change in the future that could potentially have a dramatic  
impact on the environmental benefits of RTP.  In Phase 3 we project what those changes 
might be.

In addition to considering the effects of these external changes, two scenarios related to the 
potential growth of RTP and consequent changes in environmenal benefits will be 
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investigated.  The first will be the case of using RTP to promote the use of plug-in hybrid 
electric vehicles.  The second will be the use of RTP to promote electric spaceheating.

Future Environmental Benefits of RTP

The analysis of the current environmental benefits of RTP focused on the following areas:

1)  Reduced greenhouse gas emissions (CO2e) 
2)  Reduced acid rain and particulate emissions (SO2 and NOx) 
3)  Source reduction 

a)  Reduced on-site land impacts
b)  Reduced off-site land impacts

These environmental benefits come from two program impacts:  1) reduced overall energy 
use (conservation) and 2) load-shifting from peak periods to off-peak periods.

Conservation creates environmental benefits by eliminating the need for some electric 
generation.  When a kWh does not have to be produced, the environment benefits from:  

1)  Reduced greenhouse gas emissions (CO2e)
2)  Reduced acid rain emissions (SO2 and NOx)
3)  Improved air quality (reduced particulates and 

To the extent that the electric generation being eliminated is fueled by coal or oil, the 
environmental benefits are greater.  If the electric generation is being fueled by natural gas, 
the benefits are about half as much.  If the displaced electric generation was fueled by wind, 
solar or hydro, the environmental benefits from RTP are near zero.

Note that not all RTP participants have conservation savings.  It is not an automatic impact of 
participation in the program, but evaluations have shown that it does frequently occur, 
particularly during the summertime.

Load-shifting is the other RTP impact that can create environmental benefits, and benefits 
can come in two ways.  First, load-shifting always reduces the need to build generating 
capacity to meet peak loads.  When generation does not have to be built, the environment  
benefits from:

1)  Reduced on-site land impacts
2)  Reduced off-site land impacts

In addition, sometimes load-shifting can create the same environmental benefits as 
conservation when the marginal fuel mix in the offpeak period is cleaner than the onpeak mix.

Again, to the extent that the fuel mix in the offpeak period uses less fossil fuels and more 
renewables, the greater the environmental benefits of load-shifting from RTP will be.

Note that all RTP programs have shown load-shifting because the pricing structure that is the 

Klos Energy Consulting, LLC Page 27 of 35



hallmark of RTP encourages it.  The primary way that customers can increase their bill 
savings is by load-shifting  (Note that bill savings always occur from load-shifting even if 
environmental benefits do not).  As a corollary to load-shifting, conservation is sometimes 
achieved as a secondary goal.

So, in both cases, conservation and load-shifting, environmental benefits are strongly affected
by the fuel mix.  As natural gas, nuclear and renewables increase as a share of the overall 
fuel mix, the environmental benefits of conservation from RTP go down.  Similarly, if they 
increase as a share of the onpeak fuel mix compared to the offpeak, the environmental 
benefits from load shifting go down.  On the other hand, if natural gas, nuclear and 
renewables increase in the offpeak fuel mix, the environmental benefits from RTP load 
shifting will go up.

Now let's look at how the fuel mix is likely to change and how that will affect future 
environmental benefits from RTP.

Looking at coal, its share of the overall fuel mix is decreasing.  This will have the effect of 
decreasing the environmental benefits of RTP conservation.  And since coal is largely 
baseload, its share of the offpeak fuel mix is likely to be greater than its share of the onpeak 
fuel mix.  This will also have the effect of decreasing the environmental benefits of RTP load-
shifting.  This situation is already apparent in the MISO case where coal is a larger contributor
to the offpeak marginal fuel mix than to the onpeak marginal fuel mix.

Not much change is expected related to nuclear.  What exists may stay for some time, but 
little new nuclear generation will be added.  Areas with higher levels of nuclear generation 
reduce the environmental benefits of RTP conservation, compared to areas with greater 
dependence on fossil fuels.  When nuclear exists, it is usually baseload, which makes its 
contribution to the offpeak mix greater than its contribution to the onpeak mix.  This situation 
creates benefits from RTP load-shifting.  So, we have a situation where the existence of 
nuclear generation reduces RTP conservation benefits and increases RTP load-shifting 
benefits.  This situation can be seen in the PJM fuel mix.  However, looking into the future 
nuclear will have a decreasing effect on RTP environmental benefits as it becomes a smaller 
share of the overall fuel picture.

Natural gas will continue to increase its share of the fuel mix.  Since electricity created by 
natural gas has roughly half of the greenhouse gas emissions of oil and coal, and almost 
none of the other harmful emissions, its growing contribution to the fuel mix means that the 
environmental benefits of RTP conservation will decrease.  In fact, to the extent that existing 
coal plants continue as baseload and natural gas functions as daytime capacity, the 
increasing use of natural gas will decrease the environmental benefits of RTP load-shifting.  

Similarly, as renewables increase as part of the future fuel mix, the impact on the 
environmental benefits of RTP will be even more extreme.  Since they are even cleaner than 
natural gas, RTP conservation benefits will be decreased even more.  

When looking at solar generation, which is only available onpeak, the environmental benefits 
of RTP load-shifting decrease.  
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However, the environmental benefits of RTP load-shifting can increase as wind takes on a 
large share of the fuel mix.  In fact, since energy from wind is available day and night as long 
as the wind is blowing, as wind capacity increases it is likely to increase its share of offpeak 
energy compared to onpeak energy.  This situation creates the opportunity for large 
environmental benefits from RTP.  If wind is contributing to cheap offpeak fuel rates, RTP is 
the perfect solution for getting customers to move their usage to the offpeak and make use of 
that clean, available energy source.  Increasing wind in the fuel mix increases the 
environmental benefits of RTP load-shifting.

The complex landscape of how the changing fuel mix will impact future environmental 
benefits from RTP is summarized in Table 9.  What is obvious is that most of the current 
trends in the fuel mix of electric generation will reduce the environmental benefits of RTP.  As 
cleaner fuels enter the overall fuel mix, the reduction in emissions from RTP conservation will 
decline.  And to the extent that the clean fuels of natural gas and solar contribute more to the 
onpeak fuel mix than to the offpeak fuel mix, the reduction in emissions from RTP load-
shifting will also decline.

Share of
Overall 
Fuel Mix

Share of 
Off-peak 
Fuel Mix

Env Benefits 
of RTP -

Conservation

Env Benefits 
of RTP - 

Load Shifting

Coal / Oil ↓ ↑ ↓ ↓
Nuclear ↓ ↑ ↑ ↑
Natural Gas ↑ ↓ ↓ ↓
Solar ↑ ↓ ↓ ↓
Wind ↑ ↑ ↓ ↑

Table 9: The Future of Environmental Benefits from RTP

There are only two trends that would contribute to increasing environmental benefits from 
RTP:  increased use of nuclear fuel and increased use of wind energy.  While it is true that 
regions that currently have more baseload nuclear generation in their mix, like PJM, show 
greater environmental benefits from RTP, there is little indication that the share of nuclear in 
the fuel mix will be growing in the near term.  This leaves increased wind energy capacity as 
the single scenario offering the greatest opportunity for increasing environmental benefits 
from RTP in the future.

Wind energy is actually a great match for RTP, for the reasons given earlier.  Wind energy has
the potential to be a very clean and very cheap offpeak source of electric generation when the
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wind is blowing.  If the wind is not blowing, offpeak rates will reflect that fact on RTP.  RTP will 
encourage customers to use more electricity when it is available and less of it when it is not.

Now we will go back and consider the two major sources of environmental benefits for RTP:  
reduced emissions and reduced need for peaking generation.  We have shown there are 
several reasons why the reduced emission benefits of RTP will decline over time:

1)  As the fuel mix becomes cleaner, the emission benefits of RTP decline
2)  The largest emission benefits of RTP come from conservation, not load-shifting, but 
conservation impacts are only a side effict of RTP rates.  They do not always occur.
3)  Although load-shifting is the primary impact of RTP rates, the difference between the 
marginal fuel mix on-peak and off-peak does not always create emission reductions.  
Sometimes the load-shifting can increase emissions.

However, the load-shifting that is the primary impact of RTP will always reduce the need for 
peaking generation.  It seems most reasonable then to consider this the primary 
environmental benefit of RTP in the future.  Simply put, the primary environmental benefit of 
RTP is the reduced need for building peaking capacity.

Unfortunately, it is difficult to quantify the monetary value of the environmental benefits related
to the reduced on-site and off-site land use impacts of a reduced need for peaking 
generation.24   The difficulty explains why this environmental benefit was not quantified in the 
original evaluation.  Instead, the monetized value of the reduced emissions was quantified 
because there are valuation methods for that.  

In future net benefits studies, it will still be easiest to quantify the environmental benefits that 
come from emission reductions.  However, when marketing RTP rates, it is recommended 
that environmental benefit claims focus on the reduced need for building peaking capacity.  
Reduced emissions are a weak environmental benefit of RTP given the number of variables 
involved that can easily change it from a benefit to a cost in a given situation.  Reduced need 
for building peaking capacity is a strong environmental benefit of RTP in all situations.

With this understanding, we will now look at two applications of RTP rates that could 
potentially create considerable bill savings for many customers and increase the number of 
RTP participants.  The intent is to consider what the environmental impacts of these 
applications might be. 

Future RTP Scenario:  Promote Plug-in Hybrid Electric Vehicles

A great deal of attention has been given to the question of whether or not there are net 
environmental benefits to be gained by moving from our current gas-powered vehicle fleet to 
electric vehicles (EV).

24  We already monetize the avoided cost of not building peaking generation when we look at the net benefits of RTP.  
However, the environmental benefits related to that avoided cost have not been monetized.
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One detailed study by a European car manufacturer has indicated that electric cars are better 
for the environment on most fronts.25  A summary of the report states:

"(The report) makes clear that electric cars are, indeed, better for the environment.  The report is a life-cycle 
assessment, a "cradle-to-grave" analysis . . . The study found that while the environmental impact of making 
electric vehicles is greater than for making gas and diesel vehicles, this is more than made up for by the 
greater impact of gas and diesel vehicles while they're being used.  This is true in terms of total energy 
consumption, use of resources, greenhouse gases, and ozone pollution.  The electric vehicles were assumed
to be charged from a grid that includes significant amounts of fossil fuels. . . Electric vehicles come out 
behind in two areas.  They contribute slightly more to acid rain.  And they're slightly worse in terms of causing
algae blooms than gasoline cars (but better than diesel)."26

  
So it seems we can be assured that the increased negative environmental impacts of 
producing an electric vehicle instead of a gas-powered vehicle are offset by the environmental
benefits of reduced gas consumption.  

Of course, the environmental benefits of reduced gas consumption can vary based on many 
factors, and the electric grid's fuel mix is one of the important factors.  The Union of 
Concerned Scientists looked at emissions data from eGRID and found that 45% of the U.S. 
population lives in regions with relatively low greenhouse gas emissions related to electric 
production, and in those regions the emissions from an electric vehicle were less than what 
would come from using a gas-powered vehicle that got over 51 miles per gallon.27  There are 
no gas-powered vehicles with this high of an mpg rating, so electric vehicles are clearly a 
good choice for reducing GHG for much of the country.

However, the larger shares of coal generation in their fuel mix reduced the environmental 
benefits of electric vehicles in the Ameren-Illinois and ComEd regions.  In the ComEd region 
(RFC West), GHG emissions from an electric vehicle were less than what would come from a 
gas-powered vehicle that got between 41 and 50 mpg.  This makes the Toyota Prius (50 
mpg), the Honda Civic Hybrid (44 mpg), and the Lexus CT200h (42 mpg) examples of gas-
powered vehicles that would have GHG emission levels equal to electric vehicles.

Since Ameren-Illinois (SRMW) has an even greater share of coal generation than ComEd, 
electric vehicles only generated less greenhouse gases than equivalent gas-powered vehicles
that got 31 to 40 mpg.  Examples of these cars are the Ford Fiesta (34 mpg), Hyundai Elantra
(33 mpg) and the Chevrolet Cruze Eco (31 mpg).  Switching to an electric vehicle only creates
environmental benefits if the car being replaced has gas mileage less than 31 mpg.   

Based on this information, it is clear that the increased use of electric vehicles will create 
environmental benefits in most cases, even in the ComEd and Ameren-Illinois service 
territories.  The next question to consider is the role that RTP could play in hastening and 

25 "Fluence and Fluence Z.E. Life Cycle Assessment", Renault, October 2011, 
.http://www.renault.com/fr/lists/archivesdocuments/fluence-acv-2011.pdf

26 "Are Electric Vehicles Better for the Environment than Gas-Powered Ones?", MIT Technology Review, Kevin Bullis, 
July 12, 2013,  http://www.technologyreview.com/view/517146/are-electric-vehicles-better-for-the-environment-than-
gas-powered-ones/

27 "State of Charge:  Electric Vehicles' Global Warming Emissions and Fuel-Cost Savings across the United States", Don 
Anair and Amine Mahmassani, Union of Concerned Scientists, June 2012.  
http://www.ucsusa.org/assets/documents/clean_vehicles/electric-car-global-warming-emissions-report.pdf
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increasing the adoption of electric vehicles.

The report from the Union of Concerned Scientists also presents a thorough analysis of 
expected fuel cost savings of an EV compared to a 27 mpg gasoline-powered vehicle.  The 
fuel cost savings are estimated for 50 major U.S. cities based on the standard electric rates 
available in each city.  The fuel cost savings average approximately$1,000 per year.

The report also takes the next step and evaluates savings when a time-of-use rate is 
available and used instead of the standard flat rate.  They find that the TOU rate will generally
save consumers an additional $100 per year.  Based on this finding, they advise electric 
vehicle owners to switch to a time-of-use rate plan if they can.  

It is interesting that the report makes no mention of RTP.  RTP would provide even greater 
fuel cost savings to customers than a TOU rate.  It is estimated that 4 hours of charging at 3.3
kW would be needed to support 30 miles per day of driving with an electric vehicle.28  If this is 
done at the lowest price hours, 1 a.m. to 5 a.m., the savings would be approximately 30% 
greater than what is possible on a TOU rate.29  This is because a TOU rate is an average off-
peak price over a very wide range of off-peak hours.  WIth RTP, a consumer could use a timer
to charge during the very lowest price hours during the off-peak period.  A TOU rate does not 
offer this opportunity.  

An additional benefit of using RTP for electric vehicles is greater optimization of when load 
gets added onto the electric system.  RTP can move the load to fill in the very lowest valleys 
in the generation curve.  With a TOU rate, the price signals are less efficient and it is very 
possible that new peaks could start occuring at the beginning of the offpeak hours each night.
An extra load of 3.3 kW per household is greater than most air-conditioner loads and has the 
potential for creating new peaks if not managed carefully.  RTP would set the right price 
signals for managing that added load.

The economic efficiency of RTP improves even more when it is coupled with an individual 
customer demand charge like ComEd has.  As part of the RRTP program, participants pay an 
unbundled capacity charge of 84.42 cents per kW of capacity obligation.  Their individual 
capacity obligation is their average kW use coincident with PJM's five highest system peak 
hours and ComEd's five highest system peak hours (a total of ten hours) and it holds for one 
year, getting charged monthly.  

If an RRTP customer regularly charged their car on hot summer afternoons, the increase in 
their capacity obligation could add over $30 to their annual fuel cost (12 months  x  3.3 kW  x  
$0.8442 = $33.43).  They have the option to avoid that time period and save the money, or 
charge their vehicle anyway but pay the extra capacity costs related to that decision.  This 
puts control over the cost vs. convenience decision into the customer's hands.  

Without this separate capacity charge, customers on a regular rate will charge their electric 

28 Ibid.,page 30.
29 The exact extra savings from RTP would depend on the specifics of each case.  This example uses the average price of 

2.1 cents from MISO for 1 a.m. to 5 a.m. from Jan 2011 through Oct 2013 compared to the average TOU savings of 
$100 per customer in the UCS report.  It is a reasonable ballpark estimate of the extra savings from RTP.
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vehicles whenever it is convenient for them because there is no direct extra cost related to 
that decision.  They pay the same whenever they do it.  However, if they charge during peak 
times the need for system capacity will increase and the increased capacity costs will get 
charged back to everyone in an indirect way through the bundled standard rate.  In addition to
increasing the cost of electricity, this scenario would also have the undesirable environmental 
impact of increasing the need to build more peaking generation.  

Looking at the whole picture, RTP is an enabler for the environmental benefits of electric 
vehicles.  The increased use of electric vehicles would reduce total energy consumption, use 
of resources, greenhouse gases, and ozone pollution.  The availability of RTP, particularly 
with unbundled capacity charges, would create extra fuel savings opportunities for customers 
and help promote the affordability of electric vehicles.  In addition, they would encourage 
customers to charge their vehicles during the most optimal offpeak hours, improving the 
overall system load factor and the efficiency of the electric grid.

Future RTP Scenario:  Promote Electric Space-heating

RTP is a good fit with residential electric spaceheating.  The lowest demand for spaceheating 
occurs in the late afternoon hours when prices are the highest, as shown in Illustration 5.   
The high use periods correspond to low cost periods of RTP.  

The average RTP price for electric spaceheating load was 2.95 cents per kWh for Ameren-
Illinois PSP customers during the winter months of 2011 through 2013.  This is roughly half of 
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the alternate standard base energy charge that customers would pay if they were not on RTP 
rates.

To the extent that electric spaceheating customers can shift their spaceheating load more to 
the low price hours, their savings could be even greater.  Technologies like electric thermal 
storage heaters could help them benefit from the low off-peak RTP rates.30

RTP can make electric spaceheating more affordable for residential customers.  But does 
electric spaceheating have any environmental benefits when compared to the alternative fuel 
choices?

A look at spaceheating fuel choices in the Midwest shows that most homes use natural gas.  
This is followed by some electric spaceheating and a bit of propane.31  Due to comparative 
fuel prices, most residential customers will choose natural gas as the low cost option when 
natural gas is available in their neighborhood.  Consequently, electric spaceheating is most 
common in rural areas where natural gas is not available.  RTP, and the cost savings it gives 
for electric heat, is really only a factor in rural markets where the next best alternative is 
propane.  When looking at the environmental benefits of promoting electric spaceheating with 
RTP, we have to compare the environmental impacts of electric spaceheating with propane 
spaceheating.

In general, the greenhouse gas, acid rain and particulate emissions of propane are very 
similar to natural gas.32  This means that use of electricity for spaceheating can only create 
more environmental benefits in these particular areas when it comes from a fuel mix of 
nuclear or renewables.  Since nuclear carries major environmental concerns for some, this 
narrows the benefits once again to the extent that the electricity comes from renewable 
sources.  As discussed previously, the share of the fuel mix that comes from renewables is 
small, but is growing.  Given the current fuel mix and the trend toward more natural gas, 
switching propane users to electric spaceheating would not increase environmental benefits.

An exception to this conclusion would be the case where most of the electricity was coming 
from renewable sources.  Electricity generated by renewables would have more 
environmental benefits than propane.  For those who truly want to reduce the impacts of their 
spaceheating fuel choice, the best option would be the purchase of RECs with an RTP rate.

Since the current market for RECs is approximately 1 cent per kWh and the cost of electric 
spaceheating is approximately 2 cents per kWh less on RTP than on a standard electric rate, 
a customer could choose electric spaceheating with RTP and RECs and still save money 
compared to electric spaceheating on the standard rate.  This combination, RECs and RTP, 
would offer a spaceheating option with true reductions in all of the emissions we are 

30 More information on one example of this kind of electric thermal storage heater can be found at 
http://www.steffes.com/off-peak-heating/save-money.html.

31 Residential Energy Consumption Survey (RECS), U.S. Department of Energy,  Table HC6.9 Space Heating in U.S. 
Homes in Midwest Region, Divisions, and States, 2009.

32 "Air Emissions from Residential Heating:  The Wood Heating Option Put into Environmental Perspective", Houck, J.E, 
P.E. Tiegs, R.C. McCrillis, C. Keithley, J. Crouch,  Proceedings of a U.S. EPA and Air Waste Management Association 
Conference: Emission Inventory: Living in a Global Environment, v. 1, pp 373-384, 1998, Figures 1, 2 and 3.
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concerned about (greenhouse gases, acid rain, and particulates).  In addition, the other 
environmental concerns related to the production, transportation and security of fossil fuels 
would be diminished.
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