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UNDERTAKING J5.6 
 

UNDERTAKING 
 
TR, page 116 
 
Enbridge to illustrate how the DSMCEIDA account would operate in 2015/2016, using 
EP scenarios. 
 
 
RESPONSE 
 
This undertaking refers to the following request by Energy Probe Research Foundation, 
provided in writing to the Company:  
 

"We would like to understand better how the DSMEIDA works for EGDI RA programs in 
2015 and 2016. Let's look at the 2015 and 2016 RA targets for convenience. We can 
look at JT 1.36. Attachment Update 2016 Tab 2 (pg 4 of compendium). The 2015 RA 
100% target is 1011.9 CCM and the budget is $16.64M. 
                                                                                                                                             
Question A) Now as to 2015 budget, confirm the DSMVA is available and tell us 
how that would affect achievement of the 2015 target.   

 
Question B) Let's postulate that there are three possible scenarios regarding 
achieving the 2015 RA target. The RA target is achieved and the budget to do 
this was the $16.6M plus 15% from the DSMVA or approximately $4.5M for a 
total $19.1M. The RA target is achieved and the budget to do this was the 
$16.6M including $3.5M from the DSMVA or approximately $18.1M in total. If 
the 2015 RA target was not achieved therefore there is no opening amount to 
go into the 2016." 

 
Question A  
 
Enbridge confirms that the DSMVA would be accessible provided that the Company 
reached 100% of its Resource Acquisition weighted scorecard target.  The purpose of 
the DSMVA is to enable the Company to continue its pursuit of results in successful 
programs.  
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Question B 
 
Scenario 1: The RA target is achieved and the budget to do this was the $16.6M plus 
15% from the DSMVA or approximately $4.5M for a total $19.1M. 
 

In this scenario, given that the budget was used in its entirety, no funds 
would be deferred to the next year via the DSMCEIDA from the Resource 
Acquisition budget.  

 
Scenario 2: The RA target is achieved and the budget to do this was the $16.6M 
including $3.5M from the DSMVA or approximately $18.1M in total. 
 

Similarly to Scenario 1, given that the budget was used in its entirety, no 
funds would be deferred to the next year via the DSMCEIDA from the 
Resource Acquisition budget.  

 
Scenario 3: The 2015 RA target was not achieved therefore there is no opening amount 
to go into the 2016. 
 

Since the Resource Acquisition weighted scorecard target was not 
achieved, the Company would not be permitted to carry forward funds 
from the Resource Acquisition budget to the following year via the 
DSMCEIDA.  
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UNDERTAKING J6.2 
 

UNDERTAKING 
 
TR, page 52 
 
Enbridge to advise if there is anything that isn't within scope of the midterm review that 
should be approved now for the six-year period. 
 
 
RESPONSE 
 
In Enbridge’s view, it would be appropriate for the following areas to be approved to 
2020, and not subject to the mid-term review: 
 

 The spectrum of customers that DSM should serve:  The mid-term review should 
not be required to re-address which customers or rate classes should or should 
not receive DSM programming and its associated costs.  
 

 The details of approved offers:  Offers approved in this proceeding will be subject 
to process evaluations and ongoing improvement as part of regular DSM 
business processes and should not be re-scrutinized in detail as part of the mid-
term review. 
 

 Key framework elements such as payback screening criteria or the use of target 
adjustment factors:  Barring unforeseen developments prior to the mid-term 
review these matters appear to have generated ample debate in this proceeding. 
 

 The scorecard design and metrics:  the mid-term review should not re-open a 
debate on whether or how to establish a balanced scorecard.  The Board has 
already asked for a balanced scorecard as part of its Framework direction. 
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UNDERTAKING J6.5 
 

UNDERTAKING 
 
TR, page 69 
 
Enbridge to respond to Mr. Neme's recommendations. 
 
 
RESPONSE 
 
Please see below Enbridge’s responses to Chris Neme’s recommendations. 
 
Enbridge’s Responses to Chris Neme Recommendations

Recommendations  Commentary

 
1.  Given the information now available on the scale of the 
rate reducing impacts of T&D avoided costs, commodity 
price suppression, reduced purchases of relatively 
expensive gas and emission reduction cost avoidance, the 
Board should eliminate the budget caps included in its 
earlier guidelines and thereby enable greater savings 
without undue rate impacts for DSM non‐participants. This 
would accord with Government policy, including recent 
greenhouse gas policy announcements, and lead to an 
improved economic outcome. 
 

 
Enbridge does not agree that there is 
adequate evidence of any material issue 
that would require the elimination of 
budget caps within the Framework, or 
planning process at this time.  Upcoming 
milestones, such as the IRP Study and 
more detail on the Province’s carbon 
pricing regulations, should adequately 
inform budget guidance for the mid‐term 
review.  

  
2.  Require future utility filings to include analysis of the 
combined effects of DSM spending and the rate reducing 
effects discussed above. 

 
Enbridge agrees that at the time when 
there are certain and quantified rate 
reducing effects of DSM, it will be 
appropriate to include analysis of 
combined effects of DSM spending and 
rate reducing effects in future filings.  
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Enbridge’s Responses to Chris Neme Recommendations

Recommendations  Commentary

  
3.  Require future DSM Plan filings to include analyses of 
the size of eligible markets for all proposed measures and 
programs. This will facilitate evaluation of the 
proposals and facilitate subsequent evaluation of 
performance as well. This could be required as added 
information in the Technical Resource Manual (TRM) for 
each measure. 

 
Enbridge is of the view that the TRM 
should be a standalone compilation of 
viable measures.  Information such as 
‘size of eligible markets’ is useful and to 
the degree that it can be captured with 
relative confidence, should be done as a 
separate activity, or perhaps within a 
potential study for example, to inform 
program design and future DSM filings. 
Direction to determine these values 
would require the utilities to propose 
budgets to commission specific research 
toward this end. 
 

  
4.  Given the timing of this proceeding, approve the utilities’ 
budgets and targets for 2015 unless information put before 
the Board by other parties suggests significant problems in 
the way they were developed. However Union should 
report its 2015 results using the Board’s Framework cost‐
effectiveness policy – that is including the 15% non‐energy 
benefits adder in the TRC test and a 4% discount rate. 
 

 
Enbridge is in agreement that 2015 
budgets, inclusive of the Incremental 
Budget, and targets should be approved, 
as they are directly responsive to the 
Board's direction in Section 15.1 of the 
DSM Framework.  

 
5.  Given the timing of this proceeding and the fact that that 
the utilities are planning to significantly ramp up their DSM 
efforts, approve the utilities’ proposed 2016 budgets and 
targets except as follows: 
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Enbridge’s Responses to Chris Neme Recommendations

Recommendations  Commentary

  
a. Require that Union continue to deliver its Large Volume 
program for the T2/R100 customers. 
i. The program budget for 2015 can be carried forward with 
a similar approach to setting the target as in previous years. 
This budget would be in addition to the budget Union has 
proposed for other customer classes for 2016. 
ii. The available shareholder incentive will need to be 
reallocated among the scorecards as a result of the addition 
of the budget for Large Volume T2/R100 program. 
iii. Consider allowing the self‐direct funds to be spent over a 
multi‐year period. This provides customers greater 
flexibility to plan large projects and should enable larger 
savings. 
iv. Preclude O&M projects with a payback of less than 1.5 or 
2 years to reduce free ridership. 
v. Consider adopting the innovation that if customers can 
demonstrate funds for a 3 year period. 

 
Enbridge takes no position on Mr. Neme’s 
recommendations specific to Union Gas.  

b. Adjust the utilities’ proposed 2016 performance metrics 
as follows: 
i. Place a limit on the amount that any performance metric 
can contribute to the score computed for a scorecard. The 
limit should be equal to 150% of the weight of the metric. 
ii. Consider increasing Enbridge’s small volume customer 
CCM target if the Company cannot adequately explain why 
its small business direct install program is forecast to cost 
more than other gas utilities’ programs. 
iii. Increase Enbridge’s low income single family target by 
10%. 
iv. Remove all metrics associated with Enbridge’s Home 
Health Reports, School Energy Competition, Run it Right, 
Comprehensive Energy Management and New Construction 
Commissioning programs from the Company’s Market 
Transformation scorecard. The weight of the other metrics 
can be increased proportionally to account for those 
removals. 
v. Increase Enbridge’s home ratings metric to 1000 homes. 

i.  Enbridge supports the current 
weighted scorecard methodology, and 
how multiple metrics included in 
individual scorecards interact within that 
scorecard.  This approach provides 
benefits for participants in that it ensures 
successful programs continue to be 
aggressively pursued. Conversely, this 
approach ensures that all metrics are 
pursued, lest one poor performing metric 
negatively affect the overall scorecard 
weight.  Lastly, weighted scorecards  also 
allow Enbridge the ability to optimize 
spending thereby achieving the best 
value for ratepayers.   
 
ii. Enbridge supports its currently filed 
Resource Acquisition targets and the 
budgets that support them. However, the 



 
 Filed:  2015-09-03 

EB-2015-0049 
Exhibit J6.5 
Page 4 of 7 

Witness:   M. Lister 
 F. Oliver-Glasford 
 B. Ott 
 R. Sigurdson 
 

Enbridge’s Responses to Chris Neme Recommendations

Recommendations  Commentary

vi. Consider whether to increase Union’s Resource 
Acquisition CCM metric based on additional information 
provided in the hearing. 
vii. Increase Union’s 2015 low income performance metrics 
by 50% unless additional evidence supporting lower values 
is presented in the hearing. 
viii. Eliminate Union’s performance‐based scorecard. The 
programs proposed for that scorecard can still be funded 
and run. 

Company recognizes that it may have 
been conservative in estimating targets 
for its small business direct install offer, 
given that this is a new and untested 
offer within its portfolio, without the 
historical context upon which to build 
challenging yet achievable targets with a 
great degree of certainty.   
 
iii. Enbridge finds the approach it has 
taken in determining targets and budgets 
for Low income is appropriate, and 
lacking any compelling evidence to the 
contrary, believes they should remain 
unchanged.  Enbridge also notes an 
additional $500,000 in the current budget 
for furnace replacement that was not 
included in previous budgets.  This may 
account for Mr. Neme’s perceived 
discrepancy. 
 
iv. Enbridge disagrees with Mr. Neme’s 
recommendation to remove the noted 
MTEM metrics. The offers identified and 
their associated metrics are important to 
drive utility focus in pursuit of the Board’s 
guiding principles and key priorities.  
 
v. Enbridge feels that its targets are 
adequately set based on the reduction in 
budget for this offer from 2015 to 2016.  
 
vi. to viii.  N/A 
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Enbridge’s Responses to Chris Neme Recommendations

Recommendations  Commentary

  
6.  For 2017 the Board should establish an increased 
expected budget level for both utilities and require the 
LDCs to consult and file supplemental DSM plans during 
2016, as was done a few years ago to accommodate 
additional low income spending. With the budget level 
established, the most contentious issue would be 
resolved and the utilities may well be able to present Plans 
that would enjoy a high level of support. I would 
recommend 2017 budgets be 30‐40% higher than 
those in 2016 as a manageable ramp up. 

 
Enbridge feels that the Board has already 
identified a logical time at which to 
address Mr. Neme's recommendation; 
the mid‐term review. Enbridge further 
notes that the mid‐term review must be 
completed by June 1st, 2018, which does 
not preclude the Board from initiating 
said review in time to inform the 2018 
DSM year.  The Minister's Directive 
presumably among other things sought to 
create some certainty and stability in 
conservation activities for utilities and the 
market.   Asking for separate and 
different treatment in 2017 appears to 
work against that direction, and is further 
unnecessary given the flexibility of the 
mid‐term review.   

  
7.  For the mid‐term review (to address plans for 2018 to 
2020) the Board should make clear that growing budgets 
and targets in pursuit of cost‐effective savings are expected 
and require 3 year Plans to be filed in early 2017 to allow 
for an adequate review period before the year begins.  
 
The Board should articulate that its default expectation is 
that the utilities proposed savings levels will be at least as 
high as the top several gas DSM jurisdictions in North 
America. Deviations from that expectation will need to be 
justified through demonstration that the savings levels are 
not cost‐effective, cannot be achieved, and/or produce 
undue rate impacts (after consideration of the rate 
mitigating factors discussed above).  
 
The Board may also want to consider whether the 
maximum shareholder incentive level should be increased if 
budgets, savings and levels of effort increase considerably 
in the 2018‐2020 period. 

 
Enbridge is supportive of filing plans early 
in 2017 to ensure decisions are received 
by the Board on an approved 2018 Plan in 
advance of the start of the 2018 year for 
optimization in operations.   
 
Enbridge does not support arbitrarily 
accepting targets set in other jurisdictions 
with related budget implications, given 
the individual jurisdictional idiosyncrasies 
at play (building codes, technology 
baselines, regulatory frameworks, 
avoided costs, market characteristics).  
Enbridge proposes targets based on its 
understanding of conditions in Ontario, 
and specifically its service territory, and 
continues to support the appropriateness 
of the plan targets. 
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Enbridge’s Responses to Chris Neme Recommendations

Recommendations  Commentary

Enbridge does agree with Mr. Neme, that 
meaningful increases in the level of effort 
required to deliver DSM (i.e. significantly 
larger budgets) should warrant additional 
incentives. 
 

  
8. Regarding EM&V and oversight, continue the operation 
of the TEC and Audit Committees with the involvement of 
Board Staff. The committees should function as in the past 
but with two refinements (in addition to regular 
involvement of Board Staff): 
a. turn over the hiring of CPSV evaluators of the custom 
projects to the Auditor rather than the utilities, and 
b. reform the TEC decision‐making process so that decisions 
can be made and work can proceed if consensus is not 
possible. 
 

 
This recommendation is now addressed 
by the Board's recent issuance of the 
updated Evaluation process.   Enbridge 
agrees however, that the Evaluation and 
Audit Committee will need to have 
decision‐making processes that allow 
work to proceed should a consensus not 
be possible.  
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Enbridge’s Responses to Chris Neme Recommendations

Recommendations  Commentary

 
9. Regarding the integration of DSM into infrastructure 
planning: 
a. Accept Enbridge’s proposed study scope of work and 
transition plan with the following modifications: 
i. make the development of hourly peak day load shapes for 
each major efficiency measure the first task and deliverable 
of the study 
ii. case studies for the study should be selected through a 
structured process as I outline in my evidence 
iii. ensure that at least one case study is launched as a pilot 
project in the field before the end of 2016 to enhance its 
transition plan. 
b. Reject Union’s efforts in this area and instruct it to work 
with Enbridge on its study. 
c. Require Union to adopt the same transition plan as 
Enbridge, including the launch of a pilot infrastructure 
deferral project within before the end of 2016. 
d. Instruct both utilities to work with interested 
stakeholders on their studies and the development of pilot 
projects. 
e. Establish penalties that utilities will face if they do not 
abide by the Board’s previous order to consider DSM as an 
alternative to infrastructure investments in all future leave 
to construct projects. 
 

 
Enbridge has been proactive and 
responsive to the Board's direction 
around Integrated Resource Planning.  On 
this basis, Enbridge submits that the 
Board should support and encourage its 
proactivity with positive signals, rather 
than impose unnecessary penalties.   
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UNDERTAKING J6.11 
 

UNDERTAKING 
 
TR, page 172 
 
Enbridge to provide a response to member Frank's series of questions on on-bill 
financing. 
 
 
RESPONSE 
 
At page 171 of Volume 6 of the transcript Member Frank asked eight questions of the 
panel concerning on-bill financing that are referenced in the preamble to this 
undertaking.   
 
These questions were as follows: 
 
1.  What was the purpose of the on-bill financing that Enbridge did originally? 
 
Prior to 2000 Enbridge, formerly operating as the Consumers Gas Company, ran a 
large scale water heater rental program and a retail business that sold and serviced 
natural gas heating equipment and appliances and complementary non-gas equipment, 
for example refrigerators and dishwashers to complement gas ranges or central air 
conditioning to complement natural gas furnaces.  The main intent of these services 
was to foster load growth.  In the years leading up to 2000 this business was expanded 
to include some home renovations, primarily replacement doors, windows, insulation 
and weather stripping, which were DSM related.  The Company offered on-bill financing 
at that time as a convenient means by which customers could pay for any of these 
products and services.  These businesses were operated within Enbridge as either 
ancillary lines of business within the utility or, in the case of the on-bill financing 
“Merchandise Finance Plan”, as a non-utility function.    
 
2. Why did Enbridge do it?  
 
The Company offered on-bill financing at that time as a convenient means by which 
customers could pay for any of the above noted products and services.  The 
Merchandise Finance Plan also contributed to the Company’s earnings.  Enbridge 
Services Inc. acquired the Enbridge water heater rental, appliance sales, HVAC sales, 
HVAC and appliance services businesses and Merchandise Finance Plan from 
Enbridge Gas Distribution Inc. in 2000.  This business was subsequently acquired by 
Direct Energy in 2002.  From 2000 until 2006 the Company shared its bill first with 
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Enbridge Services Inc. and later in 2002 with Direct Energy.  The exclusive billing 
arrangement with Direct Energy was called into question in EB-2005-0001 / EB-2005-
0437.  The Board ultimately ruled that as part of the Company’s 2007 rate case 
Enbridge must either come forward with a complete proposal regarding third party 
access to the Enbridge Bill or set out how it intends to ensure that its billing was 
separate from that of Direct Energy (EB-2005-0001/EB-2005-0437 Decision with 
Reasons dated February 9, 2006, p. 67).  The Company responded to this directive in 
its 2007 rates application EB-2006-0034 with a comprehensive Open Bill Access 
(“OBA”) proposal.  This proposal was negotiated, settled, and accepted by the Board in 
this proceeding.  OBA has since been the subject of four consultative processes  
(2009, 2012, 2013 and 2014).  The Company continues to offer this service for three 
main reasons:  
 

(i) customer convenience associated with being able to make monthly payments for 
energy related products and services;  

(ii) an annual ratepayer benefit on the order of $5.4 million per year, and; 
(iii) the opportunity to enhance earnings based on the OBA earnings sharing 

mechanism approved by the Board.   
 
3. Was on-bill financing DSM-related? 
 
From the mid-1980s until the Company divested itself of these businesses in 2000, 
customers could acquire home renovations.  These renovations were primarily, though 
not necessarily, conservation related.  Some examples include; HVAC equipment, 
replacement doors and windows, insulation and weather stripping.  Customers were 
provided with the option of paying for these products under conditional sales contracts.  
The recurring monthly charges associated with these contracts where conveyed to the 
customers by way of their monthly Enbridge gas bill.   
  
4. What kind of participation did on-bill financing change? 
 
The Company has been unable to locate customer participation data prior to 2000 and 
does not keep statistics on the types of charges billed to customers by third parties 
through its current OBA program.  The vast majority of charges billed are paid by 
customers to third parties in respect of rental hot water heating equipment.  The 
Company is however aware, that approximately six of its OBA clients are currently using 
the OBA service to bill and recover finance charges related to the sale or leasing of 
replacement HVAC equipment. 
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5. Did Enbridge have a lot of customers participating in the on-bill financing program? 
 
Based on the best information the Company has been able to find at this time it appears 
that there were approximately 38,000 customers that were receiving Merchandise 
Finance Plan charges on their bill in 1999, the last year the Company operated the 
program. 
 
6. What was the cost to deliver on-bill financing? 
 
The allocated and direct unit costs and forecasted unit revenues associated with the 
Company’s current OBA Program are subject of the EB-2013-0099 Open Bill Access 
Settlement Agreement and are set-out in the table below.  While these figures help to 
articulate some of the costs of administering charges on Enbridge’s bills to customers, 
they do not offer insight into the cost to design or operate an on-bill financing program 
specific to DSM.  Further, where the costs of the OBA program are essentially borne by 
third party billers as part of their business operations, it is not clear that an on-bill 
financing arrangement for DSM would encompass a similar cost recovery arrangement.  
 

 
 
 
7. Were there any challenges? 
 
There have been numerous challenges faced and addressed by the Company in its 
transition from a bundled utility prior to 2000 to a gas distribution utility as it is today.  
The Company has been successful in meeting the technical, financial, consumer 
protection, competitive, and regulatory challenges it has faced since the first Open Bill 
regulatory settlement agreement in 2007.  The program is now governed under the 
terms of the EB-2013-0099 Settlement Agreement that was approved by the Board on 
September 23, 2013.  To be clear, there may be other challenges, either conceived of 



 
 Filed:  2015-09-03 

EB-2015-0049 
Exhibit J6.11 
Page 4 of 4 

Witnesses:   S. McGill 
 J. Paris 
 

or not at present by the Company, related to an on-bill and/or financing program 
specifically related to DSM activity.   
 
8. Were there any lessons that we could learn from doing on-bill financing? 
 
There are many lessons that can be taken from Enbridge’s experience in the 
development the Company’s current OBA program that would likely be applicable to the 
offering of an on-bill financing program in conjunction with utility DSM activities.  
Certainly one important lesson is that the interests of the competitive market must be 
respected.  The reason Enbridge’s current third party billing service is named “Open Bill 
Access” is because it is open to essentially all vendors offering energy related services 
operating within the Company’s service area.  There are no restrictions on the number 
of bills to be issued by the Company on behalf of a billing client, all billing clients are 
subject to the same contractual terms and conditions, and all billing clients pay the 
same unit rates for the use of the service regardless of their size.  This openness was 
critical to reaching the settlement agreements with interested parties that were all 
subsequently approved by the Board.  From a financial and technical standpoint the 
Company has worked its way through numerous challenges and this experience is 
available to inform any DSM related on-bill financing program that may be developed.  
Lastly, to the degree that any DSM related on-bill financing arrangement resembled or 
incorporated the Company’s current OBA service, the time and associated cost to 
implement such an arrangement may be reduced relative to a different approach or 
design.  
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UNDERTAKING J7.3 
 

UNDERTAKING 
 
TR, page 145 
 
Enbridge to provide its comments on the avoided carbon cost analysis provided in 
L.GEC.1, Table 3 of Mr. Neme's evidence, and in doing so put that into context of the 
synapse report in the forecast, and into the context of Enbridge’s calculation in its 
exhibit k5.1 
 
 
RESPONSE 
 
The Company notes that Mr. Neme’s analysis assumes a cost of carbon starting at 
$20USD/ton of C02, which equates to just under $29CAD/tonne.  Enbridge believes a 
more appropriate analysis would consider the actual average price currently paid for 
emission allowances in 2018 in the Western Climate Initiative cap and trade system. 
GEC provided this price in Exhibit K1.2, page 20 as $15.22CAD/tonne, though Enbridge 
understands that these prices can fluctuate regularly. 
 
As a general comment, Enbridge notes that the details, timing, and pricing of Ontario’s 
pending cap and trade system remain unknown. ,It is the Company’s view that these 
matters must become clearer before their bill impacts can be known and fully 
incorporated into decision-making processes.  Enbridge expects that this will be 
possible during the mid-term review.  
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UNDERTAKING J7.4 
 

UNDERTAKING 
 
TR, page 149 
 
Enbridge to comment on the order of magnitude re: the differential between the avoided 
cost and average commodity cost for the three load shapes that are listed. 
 
 
RESPONSE 
 
Enbridge would like to clarify that for the purposes of avoided gas costs used in 
screening DSM activities, SENDOUT does incorporate the concept of marginal and 
average cost of gas for each of the load shapes as part of the optimization process. 
 
Although this is a concept that Enbridge has not typically analyzed in isolation, and does 
not necessarily endorse at this time, the following analysis has been undertaken to 
illustratively respond to what has been requested of Enbridge in this undertaking. 
Specifically, the Company has sought to show the order of magnitude difference 
between the average and marginal costs of gas.  Toward this end, Enbridge has 
examined the difference between the average cost per m3 of the Base Case with each 
of the average cost per m3 for the four decrements using the SENDOUT analysis results 
from EB-2012-0394 Exhibit B, Tab 2, Schedule 2, page 7, Table 1.  This examination 
estimated the average cost for the four decrements being approximately $0.01 per m3 
less than the average cost for the Base Case on a present value basis assuming a 
discount rate of 4% and a term of 16 years commencing in 2012 which is 10 times less 
than what is reported by GEC in Table 3 of Exhibit L.GEC.1.  As Enbridge understands 
it, the present value is calculated in a manner that is consistent with the calculation 
provided by GEC in Exhibit M.GEC.EP.12, Attachment D. 
 
Enbridge is unable to confirm the assumptions and calculations located in Row 3 of 
Table 3 on page 18 of Exhibit I.GEC.1 and as a result cannot comment on GEC’s 
figures.   
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UNDERTAKING J7.5 
 

UNDERTAKING 
 
TR, page 176 
 
Enbridge to provide a bibliography related to the program 
 
 
RESPONSE 
 
For clarity, the undertaking that was given was to provide an index or bibliography of 
independent evaluations that have tested, measured, verified, and approved results for 
offerings like Enbridge’s proposed My Home Health Record (“Opower”).    
 
Attached is an index of independent evaluations of Opower’s Home Energy Report 
programs across North America.  The index provides summary information such as 
jurisdiction, result, and contact information for each of the independent evaluation.   
All of the reports are available on Opower’s website. 
 



Opower Home Energy Report Program Independent Evaluations 

 

Copies of all evaluations are available for download at http://opower.com/company/library/verification-reports  1 

1. Klos, Mary, September 2009.  “Impact Evaluation of OPOWER SMUD Pilot Study.”  Summit Blue 

Consulting, LLC.  

 Utility, State, Fuel: Sacramento Municipal Utility Department, CA, Electric 

 Results: Summit Blue (d/b/a Navigant) verified an average of 2.2% savings in the first year, 

as well as a bump to 2.8% average savings in the first four months of year two 

 Contact: Mary Klos, 608-807-0083, mklos@summitblue.com 

2. Ayres, Ian, et al., September 2009.  “Evidence From Two Large Field Experiments That Peer 

Comparison Feedback Can Reduce Residential Energy Usage.”  NBER Working Paper.   

 Utility, State, Fuel: Sacramento Municipal Utility Department & Puget Sound Energy, CA & 

WA, Electric & Gas 

 Results: There is evidence of a reduction in the early years of the program of 1.2% (natural 

gas) and 2.1% (electric) participants 

 Contact: 203-415-5587, ian.ayres@yale.edu 

3. Allcott, Hunt, February 2010.  “Social Norms and Energy Conservation.”  Working Paper, 

Massachusetts Institute of Technology’s Center for Energy and Environmental Policy Research.   

 Utility, State, Fuel: Connexus, MN, Electric  

 Results: Using data from a randomized natural field experiment at 80,000 treatment and 

control households in Minnesota, it is estimated that the monthly program reduces energy 

consumption by 2.3 – 2.4% relative to baseline 

 Contact: Hunt Allcott, allcott@mit.edu 

4. Allcott, Hunt and Sendhil Mullainathan, March 2010.  “Behavior and Energy Policy.”  Science, 

Vol. 327 

 Utility, State, Fuel: This article is a literature review 

 Results: Using randomized, controlled trials with hundreds of thousands of utility customers 

across the United States, these [OPOWER] reports have been shown to reduce electricity 

consumption in the average household by over 2%. 

 Contact: Hunt Allcott, allcott@mit.edu 

 

5. Macke, Rich, June 2010.  “Measurement and Verification Report of Lake Country’s OPOWER 

Energy Efficiency Pilot Program.”  Power System Engineering. 

 Utility, State, Fuel: Lake Country Power, MN, Electric 

 Results: Average of 2.77% first-year savings with 99% statistical confidence 

 Contact: Rich Macke, 763-783-5349, macker@powersystem.org 
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6. Ivanov, Chris, July 2010.  “Measurement and Verification Report of OPOWER Energy Efficiency 

Pilot Program.”  Power System Engineering. 

 Utility, State, Fuel: Connexus, MN, Electric 

 Results: With 99% confidence, the program demonstrated an average of 2.07% savings 

across three distinct approaches to measuring and verifying the results 

 Contact: Chris Ivanov, 608-268-3516, ivanovc@powersystem.org 

7. October 2010.  “Puget Sound Energy’s Home Energy Reports Program.” KEMA. 

 

 Utility, State, Fuel: Puget Sound Energy, WA, Electric & Gas 

 Results: The savings rate of the most recent 12 months was significantly greater than for the 

first 12 months – improving from 1.87% to 2.28% average electric savings 

 Contact: Bobbi Wilhelm, 425-462-3432, bobette.wilhelm@pse.com 

8. Gunn, Randy, December 2010.  “Energy Efficiency / Demand Response Plan: Plan Year 2 

(6/1/2009-5/31/2010), Evaluation Report: OPOWER Pilot.” Navigant Consulting. 

 

 Utility, State, Fuel: Commonwealth Edison Company (ComEd), IL, Electric 

 Results: “Average annual savings was 1.54% for high energy users, and was 1.27% for low 

energy users.” 

 Contact: Randy Gunn, 312-938-4242, randy.gunn@navigantconsulting.com  

9. Cooney, Kevin, February 2011.  “Evaluation Report: OPOWER SMUD Pilot Year 2.” Navigant 

Consulting.   

 

 Utility, State, Fuel: Sacramento Municipal Utility Department, CA, Electric 

 Results: (i) 2.89% savings in the second year, 22% increase over first year; (ii) Highest 

savings—3.56% savings in July/August of 2009—occurred during peak season; and (iii) 

only signs of impact stability over the first 30 months of the program 

 Contact: Kevin Cooney, 312-583-5700 

 

10. Davis, Matt, May 2011.  “Behavior and Energy Savings: Evidence from a Series of Experimental 

Interventions.”  Environmental Defense Fund. 

 Utility, State, Fuel: Report verifies results from 11 different gas and electric utilities covering 

urban and suburban communities in 6 states in the Northeast, Midwest, and West.  Specific 

utility names are not released for confidentiality purposes.  Electric only. 

 Results:  Reports have driven electricity savings ranging from 1.1-2.9% across the 11 

deployments, and, if fully deployed in the US, OPOWER programs would lead to $3 billion in 

annual savings 

 Contact: Matt Davis, mdavis@edf.org 
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11. Dougherty, Anne, June 2011.  “Massachusetts Cross-Cutting Behavioral Program Evaluation.” 

Navigant Consulting and Opinion Dynamics. 

 Utility, State, Fuel: National Grid, MA, Electric 

 Results: 1.61% average savings, of which the majority came from actions that were taken 

outside other National Grid programs.   

 Contact: Anne Dougherty, 617-492-1400 

 

12. Todd, Annika, Steven Schiller, and Charles Goldman, October 2011. “Analysis of PSE’s Pilot 

Energy Conservation Project: “Home Energy Reports.”  Lawrence Berkeley National Laboratory. 

 Utility, State, Fuel: Puget Sound Energy, WA, Electric & Gas 

 Results: “The evaluation study design for the HER pilot program utilized a randomized 

controlled experiment with an opt-out design, which is the best feasible method of inferring 

that a program caused energy savings.”  Averaged 2.03% savings in the last 12 months for 

electricity, 1.40% for gas. 

 Contact: Annika Todd, 510-486-6544, atodd@lbl.gov 

13. Allcott, Hunt, October 2011. “Social Norms and Energy Conservation.”  Journal of Public 

Economics, Vol 95 (9-10), pp. 1082 - 1095.   

 Utility, State, Fuel: Report verifies savings achieved by 600,000 households across 17 

Opower deployments in various geographic areas, Electric only. 

 Results: Opower’s program is the most effective non-price efficiency intervention available 

at scale to date.  Average savings range from 1.4 – 3.3% with an unweighted mean of 2.0%, 

equivalent to a short-term price increase of 11 – 20% (or long-term increase of 5%), at a 

cost-effectiveness of $0.013 - $0.054 per kWh with an unweighted mean of $0.033 per kWh. 

 Contact: Hunt Allcott, allcott@mit.edu 

14. April 2012.  “Puget Sound Energy’s Home Energy Reports Program: Three Year Impact, 

Behavioral, and Process Evaluation.” KEMA Energy & Sustainability. 

 Utility, State, Fuel: Puget Sound Energy, WA, Electric & Gas 

 Results: In its third year, this program generated savings of 2.6% for electric customers and 

1.3% for gas.  Electric impact leapt from 169.7 kWh per household per year in Year 1 to 

274.2 kWh in Year 3, an increase of 62%.  Gas impact increased from 10.7 to 11.9 therms, a 

change of 11%.  In the third year, reports were suspended for a sub-set of the treatment 

group.  In this group, the electric savings rate dropped to 1.6% compared to a savings rate 

of 2.6% for the group that continued to receive the reports.     

 Contact: N/A 

 
15. Gunn, Randy, May 2012."AEP Ohio EE/DR Plan Year 3. Program Year 2011 Evaluation Report 

- HER Program". Navigant Consulting 
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 Utility, State, Fuel: AEP Ohio, Ohio, Electricity 

 Results: In 2011 calendar year, the program generated a total of 53.9 GWh (1.69%). Average 

savings per participate range from 96 kWh for AMI particpants, to 384 kWh for higher use 

households (0.85 – 1.93%).  Low-income households saved 197 kWh per participant. 

 Contact: Randy Gunn, 312-583-5700 

16. Gunn, Randy, May 2012.  “Evaluation Report: Home Energy Reports.”  Navigant Consulting.   

 Utility, State, Fuel: Commonwealth Edison, IL, Electric 

 Results: In the second program year, savings range from 1.55 – 2.02% and 185.54 – 444.56 

kWh per customer per year, depending on the treatment group.  These results led the 

independent evaluator to conclude that, “average weather-normalized annual savings 

increased from 230 to 317 kWh per customer [from the first to second program year], and 

increase of 38%.  This increase is statistically significant.” 

 Contact: Randy Gunn, 312-583-5700 

17. Dougherty, Anne, July 2012.  “Massachusetts Three Year Cross-Cutting Behavioral Program 

Evaluation Integrated Report.”  Opinion Dynamics Corporation with Navigant Consulting.  

 Utility, State, Fuel: NSTAR & National Grid, MA, Electric & Gas 

 Results: Electric savings range from 1.25 – 2.06% and gas savings range from 0.81 – 1.50%, 

depending on the number of years the program has been running.  From the first to the 

second program year, electric savings increased from 1.61 – 2.06% in one program and 1.25 

– 1.63% in another – increases of 28 and 30%, respectively.  Gas savings increased from 

0.81 to 1.25%, an increase of over 54%.   

 Contact: Anne Dougherty, 617-492-1400 

18. Sutter, Mary, October 2012.  “Impact and Process Evaluation of 2011 (PY4) Ameren Illinois 

Company Behavioral Modification Program.”  Opinion Dynamics Corporation with The Cadmus 

Group, Navigant, and Michaels Engineering.  

 Utility, State, Fuel: Ameren Illinois Company (AIC), IL, Electric & Gas 

 Results: Overall, the program achieved electric net savings of 1.14% per household and gas 

net savings at 0.70% per household.  

 Contact: Mary Sutter, 510-444-5050 

19. Wu, May, November 2012.  “Impact & Persistence Evaluation Report: Sacramento Municipal 

Utility District Home Energy Report Program.”  Integral Analytics, Inc with BuildingMetrics 

Incorporated and Sageview.  

 Utility, State, Fuel: Sacramento Municipal Utility District (SMUD), CA, Electric 

 Results: HERs had a net impact of 2.2% electricity savings per month per household (250 

kWh) in the Wave 1 group (monthly report recipients, quarterly report recipients as well as 
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a third group that stopped receiving reports).  The Wave 2 group, which included UCLA 

Selection, SMUD Segmentation, High Use, E-reports and Seasonal Burst sub-groups, 

experienced a net impact of 1.6% electricity savings per month per household (216 kWh).  

The Seasonal Burst notifications yielded 1.2% mean annual savings (178 kWh), along with 

0.06 kW reductions on summer peak days.  Additionally, “the team found that homes that 

make a structural change with SMUD efficiency rebate dollars that also receive the HER go 

on to save more than homes that merely participate in a rebate program.” 

 Contact: May Wu, May.Wu@IntegralAnalytics.com  

20. Gunn, Randy, November 2012.  “Energy Efficiency / Demand Response Plan: Plan Year 4 

(6/1/2011-5/31/2012), Evaluation Report: Home Energy Reports.” Navigant Consulting. 

 

 Utility, State, Fuel: Commonwealth Edison Company (ComEd), IL, Electric 

 Results: Over the past two years, energy savings by Wave 1 customers do not show sign of 

diminishing and this evaluation calculated 2.20% savings for these participants.  

Participants who began receiving HERs later achieved lower savings rates (1.66% and 

1.16%), although Navigant noted that “their savings are likely in a ramp-up phase” and that 

“Navigant expects that savings from Wave 4 participants will increase by at least 50% over 

the next year.”  

 Contact: Randy Gunn, 312-938-4242, randy.gunn@navigant.com   

21. December 2012.  “Verification of Hawaii Energy 2011 Programs.”  Evergreen Economics. 

 Utility, State, Fuel: Hawaii Energy, HI, Electric 

 Results: “The savings claimed by Hawaii Energy for this measure is a total of 1,704,648 kWh 

based on savings estimated by Opower.”   

 Contact: Evergreen Economics, 503-894-8676 

 

22. December 2012.  “Program Year 1 (2011-2012) EM&V Report for the Residential Energy 

Efficiency Benchmarking Program.”  Navigant. 

 

 Utility, State, Fuel: Progress Energy Carolinas, NC, Electric 

 Results: “Average savings were 224 kWh or 1.23% of energy consumption during the first 

twelve months of the program.  Total program savings were 10.6 GWh during the twelve 

month period of August 2011 to July 2012.” 

 Contact:  Stuart Schare, 303-728-2501 

23. March 2013.  "Puget Sound Energy's Home Energy Reports: 2012 Impact Evaluation." KEMA 

 Utility, State, Fuel: Puget Sound Energy, WA, Electric & Gas 

 Results:  "The overall credited savings for electric and gas were 300 kWh and 11 therms per 

household, respectively.  These savings constitute 2.8% and 1.3% of the household’s 

average electric and gas consumption, respectively…. Those current households that 
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continued to receive reports through the fourth year generated savings at or above levels 

established in the first two years of the program" 

 Contact:  Bobbi Wilhelm, bobette.wilhelm@pse.com 

24. March 2013.  "Evaluation of the Year 1 CL&P Pilot Customer Behavior Program." NMR 

 Utility, State, Fuel: Connecticut Light and Power, CT, Electric 

 Results:  "Overall, the treatment group used an average of 1.7% less energy than did the 

control group, translating to 388 kWh less energy used by a treatment household, compared 

to a control group household, during the first year of the program… Monthly report 

recipients (2.2% savings) saved more electricity than did the quarterly report recipients 

(1.2% savings).” 

 Contact:  Lisa Wilson-Wright, NMR 

25. April 2013. "Evaluation of Pacific Gas and Electric Company's Home Energy Report Initiative 

for the 2010-2012 Program." Freeman, Sullivan & Company 

 Utility, State, Fuel:  Pacific Gas and Electric Company, CA, Electric & Gas 

 Results:  Program waves have been running between 11 to 17 months. Total electric and gas 

savings for the program were 49.9 GWh and 1,469 thousand Therms respectively through 

December 2012.  Percent impact ranges from 0.9% to 1.5% for electric and 0.4% to 0.9% 

for gas depending on number of program months. 

 Contact:  Michael Perry 

26. May 2013. "Home Energy Reports Program: Program Year 2012 Evaluation 

Report."  Navigant Consulting  

 Utility, State, Fuel:  American Electric Power Ohio, OH, Electric 

 Results:  The Home Energy Report Program reported 53,174 MWh of energy savings with an 

average savings rate of 2.0%. 

 Contact:  Randy Gunn, 312-583-5714, randy.gunn@navigant.com 

27. June 2013.  "Massachusetts Cross-Cutting Behavioral Program Evaluation Integrated 

Report."  Opinion Dynamics Corporation 

 Utility, State, Fuel:  National Grid Massachusetts, NSTAR, Electric & Gas 

 Results:  Programs achieved 63 GWh and 344,681 MMBTu in 2012 for 

Massachusetts.  Electric savings rate ranges from 0.89 - 2.47% and gas savings range from 

0.50 - 1.80% depending on the number of years the program has been running.  All electric 

programs running for at least two years show increased savings from PY1 to PY2 and PY2 to 

PY3 where applicable. Gas savings rates are steady or increasing. 

 Contact:  Anne Dougherty, 617-492-1400 
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28. July 2013.  “Evaluation of Residential Incentive Program Portfolio:  May 2012 through 

December 2012.”  ADM Associates, Inc. 

 

 Utility, State, Fuel:  Indiana Michigan Power, IN, Electric 

 Results:  The program achieved an annualized saving rate of 200 kWh per participant for a 

total savings from the program over the evaluation period of 4,051 MWh. 

 Contact:  ADM Associates, 916.363.8383 

 

29. August 2013.  “Review of PG&E Home Energy Reports Initiative Evaluation.” DNV KEMA 

 

 Utility, State, Fuel:  Pacific Gas and Electric, CA, Electric & Gas 

 Results:  Independent evaluation of FSC estimates of savings from PG&E Home Energy 

Report initiative.  DNV KEMA confirms FSC evaluation and  “recommends accepting the 

findings regarding energy savings for HERs presented in the FSC report.” 

 Contact:  Ken Agnew, DNV KEMA 

 

30. August 2013.  “2012 IPL Residential Peer Comparison EM&V Report.” TecMarket Works 

 

 Utility, State, Fuel:  Indianapolis Power & Light Company, Electric 

 Results: “ Overall, the program achieved a net adjusted savings of 7,143 MWh during a full 

year 12-month program period.”  In this first year of the program, savings per households 

were 266 kWh and comprise a percent savings of 1.0%.   “This program passes all key cost-

effectiveness tests.” 

 Contact:  Nick Hall, TecMarket Works 

 

31. August 2013. “SDG&E Home Energy Reports Program.” DNV KEMA 

 

 Utility, State, Fuel: San Diego Gas & Electric Company,  CA, Electric & Gas 

 Results: Over the first 16 months, the program achieved 5,429 MWh of savings, although 

117 MWh and 198 MWh of that were joint savings also attributable to downstream and 

upstream measures, respectively. On average, households in the program achieved energy 

savings of 292.8 kWh or about 1.9% of their usage during that period, and about 11.9 

therms of gas, or 1.5% of usage. 

 Contact: Ken Agnew, DNV KEMA  

32. Stewart, James and Cleff, Jim, “Are You Leaving Peak Demand Savings on the Table? Estimates 

of Peak-Coincident Demand Savings from PPL Electric’s Residential Behavior-Based 

Program” Working Paper, Behavior, Energy & Climate Change Conference. 

 

 Utility, State, Fuel: PPL Electric, PA, Electric 

 Results: “The program reduced PPL Electric’s system peak by about 6.5 MW.” “Demand 

savings were about 50-60% higher on average during system peak hours [compared to non-
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peak hours]” “The program also resulted in energy savings of 36 million kWh per year at an 

average cost of $0.07/kWh”   

33. Allcott, Hunt and Todd Rogers, 2014. “The Short-Run and Long-Run Effects of Behavioral 
Interventions: Experimental Evidence from Energy Conservation.” American Economic Review, 
104(10): 3003-37.  

 Utility, State, Fuel: West Coast Utility (unidentified), Electric  
 Results: At the beginning of a Home Energy Reports program, households display a pattern 

of high-frequency “action and backsliding” between reports, but these cycles diminish over 
time and savings become more durable as treatment continues. Even after two years of 
treatment, “continued treatment still has substantial incremental effects.” “If the 
intervention stops after two years, the effects decay at only 10 to 20 percent per year” 

 Contact: Hunt Allcott, allcott@mit.edu 
 

34. January 2014. "Impact and Process Evaluation of Ameren Illinois Company's Behavioral 
Modification Program (PY5)" Opinion Dynamics. 

 Utility, State, Fuel: Ameren Illinois, Illinois, Electric & Gas 

 Results: “Approximately 198,000 dual fuel customers participated in the Behavioral 

Modification Program in PY5. The program saved 31,618 MWh and 1,576,341 therms.”  

35. January 2014. “National Grid Residential Building Practices and Demonstration Program 

Evaluation: Final Results.” DNV KEMA 

 

 Utility, State, Fuel: National Grid New York, NY, Electric & Gas 

 Results: Over the first 19 months, the program achieved 45,050 MWh in electric savings and 

1,049,976 Therms in gas savings. Of the electric savings, 152 MWh and 53 MWh were joint 

savings also attributable to downstream and upstream measures, respectively. On average, 

electric-only households in the program achieved savings of about 2.3% of their usage, and 

dual-fuel customers saved 1.52% of their electricity usage and 0.77% of their gas usage.   

 Contact: Ken Agnew, DNV KEMA 

 

36. January 2014. “First Annual Report to the Pennsylvania Public Utility Commission for the 

Period June 2012 through May 2013, Program Year 4” The Cadmus Group, Inc. 

 

 Utility, State, Fuel: PPL Electric, PA, Electric 

 Results:  “In the first year of the program, the percent savings (the percent reduction in 

average daily consumption) trend upward and reach a steady state of approximately 1.7% 

to 1.8% by the beginning of PY3….In PY4, the percent savings increase slightly to just above 

2%.” In the fourth year of the program, the average household saved 360 kWh (legacy 

group) and 495 kWh (expansion group). In the fourth year, “The average peak demand 

reduction for the whole program was 6.5 MW, enough electricity to meet the demand of 

approximately 1,800 control group customers during peak hours.” 
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Opower Home Energy Report Program Independent Evaluations 

 

Copies of all evaluations are available for download at http://opower.com/company/library/verification-reports  9 

 
37. January 2014. “Program Year 2 (2012-2013) EM&V Report for the Residential Energy 

Efficiency Benchmarking Program.” Navigant Consulting, Inc. 

 

 Utility, State, Fuel: Duke Energy Progress, NC, Electric 

 Results: “Average savings for participants in the Initial Wave were 1.63% of energy 

consumption during PY2 (August 2012 to July 2013), an increase from 1.23% in PY1” This is 

equivalent to a reduction of “312 kWh if their account was active the entire program year.” 

Total program verified savings were 15.9 GWh, net of savings from other EE programs. 

 
38. January 28, 2014. “Home Energy Reports Program: PY5 Evaluation Report.” Navigant 

Consulting, Inc. 
 

 Utility, State, Fuel: Commonwealth Edison Company, IL, Electric 
 Results: The evaluation finds total program verified savings to be 97,442 MWh, 

corresponding to a 2.04% reduction in usage for program participants. “Over the past three 
  years energy savings by Wave 1 customers have been remarkably stable: 2.05% in EPY3, 
2.20% in EPY4, and 2.16% in EPY5. This is a significant finding and indicates that going 
forward the program is likely to continue to generate savings of approximately 2% for this 
group”  

 
39. March 2014. "Evaluation of 2013 DSM Portfolio: Submitted to CenterPoint Energy Arkansas." 

ADM Associates, Inc.  

 

 Utility, State, Fuel: CenterPoint Energy Arkansas, AR, Gas 

 Results: In program year 2013, the program produced 1,112,462 annual Therms savings; 

and 16,797.3 peak Therms. “Per customer, this averages to a 1.96% reduction in annual gas 

consumption for Wave 1 [in its second year] and 1.00% for Wave 2 [in it’s first year]” 
 

40. March 2014. "Evaluation of 2013 DSM Portfolio: Submitted to SourceGas Arkansas." ADM 
Associates, Inc. 
 

 Utility, State, Fuel: SourceGas Arkansas, AR, Gas 

 Results: In program year 2013, the program produced 438,534 annual Therms savings; and 

9,291.18 peak Therms. "The Home Energy Reports Program observed much higher savings 

in 2013, due largely to the heavier winter" 
 

41. Todd, A., M. Perry, B. Smith, M. Sullivan, P. Cappers, and C. Goldman. 2014. "Insights from Sma
rt Meters: The Potential for Peak Hour Savings from Behavior‐Based Programs." Lawrence 
Berkeley National Laboratory. 

 Utility, State, Fuel: Pacific Gas & Electric, CA, Electric 

 Results: The evaluation finds "statistically significant electricity savings every hour; higher 

kWh savings during peak hours; and a higher percentage of savings during peak hours 

relative to the energy usage in each hour." In other words, "savings disproportionately 
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Opower Home Energy Report Program Independent Evaluations 

 

Copies of all evaluations are available for download at http://opower.com/company/library/verification-reports  10 

increase during the peak hours". During the ten highest system peak days included in the 

dataset, the evaluation finds even "higher peak savings" and "slightly higher proportional 

peak savings" 

 Contact: Annika Todd, 510-486-6544, atodd@lbl.gov 

42. March 2014. “Verification of Savings from Xcel Energy Minnesota’s Print Energy Feedback 
Pilot Project – Final Report.” Center for Energy and the Environment. 

 
 Utility, State, Fuel: Xcel Energy, MN, Electric & Gas 
 Results: “Over three years, the pilot project produced cumulative measured savings of 

26,769 MWh of electricity and 643,667 therms of natural gas. Savings in each year were 
highly significant for each energy type (p<0.001)” “For the customers that remained in the 
program all three years, electricity savings increased significantly each year.” 

 
43. April 2014. "Home Energy Report Program. 2013 Impact Evaluation. Puget Sounds Energy". 

DNV-GL 

 Utility, State, Fuel: Puget Sound Energy, Washington, Electric & Gas 

 Results: “The current treatment group produced credited savings at 3.0% and 1.5% for 

electric and gas, respectively. The suspended treatment group incurred 49% less electric 

savings when compared to current treatment group….Households in the current group that 

continued to receive reports through the fifth year generated savings at or above levels 

established in the first two years of the program. Households in the suspended group that 

were in their third year of not receiving reports still generated at least half of the savings of 

the current treatment group.” 

44. May 2014. "Home Performance Program: Evaluation, Measurement, and Verification Report 
2013" ADM Associates, Inc. 
 

 Utility, State, Fuel: FirstEnergy Ohio Companies (Ohio Edison, The Cleveland Electric 
Illuminating Company, The Toledo Edison Company), Ohio, Electric 

 Results: “The ex post verified annual electricity savings for all participants combined in 
2013 were 12,792,850 kWh,” equivalent to 175.24 annual savings per household.  
“Program-level critical peak demand impacts…were determined to be about 1,460 kW” 
 

Filed: 2015-09-03 
EB-2015-0049 

Exhibit J7.5 
Attachment 

Page 10 of 12

mailto:atodd@lbl.gov
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Copies of all evaluations are available for download at http://opower.com/company/library/verification-reports  11 

45. July 2014. "Home Electricity Report Program, January 2012 through December 2013 Study 
Period: 2013 Impact Evaluation" DNV-GL 
 

 Utility, State, Fuel: Seattle City Light, WA, Electric 
 Results: “The SCL HER program saved over 15 million kWh each year for 2012 and 2013, for 

a total of over 32 million kWh for the two years combined” Household-level impacts “range 
from over 400 kWh [greater than 3%] for the third and fourth years of the Legacy wave to 
250 to 300 kWh [2-2.5%] for the first and second years of the Expansion and Expansion 
CPW waves. The small Legacy CPW wave has the highest per household savings, at greater 
than 500 kWh [5%] per household, perhaps reflecting the increased emphasis on 
conservation accompanying the CPW program” 

 
46. July 2014. “Central Hudson Gas & Electric Corporation: Home Energy Comparison Report 

Program” Applied Energy Group. 
 Utility, State, Fuel: Central Hudson Gas & Electric, New York, Electric and Natural Gas 
 Results: "The average daily energy savings observed in the participant sample is…2.11 

percent. The program achieved an average yearly savings of approximately 210 kWh per 
participant.” “Overall, AEG determined that the HECR program resulted in net energy 
savings of 18,650 MWh and 286,226 Therms” “AEG determined that the overall TRC 
benefit-cost ration for the HECR program is 1.19, and is therefore cost-effective” 

 
47. August 29, 2014. “Evaluation of Southern California Gas Company’s 2013-2014 Conservation 

Campaign: Submitted to Southern California Gas Company.” Nexant. 
 

 Utility, State, Fuel: Southern California Gas Company, CA, Natural Gas 
 Results:  Customers enrolled in the HER program had total verified net savings of 159,708 

therms. Customers who received email HERs only saved approximately 1.4% per 
household, while customers who received paper reports or a combination of paper and 
email reports had savings of approximately 1.5%-1.6% per household. 

 
48. October 3, 2014. “Home Energy Reports Program:  GPY3 Evaluation Report” Navigant 

Consulting, Inc. 
 

 Utility, State, Fuel: People’s Gas and North Shore Gas, IL, Natural Gas 
 Results: “Total program verified net savings are 2,054,727 therms for People’s Gas and 

652,718 for North Shore Gas.” “HER savings correspond to a 0.85% and 0.63% reduction in 
usage for program participants from People’s Gas and North Shore Gas respectively. These 
savings are typical for first year savings for residential gas Home Energy Report Programs, 
as HER program typically exhibit a one to two year ramping period” 

 

49. October 24, 2014. “SCE’s Home Energy Report Program Savings Assessment: Ex-Post 

Evaluation Results, Program Year 2013.” Applied Energy Group. 
 Utility, State, Fuel: SoCal Edison (SCE), California, Electricity. 
 Results: “We estimate ex-post energy savings of 8,541 MWh during the 12-month treatment 

period... We also estimate peak demand savings of 2,809 kW” 
 
50. December 2014. “2013 SCE Home Energy Reports Program: Review and Validation of Impact 

Evaluation.” DNV GL – Energy. 
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Copies of all evaluations are available for download at http://opower.com/company/library/verification-reports  12 

 Utility, State, Fuel: SoCal Edison (SCE), California, Electricity. 
 Results: “DNV GL recommends the following savings estimates for 2013 SCE HER program: 

… 8,795,195 kWh [and peak demand reduction of]… 2,694 kW” 
 

51. October 2014. “SDG&E Home Energy Reports Program: 2013 Impact Evaluation”. DNV GL – 
Energy.  

 Utility, State, Fuel: San Diego Gas & Electric (SDG&E), California, Gas and Electricity. 
 Results: “In 2013, the HER program achieved a reduction of 4,540 MWh across the 

treatment households…. The program also generated 184,400 therms of gas savings” 
 
52. January 16, 2015. “2013 PG&E Home Energy Reports Program: Review and Validation of 

Impact Evaluation ED Res 3.1” DNV GL – Energy. 
 Utility, State, Fuel: Pacific Gas & Electric (PG&E), California, Gas and Electricity 
 Results: DNV measured total electricity savings of 92,832,411 kWh, total gas savings of 

2996,866 Therms, and a peak demand reduction of 15.4 MW 
 
 
53. March 14, 2015. “Smart Energy Manager Program: 2013 Evaluation Report (01/01/2013 – 

12/31/2013)” Navigant  

 Utility, State, Fuel: Baltimore Gas and Electric, Maryland, Electric  

 Results: Navigant measured total electricity savings of 37,980 MWh, total gas savings of 
37,980 Therms, and a peak demand reduction of 15.4 MW  

 
54. May 29, 2015. “Home Energy Reporting Program Evaluation Report (1/1/2014 – 12/31/14). 

Navigant  

 Utility, State, Fuel: Potomac Edison, Maryland, Gas and Electric.  

 Results: Navigant measured total electricity savings of 22,084 MWh and an average savings 
rate of 1.63%.  
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 M. Lister 
 S. Mills 
 F. Oliver-Glasford 
 

UNDERTAKING J7.6 
 

UNDERTAKING 
 
TR, page 181 
 
Enbridge to provide the presentation to shareholders [stakeholders] 
 
 
RESPONSE 
 
For clarity, the exchange during FRPO’s cross examination of Enbridge included an 
offer by Enbridge to provide the presentation that was made to stakeholders; not 
shareholders. 
 
Three presentations were made to stakeholders.  The first provided introductory 
thoughts and comments by Enbridge.  The second included a detailed review of the 
program, including technical aspects, as well as Opower’s experience in other 
jurisdictions.  For the final presentation, Enbridge invited National Grid to share some of 
their own experience with their program in Massachusetts, New York, and Rhode 
Island. 
 
Finally, Enbridge took notes during the day and provided these notes to the 
stakeholders who attended.  It should be noted that in addition to the attendees, 
Enbridge extended the invitation to a broad list of stakeholder representatives to explore 
the benefits of engaging Opower’s experience to deliver exceptional results in the 
Enbridge franchise for its residential customers.         
 
Enbridge has provided the following attachments: 
 
1. Enbridge presentation entitled, “Demand Side Management, Planning 2015-2020:  

Behavioural Programming Discovery Session” 
 

2. Opower presentation entitled, “Enbridge Stakeholder Meeting” 
 

3. National Grid presentation entitled, “Behavioral Energy Efficiency” 
 

4. Enbridge meeting notes entitled, “Consultative meeting on Behavioural program, 
Sept. 16, 2014:  notes of discussion” 
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Opower’s greatest strength lies in the data we have surrounding people and their energy use.Orient to slide – 95 utility partners and ~220 programs!We’re collecting 21 years worth of data every monthWe use this dataset to determine what factors really drive behavioral energy savingsCustomer level: key input is average annual usage history. That is, a customer who uses more energy will save at a higher rate than a customer who uses less energy. In addition, they’re cutting from a bigger pieSomething that surprised us is that not only is this the key factor at the customer level, but really the only customer-level factor, outside of whether or not they receive home energy reports. What we found is that usage correlates so highly with the other customer-level factors that you’d expect to have an impact that it acts as a sort of umbrella over those factors, proxying their effect on savings.We do have inputs at the utility and state level, but the other really key input is whether or not a customer is receiving Opower home energy reports or not. 
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Given the awkward fit, our utility partners have accounted for savings toward their goal in different ways -- absent clear guidance from commissions.  None of these options are fully satisfactory.Some utilities file the full program savings in each year. However, this approach overvalues the program savings in an incremental EERS framework, and is untenable in the long term. Regulators / stakeholders in states like Minnesota and Colorado are starting to take notice.
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 Page 1 

CONSULTATIVE MEETING ON BEHAVIOURAL PROGRAM, 
SEPT. 16, 2014:  NOTES OF DISCUSSION 

This memo summarizes the feedback provided to Enbridge at a meeting on Sept. 16 whose 
purpose was: 

• To build understanding of the OPower behavioural program which Enbridge will launch 
in the residential market and is considering for the commercial market 

• To secure feedback on the program  

• To identify additional potential collaborative ideas which Enbridge could consider for the 
future 

In addition to members of the Enbridge team, external participants at the session included:     

Name Company 

OPA/LDC’s 
 

  

Evelyn Lundhild  Ontario Power Authority 

Karen Sweet Union Gas 

Other 
 

  

Irene Scher OPower 

Drew Sloan OPower 

Tyler Curtis OPower 

Tom Baron National Grid 

Intervenors 
 

  

Chris Neme  (by conference call) Green Energy Coalition 

Norm Rubin Energy Probe 

Jack Gibbons Environmental Defense 

Marion Fraser BOMA 

Josh Wasylyk OEB 

Takis Plagiannakos OEB 
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1. Residential program 

Q AND A 

Meeting participants posed multiple questions to the OPower team to build understanding of the 
program.  This summarizes the questions posed and answers provided by the OPower and 
Enbridge team members. 

Question Answer 

1.  Definition of 
comparables.  How 
geographically specific 
will a “neighbourhood” 
group be defined?  In 
very dense 
neighbourhoods, 1 mile 
area may be too wide.   

The program uses multiple sorts including similar home type, 
same fuel, similar size, and vicinity to get an adequately 
sized comparable sample, within the closest possible radius, 
preferably within a mile.  If comparable sample is too small, 
it uses concentric rings going out to reach minimum sample 
size.   

OPower uses MPAC data on house type and size.  
Customers can correct the data on the web portal.  No data 
is collected on # occupants as the data is too difficult to 
source reliably and the occupancy changes frequently 
(guests, family members moving in/out) 

2. Can you break load data 
into space and water 
heating?  

No.  The program will, however, provide tips tailored to 
householder based on whether or not they have a water 
heater.  (customer can provide profile data on line)   

3.  How do savings for gas 
customers compare to 
electric?   

Gas household savings are typically less than electric.  
Savings are higher in cold climes than warm.   

4. Does OPower have 
experience with dual fuel 
customers or with gas 
and electric utilities 
working together 

Approximately ½ of OPower’s gas utility customers are dual 
fuel companies.  In Oregon, a gas utility and an electric utility 
are collaborating on the program by combining customer 
account information.   

Union and Enbridge face challenges in collaboration due to 
electric utility fragmentation in the market --- 74 electric 
utilities facing 2 gas.   

There are no experiences thus far of collaboration with 
water, with possible exception of a Middle East program.   

5. What is OPower’s 
relationship with the end 
customer? 

OPower has no relationship with the end customer and is 
not seeking to create one.  All materials are branded by the 
utility  

6. Is the program compliant 
with Ontario privacy 
laws? 

Yes.  The program has reached the highest level of 
certification in the US re security.  It complies with Privacy by 
Design.  Its operations are audited annually for security. 

Enbridge has secured approval from internal Legal.  Union 
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Gas and Hydro One are also pursuing the program.   

OPower cannot provide any household data to a third party 
and is bound by an “air tight” NDA.   OPower operates like a 
billing service to Enbridge, not a third party.  

 OPower has no intent to use the program as an advertising 
vehicle  

7. How quickly will Enbridge 
extend the program 
across its customer 
base?  

The intent in 2014 is to start small, build experience with the 
program and then to expand to a larger group in 2015 while 
maintaining the small (10,000) control group to enable 
measurement.   Ultimately, all customers outside the control 
group may be brought into the program, with the exception 
of very low usage customers where there is unlikely to be a 
return.   Expansion to lower usage customers will require a 
shift in communications approach to reduce costs (e.g. “e” 
not mail)  

8. Is the program cost 
effective?   

All programs are designed to meet cost hurdles in the 
jurisdiction.  OPower works with the utility to ensure this.   

9. How transparent are the 
calculations in the “black 
box”?  

All OPower customers have had independent review and 
evaluation of their programs.  The program is designed so 
that all results can be independently verified.   

10. Could OPower data be 
used to validate utilities’ 
claims of savings from 
other programs 
(“widgets”) 

OPower data brings nothing incremental to that analysis, 
which is done through actual billing data.   

11. Is the program designed 
to generate interest in 
other savings programs?   

The primary reason is to drive savings through behavioural 
shifts attributable to the OPower program.  However, 
Enbridge recognizes the power of the program to build 
interest in other programs and will use the tool to build 
participation in other programs  

FEEDBACK SESSION 

Participants were asked to communicate what they liked about the program and any concerns 
and suggestions for improvement.  The table below documents that feedback.  

Likes 

• The idea of having customers benchmarked with neighbours 

• The program taps a large potential pool of savings which hasn’t been addressed up to 
now 

• Measurement and monitoring are strong 
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• Strong customer focus 

• Ability  to use program to cross promote other programs  

Concerns and suggestions for improvement 

• For very dense neighbourhoods, tighten comparables distance to less than a mile 

• Don’t wait “20 years” to achieve high customer coverage 

• Use the OPower program to drive participation in other programs.   It is an important tool 
for cross promotion.  Savings from behavioural programs are relatively short lived; thus, 
we need continued investment in “hard” savings programs.  Do not consider this as a 
replacement for other programs.  Regulators, intervenors and utilities will need to take a 
holistic view of the whole set of programs, not just the OPower program.  (Note:  
Enbridge remarked that it is their intent to use the OPower program to promote other 
programs, not to replace them)  

• Pay special effort to getting clarity and alignment on the final definition of goals and 
measurement.  Need to ensure that OEB and OPA agree on a common method for 
evaluation.   Clarify the definition/measurement of persistence and be clear on how the 
longer term goals are set.  Measurement must be aligned with goals.   

• Ensure positive cost/benefit.  Pursue the potential for cost advantage as a large player:  
greater ability to focus in early days on heavy users and to negotiate cost with OPower.  

• Address the issue of declining impact over time.  How can we justify continued 
implementation?  (OPower noted that program costs will diminish over time through 
changes in communications approach and frequency).    

• Pursue ways to integrate with electricity and, eventually, with water.  While differences in 
scale and geographic scope of gas to electric utilities pose as challenge (2 gas/75 
electrics), Enbridge and Union could focus on pilots with a few large electrics e.g. Hydro 
One.  Enbridge remarked that discussions are already underway.   

• Ensure that communications frequency and complexity don’t overwhelm the consumer.  
Integrated communications among utilities could enable this.   Pursue mobile 
applications to move with consumer trends.   

• Consider using collateral material such as the stickers in the commercial program e.g. 
“I’m your most efficient neighbour”.   
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2. Commercial program 

FEEDBACK SESSION 

Likes 

• Focuses on an underserved segment 

Concerns/suggestions for improvement 

• Ensure pairwise randomization doesn’t allow bias (OPower says that software prohibits 
bias) 

• Consider using energy intensity measures e.g. kwh/sq. ft. or per opening hour 

• Use business associations to help engage their members 

• Consider expansion to institutional market (e.g. schools, hospitals).  Smaller players may 
already be included in SME 

• Figure out how to deal effectively with franchise organizations, especially those which 
are multi city/region.   (OPower mentioned that other utilities have managed on a case 
by case basis).  Union and Enbridge will need to collaborate.  

• Pursue Union/Enbridge integrated approach to the program.  (Enbridge mentioned that 
discussions are underway) 

3. Longer term collaboration opportunities (blue sky 

What future opportunities might exist for Enbridge to enhance DSM effectiveness/impact 
through collaboration?   

• Communicate the comparative usage information on the bill as well, to reinforce 
message delivered through “OPower” mailings 

• Include water as well 

• Enable simple one source energy management information system which could link 
consumer to other programs such as coupons for energy saving devices.  Measure use 
of energy saving measures as well as results. 

• Provide mobile solutions:  e.g. to provide information and promotional offers when 
customer is in a store 

• To secure more net zero homes, we’ll need regulatory change, enabling, for example,  
gas utilities to use rate based pipes to move other energy around.   

• Pursue peak time savings potential.  Can we leverage OPower data to build some form 
of gas demand response?   Create the business case for time of use metering (we know 
the cost, but not the benefits).  Consider a selective program.   
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Witnesses:   S. Bertuzzi 
 S. Hicks  
 M. Lister 
 

UNDERTAKING J8.3 
 
 

UNDERTAKING 
 
TR, page 20 
 
Enbridge to provide technical documentation that describes what OPower does and 
how they do it, including information related to the establishment of test and control 
groups 
 
 
RESPONSE 
 
Enbridge has provided two attachments in response to this undertaking.  The first 
document is labeled “Opower Home Energy Reports:  Program Design and 
Measurement and Verification of Energy Savings”.  This document provides summary 
information for each of the following components: 
 

 Description of program 
 Benefits of program 
 Adoption of similar programs throughout North America 
 Program design 
 Methodology for measurement and verification of results 

 
The second document is labeled “Chapter 17:  Residential Behaviour Protocol,  
The Uniform Methods Project:  Methods for Determining Energy Efficiency Savings for 
Specific Measures”, which was co-authored by The Cadmus Group and Lawrence 
Berkeley National Laboratory.  This document provides a technical explanation of best 
practices (which Opower uses) for the following: 
 

 Common designs of behavioural programs 
 Design of samples 
 Analysis of measurement methods  

 
In response to the Board’s specific inquiry into how the test and control groups are 
established, please see pages 7 to 9 of the second attachment provided.  The 
document also covers best practices for determining program size, randomly assigning 
customers to treatment and control groups, administering the Home Energy Reports, 
collecting data, and verifying the savings.  
 



	  

	  

Opower	  Home	  Energy	  Reports:	  Program	  Design	  and	  Measurement	  and	  
Verification	  of	  Energy	  Savings	  

	  
Introduction	  
	  
By	  providing	  customers	  with	  better	  information	  on	  their	  energy	  use	  and	  personalized	  
energy	  saving	  advice,	  Opower	  motivates	  customers	  to	  measurably	  and	  verifiably	  use	  less	  
energy	  and	  save	  money	  on	  their	  monthly	  bills.	  	  The	  Home	  Energy	  Report	  (HER)	  program	  
also	  helps	  to	  increase	  participation	  in	  other	  utility-‐run	  efficiency	  programs.  
	  
Opower	  is	  the	  leading	  global	  provider	  of	  behavioral	  energy	  efficiency,	  behavioral	  demand	  
response,	  and	  customer	  engagement	  solutions	  for	  the	  utility	  industry.	  Today,	  Opower	  
works	  with	  more	  than	  95	  utilities,	  in	  36	  U.S.	  states	  and	  9	  countries	  to	  deliver	  personalized	  
energy	  usage	  insights	  to	  over	  50	  million	  residential	  households	  and	  Opower’s	  HER	  
programs	  have	  saved	  over	  eight	  terawatt-‐hours	  of	  energy.1	  The	  savings	  from	  Opower	  HER	  
programs	  have	  been	  confirmed	  by	  over	  50	  independent	  evaluations	  and	  accepted	  as	  
energy	  efficiency	  resources	  by	  regulators	  in	  33	  U.S.	  states.2,3	  
 
Opower’s	  HER	  program	  provides	  residential	  customers	  with	  better	  energy	  information	  
through	  personalized	  mailed	  reports	  and	  an	  integrated	  web	  portal	  to	  empower	  them	  to	  
make	  better	  energy	  usage	  decisions.	  	  There	  are	  multiple	  public	  benefits	  associated	  with	  this	  
energy	  efficiency	  program,	  including	  but	  not	  limited	  to:	  
	  

a. Cost	  effective	  energy	  savings:	  Opower	  HER	  programs	  create	  consistent	  and	  
sustainable	  energy	  savings	  on	  the	  range	  of	  1.5	  -‐	  2.5%	  savings	  for	  electric	  customers	  
and	  1.0%	  -‐	  1.5%	  savings	  for	  gas	  customers.	  These	  energy	  savings	  results	  have	  been	  
verified	  through	  over	  50	  independent	  evaluations	  of	  programs	  across	  millions	  of	  
households.4	  	  This	  leads	  to	  reduced	  energy	  costs	  and	  lower	  bills	  for	  families	  who	  
participate	  in	  the	  program.	  

	  
b. Widely	  distributed	  benefits:	  Opower	  HER	  programs	  drive	  widespread	  energy	  

savings	  over	  a	  large	  customer	  population.	  HER	  programs	  have	  the	  added	  benefit	  of	  
delivering	  energy	  savings	  to	  residential	  customers	  regardless	  of	  demographics,	  
including	  age	  and	  income.	  On	  average,	  seniors,	  renters,	  and	  low-‐income	  customers	  
save	  just	  as	  much,	  if	  not	  more,	  than	  homeowners	  and	  customers	  in	  average-‐	  to	  high-‐
income	  groups,	  respectively.5	  	  

	  
c. Heightened	  awareness	  of	  efficiency:	  Opower	  delivers	  energy	  savings	  by	  providing	  

better	  energy	  information.	  	  Through	  Opower’s	  program,	  households	  become	  more	  
aware	  of	  their	  energy	  usage	  and	  opportunities	  for	  conservation	  –	  through	  both	  
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changes	  in	  behavior	  and	  the	  purchase	  of	  energy	  efficient	  products.	  	  For	  example,	  
Opower	  has	  demonstrated	  an	  ability	  to	  lift	  participation	  in	  other	  utility	  efficiency	  
programs.	  	  	  

	  
HER	  Program	  Design	  
	  
Opower	  HER	  programs	  are	  designed	  to	  maximize	  cost-‐effective	  energy	  savings	  for	  
residential	  customers.	  	  HER	  programs	  are	  typically	  designed	  with	  the	  following	  
characteristics:	  	  	  	  
	  

1. Delivery	  of	  reports:	  	  Targeted	  households	  automatically	  receive	  one	  welcome	  
insert	  to	  introduce	  them	  to	  the	  program	  followed	  by	  four	  home	  energy	  reports	  
annually.	  	  These	  reports	  provide	  periodic	  updates	  on	  the	  energy	  usage	  behavior	  of	  a	  
given	  household,	  and	  offer	  tips	  for	  saving	  energy.	  
	  

2. Delivery	  of	  web	  portal:	  All	  program	  participants	  have	  access	  to	  a	  web	  portal	  
designed	  by	  Opower	  that	  is	  integrated	  into	  the	  utility’s	  website.	  	  This	  site	  enables	  
participants	  to	  create	  a	  profile,	  perform	  an	  online	  audit,	  access	  energy	  savings	  tips,	  
monitor	  usage	  over	  time,	  and	  compare	  usage	  to	  neighbors	  for	  benchmarking	  
purposes.	  	  	  
	  

3. Ability	  to	  opt-‐out:	  	  All	  participants	  have	  a	  clear	  method	  for	  opting	  out	  of	  the	  
program	  if	  they	  no	  longer	  want	  to	  receive	  the	  information.	  	  The	  opt-‐out	  rate	  for	  the	  
HER	  program	  has	  generally	  been	  less	  than	  1%.6	  	  

	  
Applied	  Behavioral	  Science	  at	  the	  Core	  of	  Program	  Design	  
	  
The	  HER	  program	  incorporates	  the	  breakthrough	  research	  of	  the	  well-‐known	  Behavioral	  
Scientist,	  Dr.	  Robert	  Cialdini,	  and	  is	  organized	  around	  two	  concepts.	  	  First,	  motivate	  
consumers	  to	  change	  their	  behavior	  by	  putting	  their	  usage	  in	  context.	  	  Second,	  provide	  
them	  with	  salient,	  personalized	  advice	  to	  capitalize	  on	  this	  motivation	  to	  use	  less	  energy	  
and	  save	  money.	  	  Figure	  1	  provides	  a	  sample	  neighbor	  comparison	  that	  puts	  a	  household’s	  
usage	  in	  context	  to	  motivate	  them	  to	  take	  action.	  	  	  
	  
To	  see	  Opower’s	  president,	  Alex	  Laskey	  describe	  Opower’s	  application	  of	  Cialdini’s	  
research,	  please	  see	  his	  TED	  talk	  at	  http://www.ted.com/speakers/alex_laskey.	  
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Figure	  1:	  Sample	  Neighbor	  Comparison	  Module	  
	  

	   	  
	  
Normative	  messaging	  (i.e.	  peer	  benchmarking)	  provides	  the	  foundation	  for	  the	  reports.	  The	  
most	  recognizable	  application	  of	  this	  the	  “neighbor”	  comparisons	  (as	  illustrated	  in	  Figure	  
1),	  wherein	  participants	  are	  compared	  to	  100	  of	  their	  peers	  (e.g.,	  customers	  with	  close	  
proximity	  and	  weather	  patterns)	  as	  well	  as	  to	  their	  most	  efficient	  neighbors,	  defined	  as	  the	  
lowest-‐using	  20%	  of	  those	  100	  homes.	  Behavioral	  science	  research	  has	  demonstrated	  that	  
peer-‐based	  comparisons	  are	  highly	  motivating	  ways	  to	  present	  information.7	  	  	  
	  
Once	  motivated	  by	  this	  comparison,	  customers	  receive	  individually	  targeted	  savings	  tips	  
based	  on	  their	  energy	  usage	  patterns,	  housing	  characteristics,	  and	  demographics.	  Opower’s	  
HER	  programs	  present	  customers	  with	  the	  most	  relevant	  suggestions	  that	  are	  likely	  to	  
deliver	  the	  greatest	  savings.	  	  
	  
Additionally,	  the	  HERs	  include	  “loss	  language”	  in	  the	  tips	  and	  recommendations,	  
encouraging	  customers	  to	  pursue	  energy	  management	  actions	  in	  such	  a	  way	  that	  they	  feel	  
they	  are	  missing	  an	  opportunity	  to	  save	  if	  they	  do	  not	  follow	  through	  on	  a	  suggestion.	  
	  
Program	  Results	  
	  
As	  highlighted	  in	  the	  introduction,	  savings	  from	  Opower’s	  HER	  programs	  have	  been	  
independently	  verified	  by	  more	  than	  fifty	  separate	  evaluations	  and	  reported	  an	  average	  of	  
1.5	  -‐	  2.5%	  savings	  for	  electric	  customers	  and	  1.0%	  -‐	  1.5%	  savings	  for	  gas	  customers.8	  In	  
addition,	  multiple	  independent	  evaluations	  have	  verified	  the	  cost	  effectiveness	  of	  Opower’s	  
behavioral	  programs.9	  	  Dr.	  Hunt	  Allcott	  (2011),	  for	  example,	  verified	  average	  cost	  
effectiveness	  of	  3.3	  cents/kWh	  across	  seventeen	  separate	  Opower	  deployments,	  with	  a	  
range	  from	  1.3	  –	  5.4	  cents/kWh.10 

Opower’s	  ability	  to	  drive	  increased	  participation	  in	  installed	  measure	  programs	  delivers	  
more	  energy	  and	  bill	  savings,	  and	  reduces	  the	  marketing	  costs	  associated	  with	  other	  
programs.	  	  In	  this	  sense,	  Opower	  enhances	  the	  effectiveness	  of	  the	  entire	  efficiency	  
portfolio.	  
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Increased	  program	  participation	  occurs	  even	  without	  Opower	  directly	  promoting	  
particular	  programs.	  	  Opower	  refers	  to	  this	  as	  the	  “halo”	  effect	  of	  the	  program.	  	  With	  direct	  
promotion	  of	  programs,	  Opower	  can	  drive	  further	  increases	  in	  program	  participation.	  	  For	  
example,	  Opower	  recently	  increased	  participation	  by	  59%	  in	  a	  refrigerator-‐recycling	  
program	  for	  an	  electric	  utility	  in	  the	  Midwest.11 	  
	  
Methodology	  for	  Measuring	  and	  Verifying	  Program	  Savings	  
	  
The	  Opower	  HER	  program	  uses	  randomized	  controlled	  trials	  (RCTs)	  and	  ex-‐post	  
measurement—rather	  than	  ex	  ante	  deemed	  savings—to	  measure	  savings	  with	  over	  90%	  
statistical	  confidence.	  	  Under	  this	  approach,	  Opower	  uses	  parameters	  to	  create	  an	  eligible	  
group	  of	  recipients,	  randomly	  assigns	  households	  to	  control	  and	  treatment	  groups,	  tests	  
these	  groups	  to	  ensure	  statistical	  equivalence,	  sends	  reports	  only	  to	  the	  treatment	  group,	  
and	  measures	  the	  difference	  in	  energy	  usage	  between	  the	  two	  groups	  using	  statistical	  
billing	  analysis.	  	  Both	  groups	  are	  exposed	  to	  the	  same	  local	  weather,	  energy	  prices,	  and	  
economic	  environment.	  The	  only	  statistically	  meaningful	  difference	  between	  the	  groups	  is	  
that	  the	  test	  group	  receives	  HERs	  while	  the	  control	  group	  does	  not.	  As	  such,	  any	  
subsequent	  shifts	  in	  the	  usage	  pattern	  of	  the	  test	  population	  can	  be	  attributed	  to	  the	  
treatment.	  	  
	  
This	  approach	  measures	  savings	  without	  bias	  and	  with	  precision.	  Key	  components	  of	  this	  
approach	  include:	  
	  
(i) Statistically	  equivalent	  and	  randomly	  allocated	  control	  and	  treatment	  groups	  
(ii) Opt-‐out	  design	  
(iii) Ex-‐post	  measurement	  
(iv) Panel	  data	  methodology	  billing	  analysis	  for	  comparison	  of	  control	  and	  treatment	  

groups	  
	  
The	  following	  is	  the	  basic	  calculation	  of	  impact:	  
	  
kWh	  saved	  (test	  group)	  =	  kWh	  used	  (control	  group)	  –	  kWh	  used	  (test	  group)	  –	  kWh	  saved	  

by	  rebated	  equipment	  (product	  participation)	  for	  the	  same	  time	  
period	  and	  same	  customers	  
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Figure	  2:	  Measurement	  and	  Verification	  Flow	  Chart	  	  

 

 
	  
Randomized	  Control	  Trials	  with	  Panel	  Data	  Analysis	  are	  Best	  Practice	  
	  
RCT	  methodology	  is	  consistent	  with	  the	  recommendations	  of	  the	  U.S.	  Department	  of	  
Energy’s	  Uniform	  Methods	  Project	  for	  Determining	  Energy	  Savings	  for	  Specific	  Measures.12	  	  
The	  Uniform	  Methods	  Project	  report	  concludes:	  
	  

“This	  protocol	  recommends	  randomized	  control	  trials	  …	  because	  they	  yield	  
unbiased	  and	  robust	  estimates	  of	  savings	  caused	  by	  the	  program.”13	  

	  
This	  is	  a	  low-‐risk	  approach	  because	  the	  results	  are	  proven	  and	  predictable,	  but	  also	  
because	  they	  are	  measured	  ex	  post,	  so	  the	  credit	  is	  given	  for	  results	  actually	  achieved.	  This	  
is	  different	  from	  many	  other	  efficiency	  programs,	  which	  have	  expected	  values	  but	  no	  
means	  by	  which	  to	  measure	  after	  savings	  have	  occurred.	  	  It	  is	  an	  approach	  that	  has	  been	  
recognized	  as	  the	  gold	  standard	  by	  the	  U.S.	  Department	  of	  Energy	  and	  used	  by	  over	  fifteen	  
independent	  evaluations	  of	  program	  impact.14	  
	  
This	  approach	  is	  also	  consistent	  with	  best	  practices	  supported	  by	  the	  National	  Action	  Plan	  
for	  Energy	  Efficiency	  guidelines,15	  the	  California	  Evaluators	  Manual,16	  and	  The	  Brattle	  
Group’s	  Principles	  of	  Behavior-‐Based	  Energy	  Efficiency.17	  
	  
	  
	  

Filed: 2015-09-03 
EB-2015-0049 

Exhibit J8.3 
Attachment 1 
Page 5 of 27



	  

	   6 

	  
Addressing	  Double	  Counting	  
	  
Opower	   recognizes	   that	   correct	   attribution	   of	   savings	   is	   critical	   to	   the	   fair	   accounting	   of	  
portfolio	  efficiency	  standards.	  Accordingly,	  Opower	  follows	  the	  U.S.	  Department	  of	  Energy’s	  
recommendations	  for	  addressing	  double	  counting,	  as	  articulated	  in	  Figure	  3	  below.18	   
	  

Figure	  3:	  Addressing	  Double	  Counting	  
	  

	  	  
	  

For	  individually	  tracked	  utility-‐run	  efficiency	  programs,	  Opower	  can	  estimate	  these	  
double-‐counted	  savings	  with	  statistical	  precision.	  	  From	  an	  accounting	  perspective,	  these	  
savings	  can	  either	  be	  subtracted	  from	  Opower’s	  reported	  overall	  savings	  or	  shared	  
between	  the	  Opower	  program	  and	  the	  other	  programs.	  	  	  
	  
Conclusion	  
	  
There	  is	  broad	  consensus	  among	  North	  American	  energy	  regulators	  as	  to	  the	  value	  and	  
robustness	  of	  the	  energy	  savings	  of	  Opower’s	  HER	  programs.	  	  These	  commissions	  agree	  
that	  HER	  programs	  are	  prudent	  efficiency	  investments	  that	  deliver	  benefits	  to	  customers	  in	  
the	  form	  of	  bill	  savings,	  as	  well	  as	  avoided	  energy	  and	  capacity	  costs.	  In	  fact,	  behavioral	  
programs	  have	  been	  incorporated	  into	  long-‐term	  energy	  efficiency	  strategy	  and	  resource	  
planning	  in	  several	  utilities	  in	  the	  U.S.	  For	  example,	  PacifiCorp	  treats	  behavioral	  programs	  
as	  a	  planning	  resource	  in	  the	  Integrated	  Resources	  Plan	  for	  its	  multi-‐state	  utility	  
operations.19	  
 
Finally,	  the	  potential	  of	  behavioral	  programs	  to	  generate	  lasting	  energy	  savings	  with	  
concomitant	  emissions	  reductions	  has	  been	  recognized	  by	  the	  environmental	  regulatory	  
community,	  as	  well.	  In	  May	  2015,	  the	  U.S.	  National	  Association	  of	  Clean	  Air	  Agencies	  
included	  behavioral	  programs	  among	  the	  menu	  technologies	  and	  policy	  options	  to	  reduce	  
greenhouse	  gas	  emissions	  from	  the	  power	  sector	  in	  compliance	  with	  the	  U.S.	  
Environmental	  Protection	  Agency’s	  Clean	  Power	  Plan.20	  

1. Calculate	  the	  savings	  that	  result	  
from	  participation	  in	  a	  given	  
program	  in	  the	  control	  (blue	  
shading)	  and	  treatment	  groups	  
(green	  shading)	  

2. Measure	  the	  difference	  between	  
savings	  in	  treatment	  and	  control	  
groups	  (“double-‐counted	  savings”	  in	  
chart)	  

3. Assign	  double-‐counted	  savings	  and	  
associated	  program	  cost	  to	  Opower,	  
the	  other	  efficiency	  program,	  or	  
both	  
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Endnotes	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Eight terawatt-hours is equivalent to the amount of electricity needed to power all residential households in the 
state of New Mexico for one year. 
2 See Appendix 2 for an annotated bibliography of independent evaluations of Opower HER programs. 
3 See Appendix 1 for a comprehensive list of regulatory approvals of Opower HER programs by state. 
4 See, for example, the following select independent evaluations:  
(i) Dougherty, Anne, July 2012.  “Massachusetts Three Year Cross-Cutting Behavioral Program Evaluation 

Integrated Report.”  Opinion Dynamics with Navigant Consulting; 
(ii) Gunn, Randy, May 2012.  “Evaluation Report: Home Energy Reports.”  Navigant Consulting; 
(iii) April 2012.  “Puget Sound Energy’s Home Energy Reports Program: Three Year Impact, Behavioral, and 

Process Evaluation.”  KEMA Energy & Sustainability; 
(iv) Allcott, Hunt, October 2011.  “Social Norms and Energy Conservation.”  Journal of Public Economics 

Vol 95 (9-10), pp. 1082 – 1095;  
(v) Todd, Annika, Steven Schiller, and Charles Goldman, October 2011.  “Analysis of PSE’s Pilot Energy 

Conservation Project: Home Energy Reports.”  Lawrence Berkeley National Laboratory; 
(vi) Dougherty, Anne, June 2011.  “Massachusetts Cross-Cutting Behavioral Program Evaluation.”  Navigant 

Consulting and Opinion Dynamics;  
(vii) Davis, Matt, May 2011.  “Behavior and Energy Savings: Evidence from a Series of Experimental 

Interventions.” Environmental Defense Fund;  
(viii) Cooney, Kevin, February 2011.  “Evaluation Report: OPOWER SMUD Pilot Year 2.” Navigant 

Consulting; 
(ix) Wilhelm, Bobbi, October 2010.  “Puget Sound Energy’s Home Energy Reports Program.” KEMA;  
(x) Ivanov, Chris, July 2010.  “Measurement and Verification Report of OPOWER Energy Efficiency Pilot 

Program.”  Power System Engineering;  
(xi) Macke, Rich, June 2010.  “Measurement and Verification Report of Lake Country’s OPOWER Energy 

Efficiency Pilot Program.”  Power System Engineering;  
(xii) Allcott, Hunt and Sendhi Mullainathan, March 2010.  “Behavior and Energy Policy.”  Science.  Vol. 327; 
(xiii) Allcott, Hunt, February 2010.  “Social Norms and Energy Conservation.”  Working Paper, Massachusetts 

Institute of Technology’s Center for Energy and Environmental Policy Research;  
(xiv) Ayres, Ian, et al., September 2009.  “Evidence From Two Large Field Experiments That Peer Comparison 

Feedback Can Reduce Residential Energy Usage.”  NBER Working Paper;  
(xv) Klos, Mary, September 2009.  “Impact Evaluation of OPOWER SMUD Pilot Study.”  Summit Blue 

Consulting, LLC 
5 See, for example, the following select independent evaluations:  
(i) Gunn, Randy, December 2010. “Energy Efficiency / Demand Response Plan: Plan Year 2 (6/1/2009-

5/31/2010), Evaluation Report: OPOWER Pilot.” Navigant Consulting. 
(ii) Gunn, Randy, May 2012."AEP Ohio EE/DR Plan Year 3. Program Year 2011 Evaluation Report - HER 

Program". Navigant Consulting 
(iii) Gunn, Randy, May 2012. “Evaluation Report: Home Energy Reports.” Navigant Consulting 
(iv) December 2012. “Program Year 1 (2011-2012) EM&V Report for the Residential Energy Efficiency 

Benchmarking Program.” Navigant 
(v) May 2013. "Home Energy Reports Program: Program Year 2012 Evaluation Report." Navigant Consulting 
(vi) January 2014. “First Annual Report to the Pennsylvania Public Utility Commission for the Period June 

2012 through May 2013, Program Year 4” The Cadmus Group, Inc. 
6 Allcott, Hunt, October 2011.  “Social Norms and Energy Conservation.”  Journal of Public Economics Vol 95 (9-
10), pp. 1082 – 1095; See Table 2 for opt-out results.  
7 For a discussion of the power of normative comparisons relative to economic, civic, or environmental persuasive 
appeals, see: Cialdini, Robert, and Wesley Schultz, 2004, “Understanding and Motivating Energy Conservation via 
Social Norms,” Arizona State and California State Universities, available here: 
http://opower.com/uploads/library/file/2/understanding_and_motivating_energy_conservation_via_social_norms.pdf 
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8 See footnote 1. 
9 See footnote 1.  
10 Allcott, Hunt. “Social Norms and Energy Conservation.” October 2011. Journal of Public Economics Vol. 95 (9-
10), pp. 1082-1095. 
11 Ibid. 
12 Steward, James and Annika Todd. “Chapter 17: Residential Behavior Protocol.” The Uniform Methods Project: 
Methods for Determining Energy Efficiency Savings for Specific Measures. January 2015. Prepared for the U.S. 
Department of Energy National Renewable Energy Laboratory. Available: 
http://energy.gov/sites/prod/files/2015/02/f19/UMPChapter17-residential-behavior.pdf. 
13 Ibid., p. 5. 
14 See footnote 1. 
15 National Action Plan for Energy Efficiency. “Model Energy Efficiency Program Impact Evaluation Guide.” 
November 2007. Available online at: http://www1.eere.energy.gov/office_eere/pdfs/napee_evaluation_guide.pdf.   
16 California Public Utilities Commission. “California Energy Efficiency Evaluation Protocols: Technical, 
Methodological, and Reporting Requirements for Evaluation Professionals.” April 2006. Available Online at: 
http://www.calmac.org/events/EvaluatorsProtocols_Final_AdoptedviaRuling_06-19-2006.pdf. 
17 Sergici, Sanem and Ahmad Faruqui. “Measurement and Verification Principles for Behavior-Based Efficiency 
Programs.” May 2011. Available online at: http://opower.com/uploads/library/file/10/brattle_mv_principles.pdf. 
18 Ibid., pp. 31 – 33. 
19 PacifiCorp. (March 2015). 2015 Integrated Resource Plan: Volume I.  Available: 
http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Integrated_Resource_Plan/2015IRP/Pacifi
Corp_2015IRP-Vol1-MainDocument.pdf. 
20 U.S. National Association of Clean Air Agencies. (May 2015). Implementing EPA’s Clean Power Plan: A Menu 
of Options. 
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Appendix	  1:	  Regulatory	  Approvals	  of	  Opower	  Home	  Energy	  Report	  Programs	  
	  
Below,	  find	  the	  names	  of	  utilities	  that	  have	  received	  approval	  from	  their	  respective	  regulatory	  commissions	  
to	  implement	  Home	  Energy	  Report	  programs,	  the	  regulatory	  commission	  granting	  the	  respective	  approvals,	  
and	  the	  case/docket	  numbers	  within	  which	  the	  approvals	  were	  granted.	  
	  
	  

	  	   Regulatory	  Commission	   Utility	   Case/Docket	  
Numbers	  

1	   Arizona	  Corporation	  Commission	   Arizona	  Public	  Service	  
Tucson	  Electric	  Power	  

10-‐0219	  
07-‐0401;	  11-‐0055	  

2	   Arkansas	  Public	  Service	  
Commission	  

Empire	  District	  
Source	  Gas	  AR	  
CenterPoint	  
Entergy	  

07-‐076-‐TF	  
07-‐078-‐TF	  
07-‐081-‐TF	  
07-‐085-‐TF	  

3	   California	  Public	  Utilities	  
Commission	  

Pacific	  Gas	  &	  Electric	  
San	  Diego	  Gas	  &	  Electric	  
Southern	  California	  Gas	  

A.	  12-‐07-‐001-‐	  A.12-‐07-‐004	  
D.	  12-‐11-‐015	  &	  (AL)	  4449.	  

4	   Colorado	  Public	  Utilities	  
Commission	  

Xcel	  
Black	  Hills	  Energy	  

10A-‐471EG	  
14A-‐0488G	  

5	   State	  of	  Connecticut	  Public	  Utilities	  
Regulatory	  Authority	  

United	  Illuminating;	  
Connecticut	  Light	  &	  Power	  

Dockets	  12-‐02-‐01;	  11-‐10-‐
03,	  10-‐10-‐04	  
	  	  

6	   Florida	  Public	  Service	  Commission	   Gulf	  Power	  
Progress	  

100154-‐EG	  
100160-‐EG	  

7	   Hawaii	  Public	  Utilities	  Commission	   Hawaii	  Energy	   No	  docket	  number;	  third	  
party	  administrator	  
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8	   Illinois	  Corporation	  Commission	   Ameren	  

	  
ComEd	  
	  	  
Nicor	  Gas	  
North	  Shore	  Gas/People’s	  

10-‐0568	  
13-‐0498	  
10-‐0570	  
13-‐0546	  
13-‐0549	  
13-‐0550	  

9	   Iowa	  Utilities	  Board	   MidAmerican	  
	  	  
	  	  
	  	  
Interstate	  Power	  &	  Light	  

N/A	  –	  pilot	  program	  run	  
under	  docket	  EEP-‐2008-‐
0002;	  
EEP-‐2012-‐0002	  
N/A	  –	  pilot	  program	  run	  
under	  docket	  
EEP-‐2012-‐0001	  

10	   Indiana	  Utility	  Regulatory	  
Commission	  

Indiana	  Michigan	  
	  	  
NIPSCO	  
Vectren	  

43959;	  
44486;	  
43912;	  
43938	  

11	   Kentucky	  Public	  Service	  
Commission	  

LGE/KU	  
Kentucky	  Power	  

2011-‐00134	  
2014-‐00003	  
2014-‐00271	  

12	   New	  Orleans	  City	  Council	  
(Louisiana)	  

Entergy	  NO	   R-‐15-‐140	  

13	   Maryland	  Public	  Service	  
Commission	  

Potomac	  Edison	  
Baltimore	  Gas	  &	  Electric	  
Potomac	  Electric	  
Delmarva	  Power	  &	  Light	  
SMECO	  

9153	  
9154	  
9155	  
9156	  
9157	  

14	   Massachusetts	  Department	  of	  
Public	  Utilities	  

National	  Grid	  
NSTAR	  

09-‐121;12-‐103	  
09-‐126;	  12-‐105	  

15	   Michigan	  Public	  Service	  
Commission	  

DTE	   U-‐17049	  
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16	   Minnesota	  Public	  Utilities	  

Commission	  
MERC	  
CenterPoint	  
Otter	  Tail	  Power	  Company	  
	  	  
Xcel	  

G011/CIP-‐09-‐800;	  
G008/CIP-‐09-‐291;	  
G008/CIP-‐12-‐564	  
E017/CIP-‐13-‐277	  
E017/CIP-‐10-‐356;	  
G002/CIP-‐09-‐198;	  
G002/CIP-‐12-‐447	  

17	   Missouri	  Public	  Service	  Commission	   Kansas	  City	  Power	  &	  Light	   EO-‐2012-‐0008;	  
EO-‐2012-‐0009	  
EO-‐2014-‐0095	  

18	   Mississippi	  Public	  Service	  
Commission	  

Mississippi	  Power	  
Company	  

2014–UN–10	  

19	   Nevada	  Public	  Utilities	  Commission	   NV	  Energy	   13-‐07002	  

20	   New	  Hampshire	  Public	  Utilities	  
Commission	  

National	  Grid	  –	  PSNH	   DE	  10-‐188	  

21	   New	  Jersey	  Board	  of	  Public	  Utilities	   New	  Jersey	  Natural	  Gas	   GO10030225	  

22	   New	  Mexico	  Public	  Regulation	  
Commission	  

Xcel	   09-‐00352-‐UT	  
	  	  

23	   New	  York	  State	  Public	  Service	  
Commission	  

Central	  Hudson	  
National	  Grid	  
NYSEG	  
RGE	  

07-‐M-‐0548	  
08-‐E-‐1133	  
08-‐E-‐1129	  
08-‐E-‐1130	  

24	   North	  Carolina	  Utilities	  Commission	   Progress	   E-‐2,	  Sub	  989	  

25	   Public	  Utilities	  Commission	  of	  Ohio	  
Public	  Utilities	  Commission	  of	  Ohio	  

AEP	  Ohio	  
	  	  
FirstEnergy	  –	  Cleveland	  
Elect.	  
FirstEnergy	  –	  Ohio	  Edison	  
FirstEnergy	  –	  Toledo	  
Edison	  

11-‐5028-‐GA-‐UNC:	  09-‐1089-‐
EL-‐POR	  
12-‐2190-‐EL-‐POR	  
12-‐2191-‐EL-‐POR	  
12-‐2192-‐EL-‐POR	  

26	   Oklahoma	  Corporation	  Commission	   CenterPoint	   PUD	  201-‐000148;	  
PUD	  201300085	  

27	   Oregon	  Public	  Utility	  Commission	   Energy	  Trust	  of	  Oregon	   N/A	  -‐	  Third	  party	  program	  
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28	   Pennsylvania	  Public	  Utility	  

Commission	  
PECO	  
PPL	  
	  	  
West	  Penn	  Power	  
Duquesne	  Light	  

M-‐2009-‐2093215	  
M-‐2009-‐2093216	  
M-‐2012-‐2234388	  

M-‐2009-‐2093218	  
M-‐2009-‐2093217	  
M-‐2012-‐2289411	  

28	   Rhode	  Island	  Public	  Utilities	  
Commission	  

National	  Grid	   Docket	  4284	  

29	   Public	  Service	  Commission	  of	  South	  
Carolina	  

South	  Carolina	  Electric	  &	  
Gas	  Company	  

2013-‐50-‐E	  
2015-‐45-‐E	  

30	   Public	  Service	  Commission	  of	  Utah	   Rocky	  Mountain	  Power	   08-‐999-‐05	  
12-‐035-‐77	  

31	   Virginia	  State	  Corporation	  
Commission	  

Washington	  Gas	  Light	  Co.	   PUE-‐2012-‐00138	  

32	   Washington	  Utilities	  and	  
Transportation	  Commission	  

Puget	  Sound	  Energy	  
Pacific	  Power	  

UE-‐100177	  
UE-‐132047	  

33	   Wyoming	  Public	  Service	  
Commission	  

Rocky	  Mountain	  Power	   20000-‐461-‐EA-‐14	  

	  
Note:	  Table	  does	  not	  include	  approval	  of	  Home	  Energy	  Reports	  program	  in	  Hawaii	  and	  Oregon,	  where	  a	  third	  
party	  administrator	  structure	  is	  in	  place.	  These	  programs	  do	  not	  require	  PUC	  approval,	  but	  are	  in	  place	  in	  
both	  states.	  
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The	  map	  below	  illustrates	  the	  states	  with	  regulatory	  approval	  for	  Home	  Energy	  Reports	  programs:	  
	  	  

	  
	  

Appendix	  2:	  Annotated	  bibliography	  of	  independent	  evaluations	  of	  Opower	  HER	  
programs	  
Copies	  of	  all	  evaluations	  are	  available	  for	  download	  at	  
http://opower.com/company/library/verification-‐
reportshttp://opower.com/company/library/verification-‐reports	  
http://opower.com/company/library/verification-‐reports	  
	  
1.	  Klos,	  Mary,	  September	  2009.	  	  “Impact	  Evaluation	  of	  OPOWER	  SMUD	  Pilot	  Study.”	  	  
Summit	  Blue	  Consulting,	  LLC.	  	  
	  
● Utility,	  State,	  Fuel:	  Sacramento	  Municipal	  Utility	  Department,	  CA,	  Electric	  
● Results:	  Summit	  Blue	  (d/b/a	  Navigant)	  verified	  an	  average	  of	  2.2%	  savings	  in	  the	  

first	  year,	  as	  well	  as	  a	  bump	  to	  2.8%	  average	  savings	  in	  the	  first	  four	  months	  of	  year	  
two	  

● Contact:	  Mary	  Klos,	  608-‐807-‐0083,	  mklos@summitblue.com	  
	  

2.	  Ayres,	  Ian,	  et	  al.,	  September	  2009.	  	  “Evidence	  From	  Two	  Large	  Field	  Experiments	  That	  
Peer	  Comparison	  Feedback	  Can	  Reduce	  Residential	  Energy	  Usage.”	  	  NBER	  Working	  Paper.	  	  	  
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● Utility,	  State,	  Fuel:	  Sacramento	  Municipal	  Utility	  Department	  &	  Puget	  Sound	  Energy,	  

CA	  &	  WA,	  Electric	  &	  Gas	  
● Results:	  There	  is	  evidence	  of	  a	  reduction	  in	  the	  early	  years	  of	  the	  program	  of	  1.2%	  

(natural	  gas)	  and	  2.1%	  (electric)	  participants	  
● Contact:	  203-‐415-‐5587,	  ian.ayres@yale.edu	  

	  
3.	  	  Allcott,	  Hunt,	  February	  2010.	  	  “Social	  Norms	  and	  Energy	  Conservation.”	  	  Working	  Paper,	  
Massachusetts	  Institute	  of	  Technology’s	  Center	  for	  Energy	  and	  Environmental	  Policy	  
Research.	  	  	  

● Utility,	  State,	  Fuel:	  Connexus,	  MN,	  Electric	  	  
● Results:	  Using	  data	  from	  a	  randomized	  natural	  field	  experiment	  at	  80,000	  treatment	  

and	  control	  households	  in	  Minnesota,	  it	  is	  estimated	  that	  the	  monthly	  program	  
reduces	  energy	  consumption	  by	  2.3	  –	  2.4%	  relative	  to	  baseline	  

● Contact:	  Hunt	  Allcott,	  allcott@mit.edu	  
	  

4.	  	  Allcott,	  Hunt	  and	  Sendhil	  Mullainathan,	  March	  2010.	  	  “Behavior	  and	  Energy	  Policy.”	  	  
Science,	  Vol.	  327	  

● Utility,	  State,	  Fuel:	  This	  article	  is	  a	  literature	  review	  
● Results:	  Using	  randomized,	  controlled	  trials	  with	  hundreds	  of	  thousands	  of	  utility	  

customers	  across	  the	  United	  States,	  these	  [OPOWER]	  reports	  have	  been	  shown	  to	  
reduce	  electricity	  consumption	  in	  the	  average	  household	  by	  over	  2%.	  

● Contact:	  Hunt	  Allcott,	  allcott@mit.edu	  
	  

5.	  Macke,	  Rich,	  June	  2010.	  	  “Measurement	  and	  Verification	  Report	  of	  Lake	  Country’s	  
OPOWER	  Energy	  Efficiency	  Pilot	  Program.”	  	  Power	  System	  Engineering.	  

● Utility,	  State,	  Fuel:	  Lake	  Country	  Power,	  MN,	  Electric	  
● Results:	  Average	  of	  2.77%	  first-‐year	  savings	  with	  99%	  statistical	  confidence	  
● Contact:	  Rich	  Macke,	  763-‐783-‐5349,	  macker@powersystem.org	  

	  
6.	  Ivanov,	  Chris,	  July	  2010.	  	  “Measurement	  and	  Verification	  Report	  of	  OPOWER	  Energy	  
Efficiency	  Pilot	  Program.”	  	  Power	  System	  Engineering.	  

● Utility,	  State,	  Fuel:	  Connexus,	  MN,	  Electric	  
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● Results:	  With	  99%	  confidence,	  the	  program	  demonstrated	  an	  average	  of	  2.07%	  

savings	  across	  three	  distinct	  approaches	  to	  measuring	  and	  verifying	  the	  results	  
● Contact:	  Chris	  Ivanov,	  608-‐268-‐3516,	  ivanovc@powersystem.org	  

	  
7.	  October	  2010.	  	  “Puget	  Sound	  Energy’s	  Home	  Energy	  Reports	  Program.”	  KEMA.	  

● Utility,	  State,	  Fuel:	  Puget	  Sound	  Energy,	  WA,	  Electric	  &	  Gas	  
● Results:	  The	  savings	  rate	  of	  the	  most	  recent	  12	  months	  was	  significantly	  greater	  

than	  for	  the	  first	  12	  months	  –	  improving	  from	  1.87%	  to	  2.28%	  average	  electric	  
savings	  

● Contact:	  Bobbi	  Wilhelm,	  425-‐462-‐3432,	  bobette.wilhelm@pse.com	  
mailto:bobette.wilhelm@pse.com	  

	  
8.	  Gunn,	  Randy,	  December	  2010.	  	  “Energy	  Efficiency	  /	  Demand	  Response	  Plan:	  Plan	  Year	  2	  
(6/1/2009-‐5/31/2010),	  Evaluation	  Report:	  OPOWER	  Pilot.”	  Navigant	  Consulting.	  
	  
● Utility,	  State,	  Fuel:	  Commonwealth	  Edison	  Company	  (ComEd),	  IL,	  Electric	  
● Results:	  “Average	  annual	  savings	  was	  1.54%	  for	  high	  energy	  users,	  and	  was	  1.27%	  

for	  low	  energy	  users.”	  
● Contact:	  Randy	  Gunn,	  312-‐938-‐4242,	  randy.gunn@navigantconsulting.com	  	  

	  
9.	  Cooney,	  Kevin,	  February	  2011.	  	  “Evaluation	  Report:	  OPOWER	  SMUD	  Pilot	  Year	  2.”	  
Navigant	  Consulting.	  	  	  
	  
● Utility,	  State,	  Fuel:	  Sacramento	  Municipal	  Utility	  Department,	  CA,	  Electric	  
● Results:	  (i)	  2.89%	  savings	  in	  the	  second	  year,	  22%	  increase	  over	  first	  year;	  (ii)	  

Highest	  savings—3.56%	  savings	  in	  July/August	  of	  2009—occurred	  during	  peak	  
season;	  and	  (iii)	  only	  signs	  of	  impact	  stability	  over	  the	  first	  30	  months	  of	  the	  
program	  

● Contact:	  Kevin	  Cooney,	  312-‐583-‐5700	  
	  
10.	  Davis,	  Matt,	  May	  2011.	  	  “Behavior	  and	  Energy	  Savings:	  Evidence	  from	  a	  Series	  of	  
Experimental	  Interventions.”	  	  Environmental	  Defense	  Fund.	  

● Utility,	  State,	  Fuel:	  Report	  verifies	  results	  from	  11	  different	  gas	  and	  electric	  utilities	  
covering	  urban	  and	  suburban	  communities	  in	  6	  states	  in	  the	  Northeast,	  Midwest,	  
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and	  West.	  	  Specific	  utility	  names	  are	  not	  released	  for	  confidentiality	  purposes.	  	  
Electric	  only.	  

● Results:	  	  Reports	  have	  driven	  electricity	  savings	  ranging	  from	  1.1-‐2.9%	  across	  the	  11	  
deployments,	  and,	  if	  fully	  deployed	  in	  the	  US,	  OPOWER	  programs	  would	  lead	  to	  $3	  
billion	  in	  annual	  savings	  

● Contact:	  Matt	  Davis,	  mdavis@edf.org	  
	  
11.	  Dougherty,	  Anne,	  June	  2011.	  	  “Massachusetts	  Cross-‐Cutting	  Behavioral	  Program	  
Evaluation.”	  Navigant	  Consulting	  and	  Opinion	  Dynamics.	  
	  
● Utility,	  State,	  Fuel:	  National	  Grid,	  MA,	  Electric	  
● Results:	  1.61%	  average	  savings,	  of	  which	  the	  majority	  came	  from	  actions	  that	  were	  

taken	  outside	  other	  National	  Grid	  programs.	  	  	  
● Contact:	  Anne	  Dougherty,	  617-‐492-‐1400	  

	  
12.	  Todd,	  Annika,	  Steven	  Schiller,	  and	  Charles	  Goldman,	  October	  2011.	  “Analysis	  of	  PSE’s	  
Pilot	  Energy	  Conservation	  Project:	  “Home	  Energy	  Reports.”	  	  Lawrence	  Berkeley	  National	  
Laboratory.	  

● Utility,	  State,	  Fuel:	  Puget	  Sound	  Energy,	  WA,	  Electric	  &	  Gas	  
● Results:	  “The	  evaluation	  study	  design	  for	  the	  HER	  pilot	  program	  utilized	  a	  

randomized	  controlled	  experiment	  with	  an	  opt-‐out	  design,	  which	  is	  the	  best	  feasible	  
method	  of	  inferring	  that	  a	  program	  caused	  energy	  savings.”	  	  Averaged	  2.03%	  
savings	  in	  the	  last	  12	  months	  for	  electricity,	  1.40%	  for	  gas.	  

● Contact:	  Annika	  Todd,	  510-‐486-‐6544,	  atodd@lbl.gov	  
	  

13.	  Allcott,	  Hunt,	  October	  2011.	  “Social	  Norms	  and	  Energy	  Conservation.”	  	  Journal	  of	  Public	  
Economics,	  Vol	  95	  (9-‐10),	  pp.	  1082	  -‐	  1095.	  	  	  

● Utility,	  State,	  Fuel:	  Report	  verifies	  savings	  achieved	  by	  600,000	  households	  across	  
17	  Opower	  deployments	  in	  various	  geographic	  areas,	  Electric	  only.	  

● Results:	  Opower’s	  program	  is	  the	  most	  effective	  non-‐price	  efficiency	  intervention	  
available	  at	  scale	  to	  date.	  	  Average	  savings	  range	  from	  1.4	  –	  3.3%	  with	  an	  
unweighted	  mean	  of	  2.0%,	  equivalent	  to	  a	  short-‐term	  price	  increase	  of	  11	  –	  20%	  (or	  
long-‐term	  increase	  of	  5%),	  at	  a	  cost-‐effectiveness	  of	  $0.013	  -‐	  $0.054	  per	  kWh	  with	  
an	  unweighted	  mean	  of	  $0.033	  per	  kWh.	  

● Contact:	  Hunt	  Allcott,	  allcott@mit.edu	  
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14.	  April	  2012.	  	  “Puget	  Sound	  Energy’s	  Home	  Energy	  Reports	  Program:	  Three	  Year	  Impact,	  
Behavioral,	  and	  Process	  Evaluation.”	  KEMA	  Energy	  &	  Sustainability.	  

● Utility,	  State,	  Fuel:	  Puget	  Sound	  Energy,	  WA,	  Electric	  &	  Gas	  
● Results:	  In	  its	  third	  year,	  this	  program	  generated	  savings	  of	  2.6%	  for	  electric	  

customers	  and	  1.3%	  for	  gas.	  	  Electric	  impact	  leapt	  from	  169.7	  kWh	  per	  household	  
per	  year	  in	  Year	  1	  to	  274.2	  kWh	  in	  Year	  3,	  an	  increase	  of	  62%.	  	  Gas	  impact	  increased	  
from	  10.7	  to	  11.9	  therms,	  a	  change	  of	  11%.	  	  In	  the	  third	  year,	  reports	  were	  
suspended	  for	  a	  sub-‐set	  of	  the	  treatment	  group.	  	  In	  this	  group,	  the	  electric	  savings	  
rate	  dropped	  to	  1.6%	  compared	  to	  a	  savings	  rate	  of	  2.6%	  for	  the	  group	  that	  
continued	  to	  receive	  the	  reports.	  	  	  	  	  

● Contact:	  N/A	  
	  

15.	  Gunn,	  Randy,	  May	  2012."AEP	  Ohio	  EE/DR	  Plan	  Year	  3.	  Program	  Year	  2011	  Evaluation	  
Report	  -‐	  HER	  Program".	  Navigant	  Consulting	  
	  
● Utility,	  State,	  Fuel:	  AEP	  Ohio,	  Ohio,	  Electricity	  
● Results:	  In	  2011	  calendar	  year,	  the	  program	  generated	  a	  total	  of	  53.9	  GWh	  (1.69%).	  

Average	  savings	  per	  participate	  range	  from	  96	  kWh	  for	  AMI	  particpants,	  to	  384	  kWh	  
for	  higher	  use	  households	  (0.85	  –	  1.93%).	  	  Low-‐income	  households	  saved	  197	  kWh	  
per	  participant.	  

● Contact:	  Randy	  Gunn,	  312-‐583-‐5700	  
	  

16.	  Gunn,	  Randy,	  May	  2012.	  	  “Evaluation	  Report:	  Home	  Energy	  Reports.”	  	  Navigant	  
Consulting.	  	  	  

● Utility,	  State,	  Fuel:	  Commonwealth	  Edison,	  IL,	  Electric	  
● Results:	  In	  the	  second	  program	  year,	  savings	  range	  from	  1.55	  –	  2.02%	  and	  185.54	  –	  

444.56	  kWh	  per	  customer	  per	  year,	  depending	  on	  the	  treatment	  group.	  	  These	  
results	  led	  the	  independent	  evaluator	  to	  conclude	  that,	  “average	  weather-‐
normalized	  annual	  savings	  increased	  from	  230	  to	  317	  kWh	  per	  customer	  [from	  the	  
first	  to	  second	  program	  year],	  and	  increase	  of	  38%.	  	  This	  increase	  is	  statistically	  
significant.”	  

● Contact:	  Randy	  Gunn,	  312-‐583-‐5700	  
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17.	  Dougherty,	  Anne,	  July	  2012.	  	  “Massachusetts	  Three	  Year	  Cross-‐Cutting	  Behavioral	  
Program	  Evaluation	  Integrated	  Report.”	  	  Opinion	  Dynamics	  Corporation	  with	  Navigant	  
Consulting.	  	  

● Utility,	  State,	  Fuel:	  NSTAR	  &	  National	  Grid,	  MA,	  Electric	  &	  Gas	  
● Results:	  Electric	  savings	  range	  from	  1.25	  –	  2.06%	  and	  gas	  savings	  range	  from	  0.81	  –	  

1.50%,	  depending	  on	  the	  number	  of	  years	  the	  program	  has	  been	  running.	  	  From	  the	  
first	  to	  the	  second	  program	  year,	  electric	  savings	  increased	  from	  1.61	  –	  2.06%	  in	  
one	  program	  and	  1.25	  –	  1.63%	  in	  another	  –	  increases	  of	  28	  and	  30%,	  respectively.	  	  
Gas	  savings	  increased	  from	  0.81	  to	  1.25%,	  an	  increase	  of	  over	  54%.	  	  	  

● Contact:	  Anne	  Dougherty,	  617-‐492-‐1400	  
	  

18.	  Sutter,	  Mary,	  October	  2012.	  	  “Impact	  and	  Process	  Evaluation	  of	  2011	  (PY4)	  Ameren	  
Illinois	  Company	  Behavioral	  Modification	  Program.”	  	  Opinion	  Dynamics	  Corporation	  with	  
The	  Cadmus	  Group,	  Navigant,	  and	  Michaels	  Engineering.	  	  

● Utility,	  State,	  Fuel:	  Ameren	  Illinois	  Company	  (AIC),	  IL,	  Electric	  &	  Gas	  
● Results:	  Overall,	  the	  program	  achieved	  electric	  net	  savings	  of	  1.14%	  per	  household	  

and	  gas	  net	  savings	  at	  0.70%	  per	  household.	  	  
● Contact:	  Mary	  Sutter,	  510-‐444-‐5050	  

	  
19.	  Wu,	  May,	  November	  2012.	  	  “Impact	  &	  Persistence	  Evaluation	  Report:	  Sacramento	  
Municipal	  Utility	  District	  Home	  Energy	  Report	  Program.”	  	  Integral	  Analytics,	  Inc.	  with	  
BuildingMetrics	  Incorporated	  and	  Sageview.	  	  

● Utility,	  State,	  Fuel:	  Sacramento	  Municipal	  Utility	  District	  (SMUD),	  CA,	  Electric	  
● Results:	  HERs	  had	  a	  net	  impact	  of	  2.2%	  electricity	  savings	  per	  month	  per	  household	  

(250	  kWh)	  in	  the	  Wave	  1	  group	  (monthly	  report	  recipients,	  quarterly	  report	  
recipients	  as	  well	  as	  a	  third	  group	  that	  stopped	  receiving	  reports).	  	  The	  Wave	  2	  
group,	  which	  included	  UCLA	  Selection,	  SMUD	  Segmentation,	  High	  Use,	  E-‐reports	  and	  
Seasonal	  Burst	  sub-‐groups,	  experienced	  a	  net	  impact	  of	  1.6%	  electricity	  savings	  per	  
month	  per	  household	  (216	  kWh).	  	  The	  Seasonal	  Burst	  notifications	  yielded	  1.2%	  
mean	  annual	  savings	  (178	  kWh),	  along	  with	  0.06	  kW	  reductions	  on	  summer	  peak	  
days.	  	  Additionally,	  “the	  team	  found	  that	  homes	  that	  make	  a	  structural	  change	  with	  
SMUD	  efficiency	  rebate	  dollars	  that	  also	  receive	  the	  HER	  go	  on	  to	  save	  more	  than	  
homes	  that	  merely	  participate	  in	  a	  rebate	  program.”	  

● Contact:	  May	  Wu,	  May.Wu@IntegralAnalytics.com	  	  
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20.	  Gunn,	  Randy,	  November	  2012.	  	  “Energy	  Efficiency	  /	  Demand	  Response	  Plan:	  Plan	  Year	  
4	  (6/1/2011-‐5/31/2012),	  Evaluation	  Report:	  Home	  Energy	  Reports.”	  Navigant	  Consulting.	  

	  
● Utility,	  State,	  Fuel:	  Commonwealth	  Edison	  Company	  (ComEd),	  IL,	  Electric	  
● Results:	  Over	  the	  past	  two	  years,	  energy	  savings	  by	  Wave	  1	  customers	  do	  not	  show	  

sign	  of	  diminishing	  and	  this	  evaluation	  calculated	  2.20%	  savings	  for	  these	  
participants.	  	  Participants	  who	  began	  receiving	  HERs	  later	  achieved	  lower	  savings	  
rates	  (1.66%	  and	  1.16%),	  although	  Navigant	  noted	  that	  “their	  savings	  are	  likely	  in	  a	  
ramp-‐up	  phase”	  and	  that	  “Navigant	  expects	  that	  savings	  from	  Wave	  4	  participants	  
will	  increase	  by	  at	  least	  50%	  over	  the	  next	  year.”	  	  

● Contact:	  Randy	  Gunn,	  312-‐938-‐4242,	  randy.gunn@navigant.com	  	  	  
	  

21.	  December	  2012.	  	  “Verification	  of	  Hawaii	  Energy	  2011	  Programs.”	  	  Evergreen	  Economics.	  

● Utility,	  State,	  Fuel:	  Hawaii	  Energy,	  HI,	  Electric	  
● Results:	  “The	  savings	  claimed	  by	  Hawaii	  Energy	  for	  this	  measure	  is	  a	  total	  of	  

1,704,648	  kWh	  based	  on	  savings	  estimated	  by	  Opower.”	  	  	  
● Contact:	  Evergreen	  Economics,	  503-‐894-‐8676	  

	  
22.	  December	  2012.	  	  “Program	  Year	  1	  (2011-‐2012)	  EM&V	  Report	  for	  the	  Residential	  
Energy	  Efficiency	  Benchmarking	  Program.”	  	  Navigant.	  
	  
● Utility,	  State,	  Fuel:	  Progress	  Energy	  Carolinas,	  NC,	  Electric	  
● Results:	  “Average	  savings	  were	  224	  kWh	  or	  1.23%	  of	  energy	  consumption	  during	  

the	  first	  twelve	  months	  of	  the	  program.	  	  Total	  program	  savings	  were	  10.6	  GWh	  
during	  the	  twelve	  month	  period	  of	  August	  2011	  to	  July	  2012.”	  

● Contact:	  	  Stuart	  Schare,	  303-‐728-‐2501	  
	  

23.	  March	  2013.	  	  "Puget	  Sound	  Energy's	  Home	  Energy	  Reports:	  2012	  Impact	  
Evaluation."	  KEMA	  

● Utility,	  State,	  Fuel:	  Puget	  Sound	  Energy,	  WA,	  Electric	  &	  Gas	  
● Results:	  	  "The	  overall	  credited	  savings	  for	  electric	  and	  gas	  were	  300	  kWh	  and	  11	  

therms	  per	  household,	  respectively.	  	  These	  savings	  constitute	  2.8%	  and	  1.3%	  of	  the	  
household’s	  average	  electric	  and	  gas	  consumption,	  respectively….	  Those	  current	  
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households	  that	  continued	  to	  receive	  reports	  through	  the	  fourth	  year	  generated	  
savings	  at	  or	  above	  levels	  established	  in	  the	  first	  two	  years	  of	  the	  program"	  

● Contact:	  	  Bobbi	  Wilhelm,	  bobette.wilhelm@pse.com	  
	  

24.	  March	  2013.	  	  "Evaluation	  of	  the	  Year	  1	  CL&P	  Pilot	  Customer	  Behavior	  Program."	  NMR	  

● Utility,	  State,	  Fuel:	  Connecticut	  Light	  and	  Power,	  CT,	  Electric	  
● Results:	  	  "Overall,	  the	  treatment	  group	  used	  an	  average	  of	  1.7%	  less	  energy	  than	  did	  

the	  control	  group,	  translating	  to	  388	  kWh	  less	  energy	  used	  by	  a	  treatment	  
household,	  compared	  to	  a	  control	  group	  household,	  during	  the	  first	  year	  of	  the	  
program…	  Monthly	  report	  recipients	  (2.2%	  savings)	  saved	  more	  electricity	  than	  did	  
the	  quarterly	  report	  recipients	  (1.2%	  savings).”	  

● Contact:	  	  Lisa	  Wilson-‐Wright,	  NMR	  
	  

25.	  April	  2013.	  "Evaluation	  of	  Pacific	  Gas	  and	  Electric	  Company's	  Home	  Energy	  Report	  
Initiative	  for	  the	  2010-‐2012	  Program."	  Freeman,	  Sullivan	  &	  Company	  

● Utility,	  State,	  Fuel:	  	  Pacific	  Gas	  and	  Electric	  Company,	  CA,	  Electric	  &	  Gas	  
● Results:	  	  Program	  waves	  have	  been	  running	  between	  11	  to	  17	  months.	  Total	  electric	  

and	  gas	  savings	  for	  the	  program	  were	  49.9	  GWh	  and	  1,469	  thousand	  Therms	  
respectively	  through	  December	  2012.	  	  Percent	  impact	  ranges	  from	  0.9%	  to	  1.5%	  for	  
electric	  and	  0.4%	  to	  0.9%	  for	  gas	  depending	  on	  number	  of	  program	  months.	  

● Contact:	  	  Michael	  Perry	  
	  

26.	  May	  2013.	  "Home	  Energy	  Reports	  Program:	  Program	  Year	  2012	  Evaluation	  
Report."	  	  Navigant	  Consulting	  	  

● Utility,	  State,	  Fuel:	  	  American	  Electric	  Power	  Ohio,	  OH,	  Electric	  
● Results:	  	  The	  Home	  Energy	  Report	  Program	  reported	  53,174	  MWh	  of	  energy	  savings	  

with	  an	  average	  savings	  rate	  of	  2.0%.	  
● Contact:	  	  Randy	  Gunn,	  312-‐583-‐5714,	  randy.gunn@navigant.com	  

	  
27.	  June	  2013.	  	  "Massachusetts	  Cross-‐Cutting	  Behavioral	  Program	  Evaluation	  Integrated	  
Report."	  	  Opinion	  Dynamics	  Corporation	  

● Utility,	  State,	  Fuel:	  	  National	  Grid	  Massachusetts,	  NSTAR,	  Electric	  &	  Gas	  
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● Results:	  	  Programs	  achieved	  63	  GWh	  and	  344,681	  MMBTu	  in	  2012	  for	  

Massachusetts.	  	  Electric	  savings	  rate	  ranges	  from	  0.89	  -‐	  2.47%	  and	  gas	  savings	  range	  
from	  0.50	  -‐	  1.80%	  depending	  on	  the	  number	  of	  years	  the	  program	  has	  been	  
running.	  	  All	  electric	  programs	  running	  for	  at	  least	  two	  years	  show	  increased	  
savings	  from	  PY1	  to	  PY2	  and	  PY2	  to	  PY3	  where	  applicable.	  Gas	  savings	  rates	  are	  
steady	  or	  increasing.	  

● Contact:	  	  Anne	  Dougherty,	  617-‐492-‐1400	  
	  
28.	  July	  2013.	  	  “Evaluation	  of	  Residential	  Incentive	  Program	  Portfolio:	  	  May	  2012	  through	  
December	  2012.”	  	  ADM	  Associates,	  Inc.	  
	  
● Utility,	  State,	  Fuel:	  	  Indiana	  Michigan	  Power,	  IN,	  Electric	  
● Results:	  	  The	  program	  achieved	  an	  annualized	  saving	  rate	  of	  200	  kWh	  per	  

participant	  for	  a	  total	  savings	  from	  the	  program	  over	  the	  evaluation	  period	  of	  4,051	  
MWh.	  

● Contact:	  	  ADM	  Associates,	  916.363.8383	  
	  
29.	  August	  2013.	  	  “Review	  of	  PG&E	  Home	  Energy	  Reports	  Initiative	  Evaluation.”	  DNV	  KEMA	  
	  
● Utility,	  State,	  Fuel:	  	  Pacific	  Gas	  and	  Electric,	  CA,	  Electric	  &	  Gas	  
● Results:	  	  Independent	  evaluation	  of	  FSC	  estimates	  of	  savings	  from	  PG&E	  Home	  

Energy	  Report	  initiative.	  	  DNV	  KEMA	  confirms	  FSC	  evaluation	  and	  	  “recommends	  
accepting	  the	  findings	  regarding	  energy	  savings	  for	  HERs	  presented	  in	  the	  FSC	  
report.”	  

● Contact:	  	  Ken	  Agnew,	  DNV	  KEMA	  
	  
30.	  August	  2013.	  	  “2012	  IPL	  Residential	  Peer	  Comparison	  EM&V	  Report.”	  TecMarket	  Works	  
	  
● Utility,	  State,	  Fuel:	  	  Indianapolis	  Power	  &	  Light	  Company,	  Electric	  
● Results:	  “	  Overall,	  the	  program	  achieved	  a	  net	  adjusted	  savings	  of	  7,143	  MWh	  during	  

a	  full	  year	  12-‐month	  program	  period.”	  	  In	  this	  first	  year	  of	  the	  program,	  savings	  per	  
households	  were	  266	  kWh	  and	  comprise	  a	  percent	  savings	  of	  1.0%.	  	  	  “This	  program	  
passes	  all	  key	  cost-‐effectiveness	  tests.”	  

● Contact:	  	  Nick	  Hall,	  TecMarket	  Works	  
	  

31.	  August	  2013.	  “SDG&E	  Home	  Energy	  Reports	  Program.”	  DNV	  KEMA	  
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● Utility,	  State,	  Fuel:	  San	  Diego	  Gas	  &	  Electric	  Company,	  	  CA,	  Electric	  &	  Gas	  
● Results:	  Over	  the	  first	  16	  months,	  the	  program	  achieved	  5,429	  MWh	  of	  savings,	  

although	  117	  MWh	  and	  198	  MWh	  of	  that	  were	  joint	  savings	  also	  attributable	  to	  
downstream	  and	  upstream	  measures,	  respectively.	  On	  average,	  households	  in	  the	  
program	  achieved	  energy	  savings	  of	  292.8	  kWh	  or	  about	  1.9%	  of	  their	  usage	  during	  
that	  period,	  and	  about	  11.9	  therms	  of	  gas,	  or	  1.5%	  of	  usage.	  

● Contact:	  Ken	  Agnew,	  DNV	  KEMA	  	  
	  

32.	  Stewart,	  James	  and	  Cleff,	  Jim,	  “Are	  You	  Leaving	  Peak	  Demand	  Savings	  on	  the	  Table?	  
Estimates	  of	  Peak-‐Coincident	  Demand	  Savings	  from	  PPL	  Electric’s	  Residential	  Behavior-‐
Based	  Program”	  Working	  Paper,	  Behavior,	  Energy	  &	  Climate	  Change	  Conference.	  
	  
● Utility,	  State,	  Fuel:	  PPL	  Electric,	  PA,	  Electric	  
● Results:	  “The	  program	  reduced	  PPL	  Electric’s	  system	  peak	  by	  about	  6.5	  MW.”	  
“Demand	  savings	  were	  about	  50-‐60%	  higher	  on	  average	  during	  system	  peak	  hours	  
[compared	  to	  non-‐peak	  hours]”	  “The	  program	  also	  resulted	  in	  energy	  savings	  of	  36	  
million	  kWh	  per	  year	  at	  an	  average	  cost	  of	  $0.07/kWh”	  	  	  
	  

33.	  Allcott,	  Hunt	  and	  Todd	  Rogers,	  2014.	  “The	  Short-‐Run	  and	  Long-‐Run	  Effects	  of	  
Behavioral	  Interventions:	  Experimental	  Evidence	  from	  Energy	  Conservation.”	  American	  
Economic	  Review,	  104(10):	  3003-‐37.	  	  

● Utility,	  State,	  Fuel:	  West	  Coast	  Utility	  (unidentified),	  Electric	  	  
● Results:	  At	  the	  beginning	  of	  a	  Home	  Energy	  Reports	  program,	  households	  display	  a	  

pattern	  of	  high-‐frequency	  “action	  and	  backsliding”	  between	  reports,	  but	  these	  cycles	  
diminish	  over	  time	  and	  savings	  become	  more	  durable	  as	  treatment	  continues.	  Even	  
after	  two	  years	  of	  treatment,	  “continued	  treatment	  still	  has	  substantial	  incremental	  
effects.”	  “If	  the	  intervention	  stops	  after	  two	  years,	  the	  effects	  decay	  at	  only	  10	  to	  20	  
percent	  per	  year”	  

● Contact:	  Hunt	  Allcott,	  allcott@mit.edu	  
	  
34.	  January	  2014.	  "Impact	  and	  Process	  Evaluation	  of	  Ameren	  Illinois	  Company's	  Behavioral	  
Modification	  Program	  (PY5)"	  Opinion	  Dynamics.	  
	  
● Utility,	  State,	  Fuel:	  Ameren	  Illinois,	  Illinois,	  Electric	  &	  Gas	  
● Results:	  “Approximately	  198,000	  dual	  fuel	  customers	  participated	  in	  the	  Behavioral	  

Modification	  Program	  in	  PY5.	  The	  program	  saved	  31,618	  MWh	  and	  1,576,341	  
therms.”	  	  
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35.	  January	  2014.	  “National	  Grid	  Residential	  Building	  Practices	  and	  Demonstration	  
Program	  Evaluation:	  Final	  Results.”	  DNV	  KEMA	  
	  
● Utility,	  State,	  Fuel:	  National	  Grid	  New	  York,	  NY,	  Electric	  &	  Gas	  
● Results:	  Over	  the	  first	  19	  months,	  the	  program	  achieved	  45,050	  MWh	  in	  electric	  

savings	  and	  1,049,976	  Therms	  in	  gas	  savings.	  Of	  the	  electric	  savings,	  152	  MWh	  and	  
53	  MWh	  were	  joint	  savings	  also	  attributable	  to	  downstream	  and	  upstream	  
measures,	  respectively.	  On	  average,	  electric-‐only	  households	  in	  the	  program	  
achieved	  savings	  of	  about	  2.3%	  of	  their	  usage,	  and	  dual-‐fuel	  customers	  saved	  1.52%	  
of	  their	  electricity	  usage	  and	  0.77%	  of	  their	  gas	  usage.	  	  	  

● Contact:	  Ken	  Agnew,	  DNV	  KEMA	  
	  

36.	  January	  2014.	  “First	  Annual	  Report	  to	  the	  Pennsylvania	  Public	  Utility	  Commission	  for	  
the	  Period	  June	  2012	  through	  May	  2013,	  Program	  Year	  4”	  The	  Cadmus	  Group,	  Inc.	  
	  
● Utility,	  State,	  Fuel:	  PPL	  Electric,	  PA,	  Electric	  
● Results:	  	  “In	  the	  first	  year	  of	  the	  program,	  the	  percent	  savings	  (the	  percent	  reduction	  

in	  average	  daily	  consumption)	  trend	  upward	  and	  reach	  a	  steady	  state	  of	  
approximately	  1.7%	  to	  1.8%	  by	  the	  beginning	  of	  PY3….In	  PY4,	  the	  percent	  savings	  
increase	  slightly	  to	  just	  above	  2%.”	  In	  the	  fourth	  year	  of	  the	  program,	  the	  average	  
household	  saved	  360	  kWh	  (legacy	  group)	  and	  495	  kWh	  (expansion	  group).	  In	  the	  
fourth	  year,	  “The	  average	  peak	  demand	  reduction	  for	  the	  whole	  program	  was	  6.5	  
MW,	  enough	  electricity	  to	  meet	  the	  demand	  of	  approximately	  1,800	  control	  group	  
customers	  during	  peak	  hours.”	  

	  
37.	  January	  2014.	  “Program	  Year	  2	  (2012-‐2013)	  EM&V	  Report	  for	  the	  Residential	  Energy	  
Efficiency	  Benchmarking	  Program.”	  Navigant	  Consulting,	  Inc.	  
	  
● Utility,	  State,	  Fuel:	  Duke	  Energy	  Progress,	  NC,	  Electric	  
● Results:	  “Average	  savings	  for	  participants	  in	  the	  Initial	  Wave	  were	  1.63%	  of	  energy	  

consumption	  during	  PY2	  (August	  2012	  to	  July	  2013),	  an	  increase	  from	  1.23%	  in	  
PY1”	  This	  is	  equivalent	  to	  a	  reduction	  of	  “312	  kWh	  if	  their	  account	  was	  active	  the	  
entire	  program	  year.”	  Total	  program	  verified	  savings	  were	  15.9	  GWh,	  net	  of	  savings	  
from	  other	  EE	  programs.	  
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38.	  January	  28,	  2014.	  “Home	  Energy	  Reports	  Program:	  PY5	  Evaluation	  Report.”	  Navigant	  
Consulting,	  Inc.	  
	  
● Utility,	  State,	  Fuel:	  Commonwealth	  Edison	  Company,	  IL,	  Electric	  
● Results:	  The	  evaluation	  finds	  total	  program	  verified	  savings	  to	  be	  97,442	  MWh,	  

corresponding	  to	  a	  2.04%	  reduction	  in	  usage	  for	  program	  participants.	  “Over	  the	  
past	  three	  	  years	  energy	  savings	  by	  Wave	  1	  customers	  have	  been	  remarkably	  stable:	  
2.05%	  in	  EPY3,	  2.20%	  in	  EPY4,	  and	  2.16%	  in	  EPY5.	  This	  is	  a	  significant	  finding	  and	  
indicates	  that	  going	  forward	  the	  program	  is	  likely	  to	  continue	  to	  generate	  savings	  of	  
approximately	  2%	  for	  this	  group”	  	  

	  
39.	  March	  2014.	  "Evaluation	  of	  2013	  DSM	  Portfolio:	  Submitted	  to	  CenterPoint	  Energy	  
Arkansas."	  ADM	  Associates,	  Inc.	  	  
	  
● Utility,	  State,	  Fuel:	  CenterPoint	  Energy	  Arkansas,	  AR,	  Gas	  
● Results:	  In	  program	  year	  2013,	  the	  program	  produced	  1,112,462	  annual	  Therms	  

savings;	  and	  16,797.3	  peak	  Therms.	  “Per	  customer,	  this	  averages	  to	  a	  1.96%	  
reduction	  in	  annual	  gas	  consumption	  for	  Wave	  1	  [in	  its	  second	  year]	  and	  1.00%	  for	  
Wave	  2	  [in	  it’s	  first	  year]”	  

	  
40.	  March	  2014.	  "Evaluation	  of	  2013	  DSM	  Portfolio:	  Submitted	  to	  SourceGas	  Arkansas."	  
ADM	  Associates,	  Inc.	  
	  
● Utility,	  State,	  Fuel:	  SourceGas	  Arkansas,	  AR,	  Gas	  
● Results:	  In	  program	  year	  2013,	  the	  program	  produced	  438,534	  annual	  Therms	  

savings;	  and	  9,291.18	  peak	  Therms.	  "The	  Home	  Energy	  Reports	  Program	  observed	  
much	  higher	  savings	  in	  2013,	  due	  largely	  to	  the	  heavier	  winter"	  
	  

41.Todd,	  A.,	  M.	  Perry,	  B.	  Smith,	  M.	  Sullivan,	  P.	  Cappers,	  and	  C.	  Goldman.	  2014.	  "Insights	  fro
m	  Smart	  Meters:	  The	  Potential	  for	  Peak	  Hour	  Savings	  from	  Behavior-‐Based	  Programs."	  
Lawrence	  Berkeley	  National	  Laboratory.	  
	  
● Utility,	  State,	  Fuel:	  Pacific	  Gas	  &	  Electric,	  CA,	  Electric	  
● Results:	  The	  evaluation	  finds	  "statistically	  significant	  electricity	  savings	  every	  hour;	  

higher	  kWh	  savings	  during	  peak	  hours;	  and	  a	  higher	  percentage	  of	  savings	  during	  
peak	  hours	  relative	  to	  the	  energy	  usage	  in	  each	  hour."	  In	  other	  words,	  "savings	  
disproportionately	  increase	  during	  the	  peak	  hours".	  During	  the	  ten	  highest	  system	  
peak	  days	  included	  in	  the	  dataset,	  the	  evaluation	  finds	  even	  "higher	  peak	  savings"	  
and	  "slightly	  higher	  proportional	  peak	  savings"	  

● Contact:	  Annika	  Todd,	  510-‐486-‐6544,	  atodd@lbl.gov	  
mailto:atodd@lbl.gov	  
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42.	  March	  2014.	  “Verification	  of	  Savings	  from	  Xcel	  Energy	  Minnesota’s	  Print	  Energy	  
Feedback	  Pilot	  Project	  –	  Final	  Report.”	  Center	  for	  Energy	  and	  the	  Environment.	  
	  
● Utility,	  State,	  Fuel:	  Xcel	  Energy,	  MN,	  Electric	  &	  Gas	  
● Results:	  “Over	  three	  years,	  the	  pilot	  project	  produced	  cumulative	  measured	  savings	  

of	  26,769	  MWh	  of	  electricity	  and	  643,667	  therms	  of	  natural	  gas.	  Savings	  in	  each	  year	  
were	  highly	  significant	  for	  each	  energy	  type	  (p<0.001)”	  “For	  the	  customers	  that	  
remained	  in	  the	  program	  all	  three	  years,	  electricity	  savings	  increased	  significantly	  
each	  year.”	  

	  
43.	  April	  2014.	  "Home	  Energy	  Report	  Program.	  2013	  Impact	  Evaluation.	  Puget	  Sounds	  
Energy".	  DNV-‐GL	  
	  
● Utility,	  State,	  Fuel:	  Puget	  Sound	  Energy,	  Washington,	  Electric	  &	  Gas	  
● Results:	  “The	  current	  treatment	  group	  produced	  credited	  savings	  at	  3.0%	  and	  1.5%	  

for	  electric	  and	  gas,	  respectively.	  The	  suspended	  treatment	  group	  incurred	  49%	  less	  
electric	  savings	  when	  compared	  to	  current	  treatment	  group….Households	  in	  the	  
current	  group	  that	  continued	  to	  receive	  reports	  through	  the	  fifth	  year	  generated	  
savings	  at	  or	  above	  levels	  established	  in	  the	  first	  two	  years	  of	  the	  program.	  
Households	  in	  the	  suspended	  group	  that	  were	  in	  their	  third	  year	  of	  not	  receiving	  
reports	  still	  generated	  at	  least	  half	  of	  the	  savings	  of	  the	  current	  treatment	  group.”	  
	  

44.	  May	  2014.	  "Home	  Performance	  Program:	  Evaluation,	  Measurement,	  and	  Verification	  
Report	  2013"	  ADM	  Associates,	  Inc.	  
	  
● Utility,	  State,	  Fuel:	  FirstEnergy	  Ohio	  Companies	  (Ohio	  Edison,	  The	  Cleveland	  Electric	  

Illuminating	  Company,	  The	  Toledo	  Edison	  Company),	  Ohio,	  Electric	  
● Results:	  “The	  ex	  post	  verified	  annual	  electricity	  savings	  for	  all	  participants	  

combined	  in	  2013	  were	  12,792,850	  kWh,”	  equivalent	  to	  175.24	  annual	  savings	  per	  
household.	  	  “Program-‐level	  critical	  peak	  demand	  impacts…were	  determined	  to	  be	  
about	  1,460	  kW”	  

	  
45.	  July	  2014.	  "Home	  Electricity	  Report	  Program,	  January	  2012	  through	  December	  2013	  
Study	  Period:	  2013	  Impact	  Evaluation"	  DNV-‐GL	  

• Utility,	  State,	  Fuel:	  Seattle	  City	  Light,	  WA,	  Electric	  
• Results:	  “The	  SCL	  HER	  program	  saved	  over	  15	  million	  kWh	  each	  year	  for	  2012	  and	  

2013,	  for	  a	  total	  of	  over	  32	  million	  kWh	  for	  the	  two	  years	  combined”	  Household-‐
level	  impacts	  “range	  from	  over	  400	  kWh	  [greater	  than	  3%]	  for	  the	  third	  and	  fourth	  
years	  of	  the	  Legacy	  wave	  to	  250	  to	  300	  kWh	  [2-‐2.5%]	  for	  the	  first	  and	  second	  years	  
of	  the	  Expansion	  and	  Expansion	  CPW	  waves.	  The	  small	  Legacy	  CPW	  wave	  has	  the	  
highest	  per	  household	  savings,	  at	  greater	  than	  500	  kWh	  [5%]	  per	  household,	  
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perhaps	  reflecting	  the	  increased	  emphasis	  on	  conservation	  accompanying	  the	  CPW	  
program”	  
	  

46.	  July	  2014.	  “Central	  Hudson	  Gas	  &	  Electric	  Corporation:	  Home	  Energy	  Comparison	  
Report	  Program”	  Applied	  Energy	  Group.	  
	  
● Utility,	  State,	  Fuel:	  Central	  Hudson	  Gas	  &	  Electric,	  New	  York,	  Electric	  and	  Natural	  Gas	  
● Results:	  "The	  average	  daily	  energy	  savings	  observed	  in	  the	  participant	  sample	  

is…2.11	  percent.	  The	  program	  achieved	  an	  average	  yearly	  savings	  of	  approximately	  
210	  kWh	  per	  participant.”	  “Overall,	  AEG	  determined	  that	  the	  HECR	  program	  
resulted	  in	  net	  energy	  savings	  of	  18,650	  MWh	  and	  286,226	  Therms”	  “AEG	  
determined	  that	  the	  overall	  TRC	  benefit-‐cost	  ration	  for	  the	  HECR	  program	  is	  1.19,	  
and	  is	  therefore	  cost-‐effective”	  

	  
47.	  August	  29,	  2014.	  “Evaluation	  of	  Southern	  California	  Gas	  Company’s	  2013-‐2014	  
Conservation	  Campaign:	  Submitted	  to	  Southern	  California	  Gas	  Company.”	  Nexant.	  
	  
● Utility,	  State,	  Fuel:	  Southern	  California	  Gas	  Company,	  CA,	  Natural	  Gas	  
● Results:	  	  Customers	  enrolled	  in	  the	  HER	  program	  had	  total	  verified	  net	  savings	  of	  

159,708	  therms.	  Customers	  who	  received	  email	  HERs	  only	  saved	  approximately	  
1.4%	  per	  household,	  while	  customers	  who	  received	  paper	  reports	  or	  a	  combination	  
of	  paper	  and	  email	  reports	  had	  savings	  of	  approximately	  1.5%-‐1.6%	  per	  household.	  

	  
48.	  October	  3,	  2014.	  “Home	  Energy	  Reports	  Program:	  	  GPY3	  Evaluation	  Report”	  Navigant	  
Consulting,	  Inc.	  
	  
● Utility,	  State,	  Fuel:	  People’s	  Gas	  and	  North	  Shore	  Gas,	  IL,	  Natural	  Gas	  
● Results:	  “Total	  program	  verified	  net	  savings	  are	  2,054,727	  therms	  for	  People’s	  Gas	  

and	  652,718	  for	  North	  Shore	  Gas.”	  “HER	  savings	  correspond	  to	  a	  0.85%	  and	  0.63%	  
reduction	  in	  usage	  for	  program	  participants	  from	  People’s	  Gas	  and	  North	  Shore	  Gas	  
respectively.	  These	  savings	  are	  typical	  for	  first	  year	  savings	  for	  residential	  gas	  Home	  
Energy	  Report	  Programs,	  as	  HER	  program	  typically	  exhibit	  a	  one	  to	  two	  year	  
ramping	  period”	  

	  
49.	  October	  24,	  2014.	  “SCE’s	  Home	  Energy	  Report	  Program	  Savings	  Assessment:	  Ex-‐Post	  
Evaluation	  Results,	  Program	  Year	  2013.”	  Applied	  Energy	  Group.	  
	  
● Utility,	  State,	  Fuel:	  SoCal	  Edison	  (SCE),	  California,	  Electricity.	  
● Results:	  “We	  estimate	  ex-‐post	  energy	  savings	  of	  8,541	  MWh	  during	  the	  12-‐month	  

treatment	  period...	  We	  also	  estimate	  peak	  demand	  savings	  of	  2,809	  kW”	  
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50.	  December	  2014.	  “2013	  SCE	  Home	  Energy	  Reports	  Program:	  Review	  and	  Validation	  of	  
Impact	  Evaluation.”	  DNV	  GL	  –	  Energy.	  
	  
● Utility,	  State,	  Fuel:	  SoCal	  Edison	  (SCE),	  California,	  Electricity.	  
● Results:	  “DNV	  GL	  recommends	  the	  following	  savings	  estimates	  for	  2013	  SCE	  HER	  

program:	  …	  8,795,195	  kWh	  [and	  peak	  demand	  reduction	  of]…	  2,694	  kW”	  
	  

51.	  October	  2014.	  “SDG&E	  Home	  Energy	  Reports	  Program:	  2013	  Impact	  Evaluation”.	  DNV	  
GL	  –	  Energy.	  	  
	  
● Utility,	  State,	  Fuel:	  San	  Diego	  Gas	  &	  Electric	  (SDG&E),	  California,	  Gas	  and	  Electricity.	  
● Results:	  “In	  2013,	  the	  HER	  program	  achieved	  a	  reduction	  of	  4,540	  MWh	  across	  the	  

treatment	  households….	  The	  program	  also	  generated	  184,400	  therms	  of	  gas	  
savings”	  

	  
52.	  January	  16,	  2015.	  “2013	  PG&E	  Home	  Energy	  Reports	  Program:	  Review	  and	  Validation	  
of	  Impact	  Evaluation	  ED	  Res	  3.1”	  DNV	  GL	  –	  Energy.	  
	  
● Utility,	  State,	  Fuel:	  Pacific	  Gas	  &	  Electric	  (PG&E),	  California,	  Gas	  and	  Electricity	  
● Results:	  DNV	  measured	  total	  electricity	  savings	  of	  92,832,411	  kWh,	  total	  gas	  savings	  

of	  2996,866	  Therms,	  and	  a	  peak	  demand	  reduction	  of	  15.4	  MW	  
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Witnesses:   S. Bertuzzi 
 S. Hicks 
 M. Lister 
 

UNDERTAKING J8.4 
 
 

UNDERTAKING 
 
TR, page 22 
 
Enbridge to provide results from the two-15 pilot with OPower. 
 
 
RESPONSE 
 
Please find attached the power point presentation, as prepared by OPower on July 14, 
2015 for Enbridge, providing an overview of the results of the 2015 My Home Health 
Record pilot. 
 
Key conclusions from the pilot include: 
 

 550,000 m3 of gas saved from October 2014 to May 2015; 
 More than 14,000 web logins over the same period; 
 Customers highly engaged in the program; 
 Majority of customers report positive experience with the program; 
 Majority of customers consider efficiency tips to be useful, and feel like they 

are able to make better decisions about their energy use, and; 
 Recipients like getting information about their usage and how to reduce it. 
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Witnesses:   M. Lister 
 F. Oliver-Glasford 
 B. Ott 
 

UNDERTAKING J8.11 
 
 

UNDERTAKING 
 
TR, page 104 
 
Enbridge to file the budget proposed to management. 
 
 
RESPONSE 
 
The Company has determined that the only alternative budgets and targets that were 
contemplated and presented to management were in the context of possible Settlement 
discussions in the early months of 2015.  Enbridge believes it would be inappropriate to 
include such contemplated alternatives in the context of what it believed were 
confidential discussions and which included and incorporated the various positions of 
parties and involved multiple concessions by parties across a number of offerings for 
2015.   
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Witnesses:   J. DeVenz 
 C. Welch 
 

UNDERTAKING J8.12 
 
 

UNDERTAKING 
 
TR, page 113 
 
With reference to Exhibit K8.1, page 31 of 36, Enbridge to ask its consultant to add two 
more columns to that, the first column being "marginal acquisition cost per CCM", and 
the second additional column being "marginal TRC ratio." 
 
 
RESPONSE 
 
Reference: EB-2015-0049, Exhibit C, Tab 1, Schedule 1, page 133 
 
Please see below the table referenced with the additional columns requested.  
 

Modified Table 5-20: Cumulative (10-Year) Budget* and Achievable Potential for 
Residential Sector 

 

 
Residential 

Scenario 
Budget 

($ million) 

Savings 
(million 
m3/yr) 

Marginal1 
Acquisition 

Cost ($/CCM) 
Marginal2 
TRC Ratio 

A 32  118  NA NA 
Base Case 40  130  0.060  2.64  
C 48  141  0.061  2.59  
D 55  152  0.061  2.55  
E 63  163  0.059  2.51  
F 71  174  0.061  2.47  
G 80  184  0.064  2.43  
H 90  195  0.068  2.40  
I 100  206  0.071  2.37  
J 144  222  0.138  2.11  
K 317  264  0.175  1.76  
L 542  319  0.161  1.46  

 
1. Incremental budget divided by incremental CCM, where incremental is relative to the next lower budget   
    scenario.           
2. Incremental NPV of benefits divided by incremental NPV of costs, where incremental is relative to the  
    next lower budget scenario. 
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Witnesses:   M. Lister 
 K. Mark 
 J. Paris 

UNDERTAKING J8.14 
 
 

UNDERTAKING 
 
TR, page 133 
 
Enbridge to advise whether the table at page 36 of the VECC compendium includes 
overheads 
 
 
RESPONSE 
 
Enbridge confirms the values in the table in question do not include overheads.  
 
 

 Cost Effectiveness 

2016 $/CCM 

Resource Acquisition                    or 
$/Participant 

2017 $/CCM 
or 

$/Participant 

2018 $/CCM 
or 

$/Participant 

2019 $/CCM 
or 

$/Participant 

2020 $/CCM 
or 

$/Participant 

Large C&I Customers (Sum) $0.0123 $0.0126 $0.0128 $0.0130 $0.0132 

Large Custom $0.0114 $0.0117 $0.0119 $0.0121 $0.0123 

Large Prescriptive $0.0195 $0.0200 $0.0203 $0.0207 $0.0210 

Small C&I Customers (Sum) $0.0414 $0.0417 $0.0417 $0.0417 $0.0417 

Small Custom $0.0257 $0.0259 $0.0259 $0.0259 $0.0259 

Small Prescriptive $0.0138 $0.0139 $0.0139 $0.0139 $0.0139 

Small DI $0.0821 $0.0827 $0.0827 $0.0827 $0.0827 

Small Commercial New 
Construction 

 

N/A $0.0893 $0.1335 $0.1251 $0.1073 

Residential Thermostats $0.0367 $0.0320 $0.0304 $0.0296 $0.0294 

Residential HEC (CCM) $0.1184 $0.1111 $0.1067 $0.1037 $0.1017 

TOTAL                                                         $0.0330                $0.0362                $0.0385                $0.0386                $0.0387 
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Witnesses:   M. Lister 
 E. Lontoc 
 J. Paris 
 

UNDERTAKING J8.16 
 
 

UNDERTAKING 
 
TR, page 137 
 
Enbridge to provide a copy of the program literature 
 
 
RESPONSE 
 
Enbridge’s 2015 Affordable Housing Multi-residential offering brochure has been 
provided as an attachment to this undertaking. 
 
 



Energy Efficiency Incentives for 
Affordable Housing Providers

Save money on 
improvements that 
reduce energy and 
improve comfort

Filed: 2015-09-03, EB-2015-0049, Exhibit J8.16, Attachment , Page 1 of 4



Fixed Incentives 
Condensing Boilers
Up to 299 MBH, AFUE of 90% or greater  $    600

High-Efficiency Seasonal Boiler A

300 – 599     MBH     $ 1 ,000
600 – 999     MBH     $ 1 ,500
1000 – 1500  MBH    $3,000
1501 – 2000 MBH    $4,000

High-Efficiency Non Seasonal Boiler A

300 – 599     MBH     $ 1 ,000
600 – 999     MBH     $ 1 ,500
1000 – 1500  MBH    $ 2,500

Energy Recovery Ventilation B

Minimum Heat Recovery Effectiveness 67%  $1.00/CFM

Heat Recovery Ventilation B

Minimum Heat Recovery Effectiveness 61%  $1.00/CFM

Custom Incentives
Capital Improvements. C 
Receive one-time energy saving retrofit incentives of up to $100,000

Free In-suite Incentives 
Showerhead Incentive. D

With the Enbridge Direct Install Program, replace standard showerheads 
with energy-efficient onesD, supplied and installed at no cost to you.  
 
NovithermTM Heat Reflector Panels.
The radiators and baseboard convectors in your apartments work 
hard to keep your residents warm and comfortable. NovithermTM Heat 
Reflector Panels are an easy and effective way to improve your residents 
comfort. It will reflect heat being lost behind the unit, back into the suite. 
Enbridge Gas is working to reduce energy use in our city by providing 
heat reflectors to everyone in your apartment building. The reflectors 
are professionally installed and require zero maintenance. If your building 
qualifies, heat reflectors will be provided to every apartment in your 
building at no charge. It’s a win-win – improve the net operating income 
in your building while improving your residents home.*

*  Subject to eligibility requirements

Operational Improvements
Implement recommended no cost/low cost 
operational improvements and we’ll monitor your 
associated natural gas savings for 12 months.*

* Available where eligible natural gas meters are installed. Please contact   
   Enbridge to confirm meter requirements.

Energy Audits
Do an energy audit and receive either half 
the cost back, up to $5,000 per building, 
or $0.01/m3 of gas consumed in the last 
calendar year, (whichever is less).

Contact an Enbridge Energy Solutions Consultant at 1-888-427-8888 to learn more.

Incentives for Affordable 
Housing Providers

Do an energy audit or make capital 
improvements that reduce gas consumption 
and get cash back through Enbridge Gas 
Distribution’s Affordable Housing Program!

Offset the costs of retrofits and enjoy 
ongoing energy efficiency savings that 
reduce the payback time.

Is any of your old equipment coming to 
the end of its lifecycle?
Consider replacing it to avoid the emergency 
costs of equipment failure.

Is your gas-fired equipment 10+ years old?
Older equipment may operate at 60% 
efficiency, compared to 85% or better for 
new equipment, and cost more to operate.

Looking to maximize your savings?
Upgrading to high-efficiency boilers, domestic 
hot water tanks, and make-up air units means 
larger incentives.Look at the incentives 

others have received:

Hot water and heating boilers

Cost: $22,035
Incentive: $8,378
Operational Savings: over $7,000/yr*

Hot water and heating boilers

Cost: $119,000
Incentive: $28,883
Operational Savings: nearly $25,000/yr*

Make-Up Air replacement

Cost: $63,490
Incentive: $3,619
Operational Savings: over $3,000/yr*

Enbridge incentives reward 
your efficiency gains

* Operational savings are reductions in gas consumption based on natural gas costs 
   of $0.17/m3 and the projected consumption resulting from equipment upgrades.
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Fixed Incentives 
Condensing Boilers
Up to 299 MBH, AFUE of 90% or greater  $    600

High-Efficiency Seasonal Boiler A

300 – 599     MBH     $ 1 ,000
600 – 999     MBH     $ 1 ,500
1000 – 1500  MBH    $3,000
1501 – 2000 MBH    $4,000

High-Efficiency Non Seasonal Boiler A

300 – 599     MBH     $ 1 ,000
600 – 999     MBH     $ 1 ,500
1000 – 1500  MBH    $ 2,500

Energy Recovery Ventilation B

Minimum Heat Recovery Effectiveness 67%  $1.00/CFM

Heat Recovery Ventilation B

Minimum Heat Recovery Effectiveness 61%  $1.00/CFM

Custom Incentives
Capital Improvements. C 
Receive one-time energy saving retrofit incentives of up to $100,000

Free In-suite Incentives 
Showerhead Incentive. D

With the Enbridge Direct Install Program, replace standard showerheads 
with energy-efficient onesD, supplied and installed at no cost to you.  
 
NovithermTM Heat Reflector Panels.
The radiators and baseboard convectors in your apartments work 
hard to keep your residents warm and comfortable. NovithermTM Heat 
Reflector Panels are an easy and effective way to improve your residents 
comfort. It will reflect heat being lost behind the unit, back into the suite. 
Enbridge Gas is working to reduce energy use in our city by providing 
heat reflectors to everyone in your apartment building. The reflectors 
are professionally installed and require zero maintenance. If your building 
qualifies, heat reflectors will be provided to every apartment in your 
building at no charge. It’s a win-win – improve the net operating income 
in your building while improving your residents home.*

*  Subject to eligibility requirements

Operational Improvements
Implement recommended no cost/low cost 
operational improvements and we’ll monitor your 
associated natural gas savings for 12 months.*

* Available where eligible natural gas meters are installed. Please contact   
   Enbridge to confirm meter requirements.

Energy Audits
Do an energy audit and receive either half 
the cost back, up to $5,000 per building, 
or $0.01/m3 of gas consumed in the last 
calendar year, (whichever is less).

Contact an Enbridge Energy Solutions Consultant at 1-888-427-8888 to learn more.

Incentives for Affordable 
Housing Providers

Do an energy audit or make capital 
improvements that reduce gas consumption 
and get cash back through Enbridge Gas 
Distribution’s Affordable Housing Program!

Offset the costs of retrofits and enjoy 
ongoing energy efficiency savings that 
reduce the payback time.

Is any of your old equipment coming to 
the end of its lifecycle?
Consider replacing it to avoid the emergency 
costs of equipment failure.

Is your gas-fired equipment 10+ years old?
Older equipment may operate at 60% 
efficiency, compared to 85% or better for 
new equipment, and cost more to operate.

Looking to maximize your savings?
Upgrading to high-efficiency boilers, domestic 
hot water tanks, and make-up air units means 
larger incentives.Look at the incentives 

others have received:

Hot water and heating boilers

Cost: $22,035
Incentive: $8,378
Operational Savings: over $7,000/yr*

Hot water and heating boilers

Cost: $119,000
Incentive: $28,883
Operational Savings: nearly $25,000/yr*

Make-Up Air replacement

Cost: $63,490
Incentive: $3,619
Operational Savings: over $3,000/yr*

Enbridge incentives reward 
your efficiency gains

* Operational savings are reductions in gas consumption based on natural gas costs 
   of $0.17/m3 and the projected consumption resulting from equipment upgrades.
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We can determine your eligibility, help you to apply, 
and submit the required documents. 

Call Enbridge today to 
discuss your projects

www.enbridgegas.com/affordablehousing

1-888-427-8888

General Terms and Conditions. Offers available to qualified participants only. Contact Enbridge to confirm your eligibility. Additional terms and conditions may apply to 
specific offers. Enbridge Gas account must be in good standing. Must provide proof of purchase matched to installation address. Valid in Enbridge Gas Distribution franchise 
area (Ontario) only, between January 1, 2015 and December 31, 2015. 

All forms and proof of purchase must be received by Enbridge no later than January 15, 2016. Enbridge is not responsible for lost mail or mail disruptions. Allow 10 to 12 weeks for 
delivery of payment. Enbridge Gas Distribution does not guarantee the performance of installed equipment nor guarantee energy savings. We reserve the right to independently 
verify the information in all applications and to randomly select a number of locations to confirm installation. Offers are subject to cancellation without notice at any time.

A High-Efficiency Boilers. Must be a new non-atmospheric hydronic boiler with thermal efficiency from 85% to 88% and must replace an atmospheric boiler operating in a 
continuous loop. Rental boilers are eligible. Boilers under 300 MBH must have an AFUE of 85% or greater, limit one per address. Boilers up to 1,500 MBH can be used for water 
heating as well.  Custom incentives are calculated on projected first year’s natural gas savings at $0.40/m3 saved, up to a $100,000 limit.

B Ventilation. To be used for space conditioning (not process heating) applications only. Product must have a minimum air flow capacity of 300 CFM per unit. Not to be used to 
recover energy from airstreams containing noxious or toxic fumes. Not to be used as part of a restaurant exhaust system. Frost control must be used for an ERV where winter 
design temperature is below 0o F. Offers are valid only if technology is used for common areas. Each unit must have a minimum Heat Recovery Effectiveness of 61% for an HRV 
and 67% for an ERV. For installations that have an electric humidification, the HRV rather than ERV incentive applies.  Custom incentives are calculated on projected first year’s 
natural gas savings at $0.40/m3 saved, up to a $100,000 limit.

C Capital Improvement Guidelines. Incentives should not exceed 50% of the project’s capital cost. To be eligible, projects must have a Total Resource Cost (TRC) ratio of .70 
or greater, unless otherwise approved. Projects with a simple payback of up to 5 years typically meet the TRC ratio requirement. If greater than 5 years, Enbridge can run a TRC 
calculation to determine incentive eligibility. For details on how simple payback and total project costs are calculated, contact Enbridge.

D Showerheads. Incentive available to existing customers only. New construction not eligible. Customer must use natural gas for water heating and replace an existing standard 
showerhead (with a flow rate of 2.5 GPM or greater) with an energy-efficient showerhead with a manufacturer-specified flow rate of 1.5 GPM or less. Cannot be combined with 
any other showerhead offer. Additional terms, conditions and restrictions apply. Please contact Enbridge for further details.

Program Support and Project Facilitation Services
Get knowledgeable, personal support through the entire 
process, starting with your application.

Informing You About Financial Incentives
Enbridge offers incentives to maximize your financial 
returns. We’ll keep you informed about incentives and 
special time limited offers.

Enbridge is here to help
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 Filed:  2015-09-03 

EB-2015-0049 
Exhibit J8.17 
Page 1 of 1 

Witnesses:  S. Bertuzzi 
                S. Hicks 
 M. Lister 

UNDERTAKING J8.17 
 
 

UNDERTAKING 
 
TR, page 141 
 
To confirm that the dollars per CCM for its "home health record" program is calculated 
on the same basis as shown in the Union response to SEC Interrogatory 31. 
 
 
RESPONSE 
 
The chart below represents My Home Health Record on the same basis as shown in 
Union’s response to SEC Interrogatory 31, found at Exhibit B.T3.Union.SEC.31.  
 
 

My Home Health Record Program Budget 2016 – 2020 
 

Direct Budget  $ 31,248,059.00 
Development, Start up, Evaluation  $ -  
Administration  $ -  
Total Program  $ 31,248,059.00 
Share of Portfolio Costs  $ 902,441.00 
Shareholder Incentive $ 242,440.00 
Total Cost of Savings  $ 32,392,940.00 
Forecast CCM     $ 70,487,616.00 
Cost per CCM  $ 0.46 
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Witnesses:   R. Idenouye 
 E. Lontoc 
 

UNDERTAKING J9.1 
 
 

UNDERTAKING 
 
TR, page 5 
 
To advise whether low-income participants were surveyed in order to get an apples-to-
apples comparison with Union. 
 
 
RESPONSE 
 
Enbridge conducted an on-site verification inspection using a random sampling method 
of its low income multi-residential participants that participated in its 2012 direct install 
showerhead offer.  The inspection showed an 87.7% retention rate, (i.e. 87.7% of 
showerheads remained installed). 
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Witness:  E. Lontoc 
 

UNDERTAKING J9.2 
 

UNDERTAKING 
 
TR, page 8 
 
Enbridge to provide further information, further to the last undertaking about 2012 
participant results, about aerators in the low-income context. 
 
 
RESPONSE 
 
The on-site verification inspection in 2012 referenced in Undertaking J9.1 was for a 
sample size of 524 apartment units.  There were a total of 12,154 apartment units that 
participated in the 2012 showerhead program. 
 
Due to the small number of aerators distributed in the low income program, and more 
specifically under the Part 9 – Single Family Homes offer, the showerhead retention rate 
of 87.7% was used as a proxy value for the aerators in 2013.   
 
In 2014, a retention rate of 22.5% and 33.1% for the bathroom and kitchen aerators 
respectively were used.  These rates were based on a 2011 survey of the residential 
self-install ESK-TAPS program.  
 
The average annual number of participants who received aerators over the three year 
period was 187.   
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Witnesses:   M. Lister 
 E. Lontoc 
 J. Paris 

UNDERTAKING J9.3 
 
 

UNDERTAKING 
 
TR, page 9 
 
Enbridge to make best efforts to ask its delivery agents or agent, the ones who would 
be doing the installation of these, leaving behind or actually installation if they were to 
do direct install, whether their current liability insurance would cover direct installs of 
aerators. 
 
 
RESPONSE 
 
The insurance requirements in the Home Winterproofing Program service contracts of 
third party delivery agents, including coverage amounts, are prescribed by Enbridge’s 
risk management group.   
 
Enbridge confirms that it does not anticipate any increase in insurance coverage 
requirements should aerators be included as a direct install measure, subject to 
installation guidelines, under the Home Winterproofing Program. 
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EB-2015-0049 
Exhibit J9.4 
Page 1 of 1 

Witnesses:   M. Lister 
 E. Lontoc 
 J. Paris 

UNDERTAKING J9.4 
 
 

UNDERTAKING 
 
TR, page 13 
 
Enbridge to calculate incremental costs and advise whether the direct install of the 
aerators still makes the single family offering cost effective. 
 
 
RESPONSE 
 
Using the installation costs of Enbridge’s current  delivery agents as indicators for the 
costs associated with the direct installation of kitchen and bathroom aerators, Enbridge 
confirms that direct installation of this measure is likely cost effective in consideration of 
the Low Income TRC Plus ratio threshold of .7.  The Company’s calculations are 
predicated on a persistence rate (i.e. non-removal rate) of no less than 30%. 
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Witnesses:   S. Bertuzzi 
 S. Hicks 
 M. Lister 
 

UNDERTAKING J9.6 
 
 

UNDERTAKING 
 
TR, page 34 
 
Enbridge to provide a sample of these individualized reports. 
 
 
RESPONSE 
 
Please find attached a sample of an individualized report that illustrates the type of 
information that will be distributed to participants of the My Home Health Record offer.    



500 Consumers Road 
North York, Ontario M2J 1P8

For a full list of natural gas saving programs
including rebates from Enbridge Gas visit:

enbridgegas.com/efficiencyprograms

This report gives you context on your natural gas
use to help you make smart natural gas saving
decisions.

16/06/15–20/07/15Report period:
Account number:
My Home Health Record

Your usage last winter: Dec '14–Mar '15

Are we comparing you correctly?
Tell us more about your home:
enbridgegas.com/homehealth

 Efficient Enbridge Gas Homes:
The most efficient 20 percent of
similar homes

 Similar Enbridge Gas Homes:
Approximately 100 occupied apartments or
condos that are either in the same building or
nearby (avg 0.11 km away)

How you did last winter:

You used more 
than average

Turn over for ways to save

* m³: Standard unit of measuring natural gas

1,417YOUR HOME

1,406Similar Homes

1,221 m³*Efficient Homes

You used   than similar homes.1% more natural gasLast Winter Comparison

See your breath in the air? 
Time to prepare (for winter!)

The �rst time you step outside and see your 
breath, take it as a signal that winter is on its 
way. That means it’s time to set your thermostat. 
Here are our recommended winter settings:

For more tips on how to save this winter, visit enbridgegas.com/homehealth.

20°C when you’re home / 17°C when you’re away

Turn over for savings
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See your breath in the air? 
Time to prepare (for winter!)

The �rst time you step outside and see your 
breath, take it as a signal that winter is on its 
way. That means it’s time to set your thermostat. 
Here are our recommended winter settings:

For more tips on how to save this winter, visit enbridgegas.com/homehealth.

20°C when you’re home / 17°C when you’re away

You used   than efficient similar homes.25% more natural gas
This costs you about  per year.$76 extra

Last 12 Months Household Comparison

Efficient Enbridge Gas HomesSimilar Enbridge Gas HomesYour HomeKey:

AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL

100

200

300

400

500

m
³

2015 >< 2014

Quick Fix
Something you can do right now

Hang laundry to dry
Your dryer uses about 20% of
the total power your major
appliances consume. Over time,
high heat cycles may damage
your clothes, too.

To save energy and keep your
clothes feeling like new, use
clotheslines, drying racks, or
plastic hangers to air-dry
clothes. Even partially drying
your clothes before using the
dryer can help.

For softer clothes, you can
throw your dry laundry in the
machine for about five minutes.

40$
SAVE UP TO

PER YEAR

Smart Purchase
An affordable way to save more

Install efficient showerheads
Showering accounts for about
40% of your hot water use, but
you can cut costs without
sacrificing comfort.

If your shower fills a 4-litre
bucket in less than 20 seconds,
you could save with an efficient
showerhead. These
showerheads, with flow rates
no greater than 10 litres per
minute, help reduce hot water
use while maintaining water
pressure.

You can realize significant
savings with efficient
showerheads, especially if you
have a large household.

85$
SAVE UP TO

PER YEAR

Great Investment
A big idea for long-term savings

Replace your old clothes
washer
ENERGY STAR  certified®

clothes washers use about 30%
less energy and 35-50% less
water than non-certified
models.

New, efficient washers spin
more water out of clothes, so
your dryer won't have to work
as hard. They can handle larger
loads and are gentler on your
clothes, too.

Conventional washers
manufactured before 2001 are
especially inefficient. If you have
one, consider an upgrade soon.

10$
SAVE UP TO

PER YEAR

 | (855) 659-0551 | customercare@enbridge.comenbridgegas.com/homehealth
Enbridge Gas Distribution Inc. (“EGD”) does not represent or warrant the accuracy of any information in this report. In the event of any discrepancy between the information in this report and the information on
your EGD bill, the EGD bill will govern. Dollar savings are estimated using EGD’s commodity and distribution rates for typical households in the EGD franchise area. Tip savings are not guaranteed. Actual
savings may vary household to household. This report is prepared and distributed by a third party as a service to EGD’s customers. © 2014-2015 Opower

runs on

Visit  for Enbridge’s energy efficiency programs and their terms and conditionsenbridgegas.com/efficiencyprograms
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Witnesses:   P. Goldman 
 K. Mark 
 

UNDERTAKING J9.7 
 
 

UNDERTAKING 
 
TR, page 92 
 
Enbridge to provide the number of customers in each of rates 110, 115, and 170 that 
would be in the 10 million cubic metres per year, 25 cubic metres per year, and 
50 million cubic metres per year and up categories. 
 
 
RESPONSE 
 
Please see below the requested table showing a breakdown of accounts within rates 
110, 115 and 170 based on volumetric ranges.   
 

Volume Range
[million m3 per 

year] 

Number of Accounts 
Rate 
110 

Rate 
115 

Rate 
170 

10 to 24.99 6 5 8 
25 to 49.99 5 5 2 

50 plus 0 2 1 
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Witnesses:   P. Goldman 
 K. Mark 
 

UNDERTAKING J9.10 
 
 

UNDERTAKING 
 
TR, page 121 
 
Enbridge to provide information on the incremental cost of the project that relates to the 
energy-efficiency measure.  
 
 
RESPONSE 
 
Please see below a comparison of the incremental cost of energy efficiency to 
customers with the incentive amounts provided by Enbridge in 2013 and 2014.  These 
figures have been limited to projects for customers whose gas consumption is  
10 million m3 per year or greater. 
 
  

Year 
Number of 
Projects 

Incremental Cost  Incentive Amount 
Incentive as 
Percentage of 

Incremental Cost 

2014  21  $               2,156,194  $                        351,072  16% 

2013  15  $               3,286,181  $                        574,804  17% 
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