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Sm artGridCityTM  Pricing Pilot Program  
Pilot Evaluation and Final Report  

Decem ber 19
th
, 2013 

 

This “SmartGridCity
TM (SGC) Pricing Pilot Program Pilot Evaluation and Final Report” 

(“report”) is submitted as required by, and in full compliance with, the Stipulation and 

Settlement Agreement approved in Decision No. C10-0491 in Docket No. 09A-796E. The 

report includes the activities, participation, budget, full regression analysis and lessons 

learned from the Pricing Pilot Program.   

 

Per the settlement agreement the Public Service Company of Colorado (the Company or 

PSCo) has provided an interim report at the conclusion of each calendar year of the pilot.  

This is the final report.  

 

EnerNOC was contracted to provide the third party evaluation of this pilot.  Their final 

report is attached and includes the complete evaluation of the pilot including a summary of 

key findings and recommendations should the Company decide to pursue a broader 

deployment of advanced rates in the future. The following sections provide a summary of 

the activities, participation, and budget and address the key research questions the Company 

set out to answer through this effort. 

 

Sum m ary 

 

This report marks the completion of a 3 year, comprehensive rate pilot designed to 

determine the impact time differentiated pricing structures have on customer 

behavior.  W ith nearly 4,000 customers (~20%  of Boulder SmartGridCity) participating in 

this pilot, participation levels matched that of similar pilot programs deployed elsewhere in 

the industry.   

 

The pilot confirmed that these rates positively impact customer behavior resulting in energy 

savings with each of the three pilot rates.  M ost notably, the Critical Peak Pricing (CPP) rate 

provided greater load reductions than both the Peak Time Rebate (PTR) and Time of Use 

(TOU) rates.  Customers on the CPP rate realized reduced peak demand approaching 30% , 

PTR participants realized load reductions of nearly 15%  and TOU participants averaged 5-

9% .   

 

Despite the fact that this pilot confirmed that these rates provide both load reduction and 

energy savings, it did not prove cost effective.  Further details on how the cost effectiveness 

could be improved are discussed within this report. 

 

The report below provides additional detail on the insights gained through this effort. 
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Background 

 

In 2009, the Company proposed a dynamic pricing pilot within the City of Boulder to be 

enabled by the advanced metering deployed as part of SGC.  Upon review of the proposal 

the Colorado Public Utilities Commission (Commission) recommended changes (per the 

Stipulation agreement) which were included in the program.  The Company recruited 

participants into the pilot per the Commission’s recommendations, and in O ctober 2010 the 

pilot rates went into effect. 

 

The SmartGridCity Pricing Pilot Program offered residential customers three pricing 

structures (rates) to test customer understanding, acceptance and behavioral change resulting 

from the use of pricing signals.  Participating customers could select from one of the 

following three rate options: 

 

1. Critical Peak Pricing (CPP) – The CPP rate included the on and off-peak aspects 

of the TOU while also having a third tier of usage.  W hen system capacity or 

economic conditions warranted (Peak Energy Event days), this third tier became 

effective. 

• Off-peak (year round) $0.04 

• On-peak (summer) $0.12 (non-summer) $0.05 

• Peak Energy Event Price per kW h (summer) $0.51 (non-summer) $0.33 

 

2. Peak Tim e Rebate (PTR) – The PTR rate allowed customers to pay the standard 

residential rate but are offered a rebate when they reduced their usage at critical  

peak times or during Peak Energy Event days 

• Peak Energy Event Price per kW h (Summer rebate) $0.29 (non-Summer 

rebate) $0.47 

 

3. Tim e-of-Use (TO U) – The TOU rate divided each day into two periods 

representing on and off peak with rates being higher during the on-peak period.  

This rate did not participate in Peak Energy Events. 

• Off-peak (Year round) $0.04 

• On-peak (Summer) $0.17 (non-Summer) $0.06 

 

Below is an example of the marketing materials used during the recruitment phase of the 

pilot.  The brochure was designed to explain each of the new pricing options as it compared 

to the standard tiered residential rate structure. 
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Study O bjectives 

 

The purpose of the SmartGridCity Pricing Pilot was to test customer understanding, 

acceptance and the resulting behavioral change resulting from the use of pricing signals.  

Eight key objectives were enumerated in the Company’s filing for this project.  Those 

objectives along with the findings from the study are detailed bellow: 

 

1. Does the rate reduce peak dem and and energy consum ption?  

The analysis of the pilot confirmed that yes, time differentiated rates do influence 

customer’s usage during peak times as well as reducing their overall energy usage. As 

reported in the EnerNOC report (Page 58 Key Findings 3
rd
 bullet), “CPP Phase I 

participants reduced loads by 22-29% , which represents average on-peak demand 

reductions of 0.22-0.28 kW , while PTR Phase I participants had load reductions of 8-

14% , or 0.09-0.14 kW .”  “TOU provided load reduction during the on-peak period.  

Load reductions for Phase I participants averaged 5-9%  across the three years of the 

pilot, representing average on-peak demand reduction of 0.05-0.12 kW .” (Page 58 Key 

Findings 5
th
 bullet).   

 

Other key observations across the life of the pilot include: 

• Savings during the non-summer season were lower than the summer impacts 

due to reduced non-summer loads (Page viii 1
st
 bullet) 

• Peak-event demand reductions remained consistent across the duration of 

the events   

• Peak demand reductions lessened over time while annual energy savings 

increased 

• Phase I (“opt-in”) participants outperformed Phase II (“opt-out”)  

 

2. Does the rate reduce a carbon footprint?  

Yes, by reducing overall energy usage, which advanced rates have been shown to 

do, a customer’s overall carbon footprint is reduced.  However, this is purely a 

function of reducing energy use and not a function of when, on-peak or off-peak, 

that energy was used. This is because the overall carbon intensity of the Company's 

generation mix is a function of the incremental resources available for dispatch 

rather than the particular time of day. 

  

3. Does the rate defer capital spending for distribution and transm ission? 

The pilot rates as deployed did not defer capital spending for distribution or 

transmission as the number of participants and resulting load relief were small 

compared to overall system load.  Should these types of rates be introduced across 

the service territory the aggregate impact could reduce the Company’s overall 

capacity needs, possibly including the transmission requirements associated with that 

capacity.  However, the extent to which any capital deferment is realized would be 

dependant upon overall penetration. 

 

Under any scenario there would be limited benefit on the local distribution level as 

customers load was only reduced on a limited number of peak event days.  

Customer’s load was only reduced significantly on system peak days but these days 
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do not necessarily coincide with the customer’s peak usage.  Therefore the 

distribution system must still be built to accommodate the customer’s full load on 

non-system peak days.  In addition, distribution impacts are a function of the specific 

feeder routes for those customers participating and are difficult to determine the 

level of impact  

 

4. H ow can the pilot be used to inform  the Com pany and the Com m ission on 

whether these advanced rates can be offered cost effectively? 

At the conclusion of the pilot a benefit-cost analysis was performed.  The analysis 

took into consideration the benefit and cost impacts on all ratepayers (Rate Impact 

Test) achieved during the three years of the pilot.  The benefits were captured by 

summing the capacity and energy costs which might be avoided. The costs were 

those associated with delivering the pilot over the same time period.  .  This analysis 

excluded the costs of the smart meters and billing system enhancements as those 

costs were assumed to be part of overall system operations and not to be born solely 

by the advanced rates.  A summary of benefits and costs is shown in the table below: 

 

Table 1 – Cost-Benefit Analysis 

SGC Pricing Pilot Benefit-Cost Analysis 2011 2012 2013 Total

Benefits

Avoided Capacity (kW) 10,940$     11,356$     7,787$        30,083$            

Avoided Energy (kWh) 6,824$        16,450$     22,149$     45,423$            

Total Benefits 17,764$     27,806$     29,936$     75,506$            

Pilot Costs

Program Planning & Design 33,421$     28,818$     3,600$        65,839$            

Administration & Program Delivery 240,940$   251,730$   166,900$   659,570$          

Advertising/Promotion/Customer Ed 101,675$   3,213$        2,000$        106,887$          

Incentives (Rebates) 36,713$     11,179$     11,325$     59,217$            

Reduction in sales Revenue 20,956$     56,701$     58,174$     135,831$          

Total Costs 433,704$   351,642$   241,999$   1,027,345$       

0.0735

13.6

Benefit - cost ratio

1/ benefit-cost
 

 

The pilot results showed that the advanced rates tested are not cost effective as 

deployed, but the pilot does provide guidance as to how the cost effectiveness might 

be improved should programs be deployed in the future.  Should advanced rates be 

offered on a broader basis several steps could be taken to improve the benefit to cost 

ratio, notably: 

 

• Leverage economies of scale – some of the costs are fixed and do not 

increase as the number of participants increase. 

• Automation – 1. Certain tasks which were performed manually because the 

pilot was of a fixed duration could be automated if advanced rates were 

offered to a larger population on an on-going basis 2. Administering the PTR 

rate accounted for nearly one-half of the labor costs. 
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• Targeted customer recruiting – Targeting only those customers who could 

benefit most from the rates, and thus provide the most benefit to the system 

could greatly increase overall benefits.  These would primarily be customers 

with central air conditioning. 

 

• Retain participants – over the course of the pilot nearly 40%  of the 

participants left, resulting in fewer participants contributing to the overall 

benefits each year.  This attrition was primarily driven by moves.  For 

evaluation purposes participants who moved could not rejoin the pilot at 

their new premise.  As customer recruitment is one of the most expensive 

items it would greatly benefit a program if participants could retain the rate if 

they moved within the service territory.    

 

Perhaps the most important lesson learned from performing the benefit-cost analysis 

is that there are significant obstacles to overcome before pursuing a broader 

deployment of advanced rates: 

 

• Smart meters - CPP and PTR rates require meters with interval data 

capability.  The benefits from these rates alone cannot support justification 

for deployment of smart meters.  Therefore our ability to offer these rates 

broadly is contingent upon the Company’s metering strategy. 

 

• Impact on other DR programs - The greatest on-peak reductions occurred 

from participants with central air conditioning.  Targeting these customers 

would be most beneficial for advanced rates, but may have the effect of 

cannibalizing the Company’s Saver’s Switch program.  This highly cost-

effective demand response program, Saver’s Switch, already has strong 

penetration within our service territory and delivers considerably more kW  

per participant than was achieved through our Pricing Pilot.  A careful 

analysis must be done to determine if the overall benefit of adding customers 

to pricing options could overcome any negative impacts to programs such as 

Saver’s Switch. 

 

• Impact on non-participants – As previously mentioned a favorable or “best 

case” slant was taken when looking at the benefits achieved over the pilot 

period.  Before deciding to pursue a broader offering of advanced rates a 

more in depth analysis should be performed taking into account lower value 

of capacity during years where the system is long on generation and taking 

into consideration a longer view of future energy prices. 

 

In spite of these findings there may be societal or long term strategic reasons that 

would suggest value in deploying such advanced rate structures in the future.  If so it 

will be important to use this type of analysis to determine the true impact on those 

ratepayers not participating in the advanced rate structures if the total cost of those 

advanced rate structures are not borne by the participants. 
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5. W hat are the dem ographics and characteristics of the custom ers who provide the 

greatest response (load reduction) due to pricing signals?  

Answering this question is difficult as the analysis chosen for the Report leverages 

the difference of differences approach which looks at the aggregate.  A customer 

with greater load and central A/C could benefit from these rates while a customer 

with minimal load may be best served by our standard rates. 

 

6. H ow well do custom ers understand pricing signals, and how do these signals 

im pact custom ers’ perceptions of PSCo?  

This is a difficult question to answer concerning the current environment in Boulder.  

Leveraging insights captured from the online panel deployed in 2012, it can be 

assumed from the panel that customer’s perceptions of the Company have not 

changed.  M ore specifically, when asked to “Please rate your overall impressions of 

the SmartGridCity Pricing Pilot”, the top three responses (W here 0 is ‘Not at all 

satisfied’ and 10 is ‘Very satisfied’), 30 - 40%  of respondents rated this with high 

satisfaction (Scored 8 or higher).  The Company did not specifically ask customers 

understanding of pricing signals but as mentioned by EnerNOC in their report (Page 

ix Key Benefits 15th bullet), “Based upon the relative savings in the various periods, 

customers appeared to understand the price signals.” 

 

7. In conjunction with pricing signals, how does the voluntary use of in-hom e 

devices im pact energy and dem and relative to those without such devices?”  

As was reported in each of the monthly attrition reports, the number of installed In 

Home Smart Devices (IHSDs) customers within the SmartGridCity Pricing Pilot was 

not statistically significant.  W ith this in mind, leveraging their regression analysis, 

EnerNOC found that for those customers with IHSDs, there were higher savings 

during summer events (Page ix Key Benefits 13th bullet). 

 

8. H ow do various com binations of in-hom e devices (or lack thereof) and 

Sm artGridCity Pricing options im pact energy and dem and relative to other 

com binations?  

W hen the study was initially developed, the plan was to test and deploy multiple 

devices.  Upon completion of our testing, only one device passed testing and was 

deployed.  As such, the study was unable to assess this measure. 

 

Activities 

 

During the life of the Pricing Pilot a number of key accomplishments were made.  W hile the 

majority of 2011’s activities consisted of “standing-up” the Pricing Pilot, 2012 shifted the 

focus to customer engagement.  This same focus was carried into 2013.  Below are highlights 

of those accomplishments by year: 
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2011 (Customer Recruitment and Operational Focus): 

• Successfully deployed billing infrastructure with scalability and automation levels 

sufficient to support scope of pilot program.  Greater levels of automation would be 

necessary to provide dynamic rates and additional customer pricing choices. 

• Completed customer recruiting campaigns development and deployment. 

• Developed and documented processes and procedures to support Peak Energy 

Events and the broader Pricing Pilot Program.  W here applicable, each process was 

developed to include service level agreements (SLA’s) as a means to ensure critical 

processes were executed in alignment with the tariff (e.g. customer communications 

deployed by 16:00 M T the day prior to a Peak Energy Event).  

 

2012 - 2013 (Customer Engagement): 

• Successfully deployed SM S (text) as an additional Peak Event notification medium 

providing customers further notification choices.  W ith the addition of text, 

customers could now choose a combination of email, phone and text notification in 

support of Peak Energy Events.  Customers were able to change these preferences at 

will throughout the life of the pilot. 

• Prior to the 2012 event seasons, informational letters were provided to pilot 

participants.  These communications reminded customers of their participation in 

the pilot, reviewed what takes place during Peak energy events; their purpose, 

frequency and how to best manage their communications preferences.  Subsequent 

communications expanded on these messages by sharing best practices and peer 

experiences on how to best save energy and money.  

• For 2011’s event season the Company provided customers with a year end summary 

of the pilot’s achievements.  For 2012 and 2013, a post event reporting framework 

was created.  This framework allowed the Company to provide customers dynamic 

reports on their performance during the previous month’s Peak Energy Events.  In 

addition to providing their performance, these reports highlighted their performance 

against their peers on the same rate while providing dynamic energy saving tips.   

• In 2012, a panel of 122 customers was recruited to take a series of four online 

surveys.  These surveys were designed to provide the Company with greater insight 

into the needs of our pilot participants.  Questions centered on communications 

(mediums, frequency), messaging, understanding of the pilot (rate plans, peak events), 

and energy conservation (typical strategies, best practices).  These findings helped 

inform our on-going communications strategy.  Responses to these surveys have 

confirmed that participants feel our communications strategy (content, medium, 

frequency) was appropriate. 

 

Participation 

 

Pricing Pilot customers were enrolled in two phases; In Phase I participants voluntarily 

signed up after responding to the Company’s recruiting materials.  In Phase II, customers 

were chosen based upon a random selection in which they were required to select one of the 

pilot rates or indicate they wished to remain on the standard residential rate.  W hen 
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recruitment completed a total of 4,029 participants were enrolled in the pilot.  Prior to 

recruitment a randomized control group was selected from eligible customers. 

 

Customer attrition from both the pricing program and the control group was tracked by the 

Company and reported to the Commission each month.  Customer reasons for leaving the 

pilot were broken into four categories; Customer M ove, Customer Choice, Conflict, and 

“Other”.  Attrition from the control group reflects customers who have moved from their 

premise since the initial random selection. 

 

Details concerning customer enrollment and attrition were provided to the Commission 

monthly through the “Pricing Pilot Attrition Report”. The following table summarizes the 

number of participants and attrition through the conclusion of the pilot on September 30, 

2013. 

 

Table 2 - Pricing Pilot Participation and Attrition as of Septem ber 30, 2013 
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By the conclusion of the pilot nearly 40%  of the original participant base left as a result of 

attrition.  The overwhelming reason for participants leaving the pilot was Customer M oves.  

A summary of attrition reasons and what insights can be gained from them is included 

below: 

 

Figure 1 – Pricing Pilot Reasons for Attrition 

 

 

• Custom er M ove was used to track attrition related to changes in custom er 

residence.  

o Customer related moves were by far the leading reason for participants leaving the 

pilot, accounting for approximately 79%  of the attrition.  During the three years of 

the pilot 1,266 of the 4,029 participants moved, approximately 31%  or roughly 

10%  per year.   

 

• Custom er Choice indicated participants request to be un-enrolled from  the pilot 

rate. 

o Attrition from Customer Choice represents those customers who specifically 

requested to leave the trial rate and be return to the standard residential rate.  

Additional insight was gained from interaction with our call center agents when 

customers called to request being taken off the pilot.  Three primary drivers were 

identified; 1) customer no longer wanted to receive event notifications associated 

with the pilots “peak event” days, 2) the customer did not believe they are saving 

enough money, and 3) customers were not home during event window/not able to 

participate.   

 

• Conflict with O ther Program  was used to track custom ers desire to sign up for 

another Xcel Energy program  that was not com patible with their rate. 

o Conflict with other programs indicates customers who could no longer be on the 

pilot because they requested to enroll in another of the Company’s programs that 

were not compatible with the pilot rates.  Specifically these programs would be 

Saver’s Switch which PTR and CPP customers could not participate in or 

customers signing up for Solar*Rewards which requires net metering not 

compatible with the pilot rates.  Of the 1%  overall attrition associated with this 

category customers moving to Solar*Rewards made up the majority. 
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• “O ther” related attrition was applied when the reason the custom er left the rate 

varied from  those listed above. 

o The next largest category was “Other”.  The majority of these issues were 

associated with non-communicating Smart M eters.  If communications could not 

be restored after attempts at meter repair or replacement, a standard meter would 

have to be installed. The participant was then removed from the pilot and placed 

on the standard residential rate.  Other issues captured in this category were 

minimal and didn’t fit specifically into one of the other three segments   

 

One concern around attrition is whether there would be enough participants to assure 

statistically valid results could be reached at the end of the pilot.  Throughout the pilot this 

was monitored by the Company and reported back to the commission.  Even with overall 

pilot attrition approaching 40%  there were still enough participants to demonstrate results 

within the desired range of 20%  precision at a 90%  confidence interval.  

 

Table 3 – Confidence Interval by Rate 

 

Tariff Group Participants Predicted Relative Precision @  90%  

Confidence Interval 

Phase 1 

   TOU Pricing Only 460 17.96%  

   CPP Pricing Only 105 17.10%  

   PTR Pricing Only 299 11.71%  

Phase 2 

   TOU Pricing Only 889 12.57%  

   CPP Pricing Only 252 11.04%  

   PTR Pricing Only 1122 6.52%  

The ranges of relative precision factors shown in the table above for the “pricing only” cells 

are within the original design criteria and no adverse impact on the ultimate evaluation of the 

Pricing Pilot is indicated based on the current participation levels.   
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Budget 

 

The table below shows the Pricing Pilot budget across the three years of the program. 

 

Table 4 - Pricing Pilot Budget/Actual/Variance 

 

 
* Reflect actual expenditures from January 1 through Novem ber 30, 2013. 

 

Further details on the major budget components are listed below: 

 

1. As the pilot matured and processes solidified, less program design was necessary. 

2. Administrative and program delivery time was significantly reduced by using dedicated 

contract labor and streamlining processes and procedures. 

3. The 2012 and 2013 budget reflected the Company’s commitment to continued 

customer education and engagement.  The Company was able to continually meet these 

objectives at reduced costs by leveraging in-house resources and relying heavily on 

customer preferred less expensive, electronic communications. 

4. Higher than normal temperatures combined with fewer participants due to attrition 

resulted in lower average rebate amounts.  It is of note that incentives are not captured 

under this deferred subledger. 

5. Expenses reflect equipment, installation, and on-going maintenance expenses for 

participants with In Home Devices.  W ith all device installations completed, the 

ongoing maintenance and support costs were reduced. 

6. Both the 2011 and 2012 filings include preliminary results.  W ith the pilot’s completion 

in September and the full regression analysis taking place, greater spend due to the 

increased level of effort took place. 

7. M inimal costs such as mileage and other travel/employee related were only accrued 

early on in the pilot program. 

 

Lessons Learned 

 



 

13 

M ost of the lessons learned would apply with a more broad deployment to a greater 

participant base. 

 

• Greater autom ation of billing and custom er engagem ent required for full-scale 

deploym ent.  – Based upon the scale of the SmartGridCity Pricing Pilot, automation 

was not necessary.  A more broad deployment of the pilot rates would drive the need for 

automation.  Automation would drive improvements in two key areas: 

o Customer Engagement – W ith current levels of automation post event reporting 

was only able to be supported on a monthly basis.  Additional automation, 

specifically in preparing customer billing data following Peak Events in near-real 

time would support timely post-event reporting.  Improving the timeliness of these 

reports would enable the Company to provide timely, individualized reports to 

include energy savings tips and tricks following each event vs. a summary of the 

previous month’s events.   

o Billing – In the current environment, the billing process to support the RPTR rate 

is time consuming due to its manual nature.  Automation would reduce the time to 

support the billing process by an estimated two thirds.  Greater automation in 

support of the billing processes would also aide in providing near-real time post 

event reporting.  

 

• Custom er engagem ent continues to prove a necessary key to program  success. 

o Ongoing Communications – Beyond the post event reporting, ongoing customer 

communications are important.  Customer education on the rate, how the 

customer can best benefit from it and why the utility has deployed them was 

provided during recruiting.  Education and engagement is necessary beyond this 

initial decision point.   

 

• Custom ers preferred a com bination of both em ail and phone as their prim ary 

critical peak pricing event notification. 

o Public Service initially offered email, telephone (or a combination of both) 

notification for critical peak pricing events, adding text (SM S) capabilities in 2012.  

For those with an IHSD, notifications were also received via their device.  

Although adoption of text (SM S) capability (or a combination of text with either 

phone or email) was low, it is recommended that it remain as an additional 

customer contact choice and preference. 

 

• W ith a full scale deploym ent, the rate should reside with the custom er, not the 

prem ise. 

o During the pilot, the rate “resided” with the premise.  M ore specifically, should a 

participating customer move they were not able to take the rate with them.  In 

addition, this rate was not available for the new resident.  This scenario, as was 

highlighted in the Participation section, accounted for the majority of the program 

attrition.  In deploying dynamic rates more broadly while providing the customer 

the choice of rate should include the ability to maintain that rate and level of 

choice should the customer change residences.  To allow this would require full 

deployment of smart meters to accommodate any rate for any premise within our 

jurisdiction.  
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• The CPP rate provided the greatest am ount of load reduction.  These results are 

generally consistent with other pricing pilots. 

o As seen on page 4 of the EnerNOC report (Page iv Results and Key Findings 1
st
 bullet), 

the CPP rate provided greater load reduction than that of the PTR or TOU rates.  

These savings were experienced on both Summer on peak and event days.   These 

results are consistent with other (EnerNOC report Pages 7 Key Findings 2
nd
 bullet and 

page 23 following figure 9) similar pilots in the industry.   

 

• The peak period deployed for the pilot is the correct duration and would not need 

to change with a full scale deploym ent. 

o As commented on within the EnerNOC report (Page 47 Figure 24) the current 

event period of 14:00 – 20:00 M T (W eekdays, excluding holidays) is correct.  W ith 

a broader deployment of dynamic rates, consideration should be taken relative to 

the minimum/maximum number of events per year specifically in the case of a 

system emergency. 

 

Final Report 

 

Attached is the final report as prepared by EnerNOC the third party evaluator contracted for 

this project.  The report includes results of the full regression analysis of the three-year pilot. 


