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Introduction 

The Illinois Commerce Commission (ICC) ordered Ameren Illinois to quantify the net benefits of its 
residential real-time pricing program, Power Smart Pricing (PSP). In April 2011, Ameren filed with the ICC 
the 2010 Annual PSP Report, prepared by Navigant Consulting, which reported historical costs and 
benefits based on four years of program data and projected future costs and benefits through 2020. 1  
The Navigant report focused on three benefit categories: avoided capacity costs including generation, 
transmission, and distribution; consumer surplus; and wholesale market benefits. Navigant also 
quantified environmental benefits, while noting these benefits are societal rather than specific to 
Ameren customers. 

The ICC further requested that the parties in the proceeding “provide supplemental estimations of 
direct and indirect consumer and societal costs and benefits” of the PSP program that go beyond the 
initial Navigant report.2  Ameren retained The Brattle Group to carry out such an assessment that would 
expand the benefits presented in the Navigant report.  We followed the following approach in carrying 
out the assessment. 

First, we considered what additional benefit categories would be useful to include in the analysis. Based 
on a review of existing benefit analysis at other utilities as well as our own expert opinion, we identified 
two new benefit areas for which expanded benefits could be quantified: improved customer satisfaction 
and improved national security. Next, we also revisited the assumptions used by Navigant to see if they 
could be modified to expand the resulting benefits.  While maintaining the same methodologies as 
Navigant, we preformed the same calculations with higher estimates of enabling technology and 
participation assumptions. We produce three new scenarios that expand on Navigant’s initial analysis, 
ranging from a Baseline that is close to Navigant’s results to an Aggressive Scenario that serves as a 
reasonable upper bound. 

Case Studies 

To assess the viability of quantifying the new benefit categories, we reviewed advanced metering 
infrastructure (AMI) business cases for twelve utilities across the country. Of the twelve business cases 
surveyed, eight analyzed the benefits of consumer programs like dynamic pricing rates. Most of the 
benefits from consumer programs come from avoided capacity and energy costs, capacity price 
mitigation, and avoided transmission and distribution costs. Baltimore Gas & Electric also includes 
energy price mitigation and Connecticut Light & Power includes environmental benefits. In some of 

                                                           
1 Navigant Consulting, “Power Smart Pricing 2010 Annual Report,” Prepared for Ameren Illinois, April 26, 2011. 
2 Illinois Commerce Commission, Evaluation of Experimental Residential Real-Time Pricing Program, 11-0547. 
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those cases, the benefits from the consumer programs are necessary to make the net benefits of the 
entire AMI project positive.  

 

While some business cases mentioned other potential benefits of AMI and consumer programs, no 
other benefit categories were numerically quantified. These “non-quantified” categories include 
increased load forecasting accuracy, improved customer satisfaction, improved safety of utility 
employees, and new job creation.  Thus, our review of existing business cases did not provide much 
guidance for the quantification of benefits not already quantified in Navigant’s initial analysis of 
Ameren’s PSP program.  

Analysis 

To expand on Navigant’s quantification of benefits, we added two new benefit categories and created 
new enabling technology and participation scenarios. The results of this analysis are offered as a 
supplement, not a replacement, of the Navigant analysis, and they are entirely consistent with 
Navigant’s methodology. We maintain the same discount rate assumption of one percent. We also use 
the same (implied) per customer peak load reduction (except where enhanced by enabling technology) 
and the same value for avoided capacity costs, consumer surplus, wholesale market benefits, and 
environmental benefits.   

New Benefit Categories 

The new benefit categories we were able to quantify were improved customer satisfaction through a 
reduction of high-bill complaint calls and improved national security.  The theory behind the 
improvement in customer satisfaction is that customers enrolled in PSP are more aware of their 
electricity consumption, less likely to be surprised by their monthly bill and therefore less likely to call 
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and complain. Using our own expert opinion, we make assumptions regarding the number of high-bill 
complaint calls per non-participating consumer and the cost of the call, as well as the expected 
reduction in high bill complaint calls for participating customers. The improved customer satisfaction 
benefit is then equal to the present value of the number of avoided high-bill complaint calls multiplied 
by the cost of each high-bill complaint call.  

The other new benefit category is improved national security. Our position is that national security can 
be enhanced by reducing the nation’s dependence on fossil fuels, especially oil.  About half of the 
nation’s oil needs are met by importing oil, a good share of which comes from the politically volatile 
Middle East.  To the extent that oil imports can be reduced, national security is enhanced because the 
threat of future wars diminishes. 

While very little oil is burned to generate electricity in the US, oil does compete with natural gas in many 
end-use applications, especially in the industrial sector and to some extent in the commercial 
sector.  Natural gas is also beginning to gain some traction in the transportation sector and therefore 
emerging as a competitor to oil in the transportation sector.  Of course, the substitution possibilities are 
larger in the long run than in the short run.  So, over a two-decade planning horizon, any program that 
lowers the demand for natural gas for power generation will lessen the need to import oil, not 
necessarily for power generation but for other end-use applications in the industrial and transportation 
sectors.  The PSP program, by lowering peak period energy consumption, will lower the demand for 
natural gas for generating power during the peak period.  Over the long haul, this should reduce the 
demand for oil in other applications, thereby enhancing national security. 

 Analysts are predicting oil prices will stay around the $100/bbl mark for the foreseeable future.  
Additionally, in a recent statement, the Saudi oil minister has stated that the ideal price for oil is around 
the same mark.  The implied national security benefit associated with not importing a barrel of oil is 
going to be worth several magnitudes of the market price of oil.  We have assumed that security 
benefits will be an order of magnitude higher than market prices and be worth $1,000/bbl.   

A very elaborate multi-sector energy-economy model would have to be developed to simulate the 
benefits of reducing natural gas demand on national security.  This would involve modeling oil to natural 
gas substitution at the state and national levels.  Such an analysis is beyond the scope of this project.  In 
the absence of such modeling, we have had to resort to an indirect approach to quantifying national 
security benefits.  We have assumed that a 5% reduction of a utility’s peak will lower the need to import 
oil in the long run. We then quantified the reduction in oil caused by the PSP program and finally valued 
that reduction using the $1,000/bbl value mentioned above.    

New Scenario Assumptions 

We estimate three new scenarios: Baseline, Moderately Aggressive, and Aggressive. The Baseline 
Scenario maintains the same assumptions that are in the Navigant analysis while adding the two new 
benefit categories. The enabling technology and participation assumptions remain identical. That is, 
most costs do not have enabling technologies and participation remains constant at 10,320 customers 
for the entirety of the forecast.  
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In the Moderately Aggressive scenario, we maintain the same benefit categories that are in the Baseline 
Scenario, while increasing the enabling technology and participation assumptions. We assume that 
fifteen percent of customers have information displays, leading to two additional percentage points of 
energy reduction. Additionally, we assume that fifteen percent of customers have both information 
displays and automating technology, leading to double the peak load reduction they would otherwise 
produce. The participation is assumed to be ten percent of eligible customers, or 112,000, by the end of 
the forecast horizon.3 

The Aggressive Scenario also maintains the same benefit categories as the other two scenarios, and has 
the same enabling technology assumptions that are in the Moderately Aggressive scenario. The 
difference in this case is a higher participation rate, thirty percent or 335,000 customers by 2020. The 
thirty percent assumption is not meant to imply that we expect those kinds of participation rates. 
Rather, that level is a reasonable upper bound that is consistent with what the best DSM programs 
around the country have attained.     

Results 

The Navigant report originally estimated total benefits (2007 through 2020, present value) at $14.4 
million.  In the Baseline Scenario, adding the two new benefit categories increases benefits to $14.9 
million. By expanding the enabling technology and customer participation rate assumptions in the 
Moderately Aggressive Scenario, benefits could be as high as $88 million. Using the assumptions in the 
Aggressive Scenario, benefits could be as high as $247 million. 

 

 

                                                           
3 The forecast starts at one million customers and a 1% annual growth rate is assumed. We understand some 
customers may switch to RES’s, but we have not modeled any customers switching in this analysis. 

Original (in Navigant Program Evaluation)
Present Value

2007-2020

Avoided capacity (includes T&D) $3,451,642
Participant consumer surplus $10,102,221
Wholesale market benefits (Ameren Residential view) $203,590
Environmental benefits $623,889
Improved consumer satisfaction $0
Improved national security $0
Total $14,381,341

Baseline Scenario
Present Value

2007-2020

Avoided capacity (includes T&D) $3,451,642
Participant consumer surplus $10,102,221
Wholesale market benefits (Ameren Residential view) $203,590
Environmental benefits $623,889
Improved consumer satisfaction $259,618
Improved national security $281,043
Total $14,922,002
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Conclusion 

The purpose of this analysis was to follow the letter and spirit of the ICC order in determining the 
viability of increasing the benefits of the PSP program.  We determined that adding the two new benefit 
categories of improved customer satisfaction and improved national security add non-zero benefits, but 
that these are small relative to the already quantified categories. Increasing the penetration of enabling 
technologies can also increase the benefits, but again not by a significant amount. The best way to 
increase benefits is to increase the number of participants in the PSP program. Of course, more 
participants would likely mean higher costs, which we did not analyze in this study. However, since there 
are economies of scale in program deployment, we would expect that net benefits would increase as 
participation increases.  

 

Appendices 

Appendix 1: Ameren PSP Consumer Program Benefits (1-6-2012).pptx 

Appendix 2: Ameren PSP Annual Benefit Stream (1-6-2012).xlsx 

 

Moderately Aggressive Scenario
Present Value

2007-2020

Avoided capacity (includes T&D) $30,342,546
Participant consumer surplus $47,682,799
Wholesale market benefits (Ameren Residential view) $1,420,815
Environmental benefits $4,406,522
Improved consumer satisfaction $1,833,682
Improved national security $2,067,314
Total $87,753,677

Aggressive Scenario
Present Value

2007-2020

Avoided capacity (includes T&D) $88,678,060
Participant consumer surplus $130,488,087
Wholesale market benefits (Ameren Residential view) $4,064,383
Environmental benefits $12,622,068
Improved consumer satisfaction $5,252,409
Improved national security $5,946,512
Total $247,051,519
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