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WHAT IS THE ISSUE? 

Over the course of the twentieth century and into the twenty first 

century, access to electrical service has become increasingly central 

to the lives of United States residents, from an economic perspective 

as well as a health one.  

Electricity consumption by residential customers is measured 

through a meter, which displays the number of kilowatt hours used 

by the household. Approximately every thirty days, a utility will 

capture that information by doing a manual read of the meter’s 

consumption, and this information appears on the customer’s bill as 

the total kilowatt hours consumed during the prior billing period.  

Advanced Metering Infrastructure (AMI) replaces existing 

mechanical meters with digital or “advanced” meters that record 

customer usage in 15-minute increments. The new meters, coupled 

with a new two-way communication system and new data 

management systems, allow the utility to remotely connect and 

disconnect service, as well as read and obtain detailed customer 

usage on a 24/7 basis.  

AMI is also typically associated with the introduction of new pricing 

programs as a mechanism for decreasing overall usage and changing 

when electricity is used. These pricing programs, referred to as 

“dynamic” or “time-based,” track the operation of the wholesale 

electricity markets. In these markets, electricity prices are higher 

during “peak” times when overall demand for electricity is high and 

the most expensive generators are used to provide this higher 

demand. These market costs are passed through to customers. 

Similarly, AMI can be used to offer rebates or penalties around peak 

usage (in the case of rebates, commonly referred to as a “peak time 

rebate,” and in the case of penalties, commonly referred to as “critical 

peak pricing”). In Illinois and in many other states, this time of 

“peak” demand typically occurs during hot summer afternoons. The 

use of time-based pricing programs differs from the traditional 

pricing structure, which typically charges customers one fixed price 

AMI or Advanced  

Metering Initiative  

For the purpose of this report, refers 

to replacing existing meters with 

digital, or “smart” meters to obtain 

real time usage, change pricing 

hour by hour and connect and 

disconnect remotely. The new 

metering system also includes a 

wireless two-way communication 

system.  The term “smart grid” is 

sometimes used to refer to AMI, but 

can also mean additional 

investments in the utility’s 

distribution and transmission 

system.  This HIA report focuses on 

an AMI as a stand-alone proposal. 
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per kilowatt hour for all electricity consumed regardless of the time 

of day with only seasonal changes (winter and summer).  

In 2008, Commonwealth Edison (ComEd) requested that the Illinois 

Commerce Commission (ICC) approve a “system modernization 

project” to include AMI investments. The ICC rejected ComEd’s 

request, largely because the Commission felt it lacked sufficient 

information regarding the costs and benefits and for this reason 

ordered that an AMI pilot be conducted.  

WHAT IS THE AMI PILOT? 

In October 2009, the ICC approved a pilot consisting of 

approximately 100,000 meters in the Company’s Maywood 

Operating Area (the I-290 corridor of the Chicago area composed of 

suburban communities) and 30,000 meters in the Chicago 

metropolitan area. The ICC also approved a smaller subset of the 

meters to be used as a test of dynamic pricing programs vs. 

customers staying on traditional “flat rate” programs, and home 

energy management tools (a “Customer Applications Pilot” or CAP). 

ComEd installed this metering system in late 2009 and early 2010 

and implemented the CAP starting in June 2010 through May 2011. 

This test of approximately 8,000 residential customers was one of 

the largest in the country, and the only one of its kind to be designed 

as an “opt-out” test of dynamic pricing. Customers were randomly 

assigned to a new rate and provided with a variety of in-home devices 

and different pricing programs. The purpose of this CAP was to 

determine if customers would change their usage behavior, i.e., use 

less overall or use less during peak periods. If one or more of the 

pilot options could be predicted to have a significant impact, these 

actions could result in lower electricity prices for all customers. The 

rates that the CAP tested included:  

• An inclining block rate, where the customer pays more for 

each block of use – e.g. 7.5 cents for the first 100 kWh, 9.5 

cents for the second 100, 12.5 cents for the third. 
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• A “critical peak price” which imposes a very high price for 

energy use at designated “critical peak” times, such as from 

noon until 5 p.m. Customers using electricity during those 

times are charged more than they are at all other times. 

• A “peak time rebate” which does the same thing as a critical 

peak price but instead of charging more, customers who use 

less energy during peak hours receive a bill credit. 

WHAT HAS ILLINOIS DECIDED ON AMI 

DEPLOYMENT? 

In November 2011, the Illinois General Assembly authorized a new 

program for increases in electric rates based on a formula if specific 

performance metrics are reached. As part of its obligations under the 

new rate structure, ComEd committed to spend approximately $1.1 

billion investing in smart grid technologies, including AMI, over a 

ten-year period across its entire service territory. The law requires 

ComEd to prioritize its investments based upon how quickly 

customer value from those investments can be created. It also 

requires ComEd to detail its consumer education strategies that will 

accompany its investments, and creates a consumer education fund. 

In April 2012, the ICC is expected to receive ComEd’s plan for AMI 

deployment and to rule on proposed changes in terms of electrical 

service and pricing in connection with AMI. At that time, interested 

parties will have the chance to weigh in on ComEd’s proposed 

deployment plan. Under the law, the ICC must approve ComEd’s 

plan if it concludes that ComEd’s plan will be cost-beneficial to 

consumers, and ComEd is required to introduce a peak time rebate 

program 60 days after deployment approval.  

WHY DOES THIS MATTER? 

Deployment of AMI within ComEd’s service territory represents a 

transformation of the relationship between the utility and residential 

customers, facilitating the collection and dissemination of more 

detailed information about energy usage, new opportunities to 
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communicate this information in order to influence customer 

behavior around energy usage, and managing energy consumption 

from the standpoint of infrastructure operations as well as rates 

governing the pricing of electrical service. It may also have 

unintended consequences; for example, deployment is likely to 

influence the health of the Illinois population given the connections 

between access to electrical service, health and safety, especially for 

residents of low- and moderate-income households. This HIA 

identifies and analyzes the elements of this transformation related to 

the cost and terms of residential electrical service, with the goal of 

making visible the implications for health of AMI deployment in 

order to inform decision-making. 

WHY A HEALTH  

IMPACT ASSESSMENT? 

A Health Impact Assessment is “a combination of procedures, 

methods and tools that systematically judges the potential, and 

sometimes unintended, effects of a policy, plan, program or 

project on the health of a population and the distribution of 

those effects within the population. HIA identifies appropriate 

actions to manage those effects” (Quigley et al International 

Association for Health Impact, 2006). A core principle of 

Health Impact Assessment is health equity and particularly 

focuses on the health impact of policies on vulnerable 

populations.  HIA is a flexible research process that typically 

involves six steps:  
 
1. Screening involves determining whether or not a HIA is 

warranted and would be useful in the decision-making process;  
2. Scoping collaboratively determines which health impacts to 

evaluate, the methods for analysis, and the workplan for 
completing the assessment; 

3. Assessment includes gathering existing conditions data and 
predicting future health impacts using qualitative and 
quantitative research methods; 

4. Developing recommendations engages partners by 
prioritizing evidence-based proposals to mitigate negative and 
elevate positive health outcomes of the proposal; 

5. Reporting communicates findings; and 
6. Monitoring evaluates the effects of a HIA on the decision and 

its implementation as well as on health determinants and 
health status. 

“Vulnerable Populations”  

Refers to five groups within the 

general population that are at greater 

risk for adverse health outcomes. 

They include:  

the very young (from birth to age 5), 

older individuals (age 65 and older), 

individuals with a functional disability 

such as impaired mobility, persons 

who are socially isolated, and those 

who have limited English literacy or 

English proficiency. 
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WHAT DID THIS HIA LOOK AT? 

The purpose of this HIA is to evaluate the potential health impacts of 

the deployment of AMI for residential customers in the ComEd 

service territory in Illinois. The purpose of this HIA is not to evaluate 

whether or not AMI meters should or should not be deployed, but 

rather to highlight the health and safety aspects of AMI for 

consideration by the (ICC) as it reviews proposed AMI deployment 

plans. The data-driven, systematic nature of HIA offers a unique 

opportunity to incorporate health explicitly into the terms set by the 

ICC so that AMI deployment maximizes its potential to promote 

health and minimizes the likelihood that consumers, especially those 

from households that struggle to pay utility bills, will be harmed.  

For the purposes of this HIA, there are three aspects to the AMI 

deployment that were examined and three main questions about 

their potential health impacts, particularly on vulnerable customers: 

1. First, whether or not AMI will raise customer rates for 

electricity service because of the additional infrastructure 

investment costs the utility will recover from its customers. If 

AMI does not provide operational benefits to offset its costs, 

fuel poverty experienced by vulnerable customers will be 

exacerbated. Since AMI deployment requires a large capital 

investment, the principals sought to answer how vulnerable 

populations might be adversely affected by the increased 

electricity rates necessary to pay for an AMI investment. AMI 

deployments, as well as other large utility investments, are 

generally evaluated on a 15-20 year timeframe for the 

analysis of costs and benefits, and cost recovery from 

customers is collected over the same time period.  

 

2. Second, whether or not new pricing programs enabled by 

AMI will provide benefits to customers or increase costs to 

vulnerable customers at a time when they can least afford it. 

Proponents of dynamic pricing argue that by linking prices 

“The term “fuel poverty”  

Means the inability to afford basic 

electrical service or other energy 

needs. The term describes the 

condition of households that pay 

more than 10% of available income 

for energy. In the general 

population that is not low income, 

households typically pay no more 

than 4% of total household income 

for energy. 
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for the average residential consumer more closely to the 

actual costs, customers will be motivated to reduce electricity 

usage during peak times and to reduce overall consumption. 

Opponents of dynamic pricing are concerned that more 

volatile prices will cause economic hardship for vulnerable 

populations, such as low-income or fixed-income individuals, 

if these dynamic programs are made mandatory vs. 

continued use of flat rate pricing, or if the impact of those 

who participate voluntarily does not result in the predicted 

impact on electricity prices for all customers.  Because the 

cost recovery of these AMI projects is typically started in the 

first five to seven years, it is important to focus in the 

potential health impacts over that time. 

3.   Third, whether or not the use of a remote service switch to 

connect or disconnect service, particularly in the case of 

disconnection for nonpayment, will have adverse impacts on 

vulnerable populations. While service restoration times 

should improve, disconnection for nonpayment will likely 

happen much more rapidly for customers than under current 

practice, which requires disconnection manually.  Remote 

disconnection can be detrimental to the health of vulnerable 

populations, particularly those who rely on medical devices, 

such as nebulizers. 

WHAT DID WE FIND ABOUT HEALTH 

IMPACT OF ELECTRIC RATES? 

Significant proportions of residents have characteristics that put 

them at greater than average risk of adverse health impacts if they 

have less access to electrical service, or characteristics that indicate a 

heightened health risk, including: 

• difficulties paying for housing, health care, and food 

• problems heating or cooling their homes due to cost 

(including a lack of access to central air-conditioning, the 

single strongest protection against heat-related illness); 
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• reliance on electricity for heat or to power medical devices; 

• and substandard housing quality.  

Based on the literature review, fuel poverty is tied to the diminished 

capacity of households to purchase basic necessities such as food and 

clothing, less access to health care and prescription medications, 

greater likelihood of involuntary loss of utility service for 

nonpayment, and greater hunger among seniors and young children. 

Fuel-poor households close off parts of their home to reduce energy 

bills and leave home for part of the day, incurring stress that can lead 

to criminal activity among teenagers and increased social isolation 

among adults. Even for seniors who are not low-income, sensitivity 

to the perceived price of electrical service can influence a decision not 

to use air-conditioning during summer heat. The implications of AMI 

for fuel poverty will determine whether these health outcomes are 

more or less likely, and are summarized in Table 1.  

In addition to the literature review, the HIA also generated original 

data to document experiences of at-risk residents in the pilot 

footprint neighborhood of Maywood, with selected quotes in this 

executive summary (see full report for details). 

WHAT DID WE FIND ABOUT THE 

ELECTRIC RATES FOR AMI PILOT? 

The investment in AMI equipment is expected to cost residential 

customers $2-3 more per month. While the average bill for 

customers on dynamic pricing programs was on average slightly 

lower than the average bill for all residential customers without an 

AMI meter, the average bill for customers on the flat rate, which we 

expect will be used in the AMI deployment, was higher. (See full 

report for details). 

The costs for deploying AMI could lead to increased delivery services 

rates to pay for AMI prior to the realization of any benefits in the 

form of potential reductions in utility costs. Any increase in customer 

bills will exacerbate the impact of higher prices to pay for AMI for 

“And I guess for me I think what 

would be more helpful is 

understanding more about how 

to change things in the home so 

that you’re not forced to use so 

much electricity or things like 

that. And I know that they send 

little notes in the bills about… I 

don’t find them that helpful. ”  

-Maywood Resident ID #28 

 

 

“And I guess for me I think what 

would be more helpful is 

understanding more about how 

to change things in the home so 

that you’re not forced to use so 

much electricity or things like 

that. And I know that they send 

little notes in the bills about… I 

don’t find them that helpful. ”  

-Maywood Resident ID #28 
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vulnerable customers.  In the short term, if the AMI technology and 

pricing programs were deployed as they were in the pilot, there is no 

certainty that these pricing programs and in-home technologies 

would result in lower customer bills to help offset the higher costs to 

pay for AMI, though operational benefits recognized by the utility are 

to contribute to the majority of cost savings from AMI. 

WHAT DID WE FIND ABOUT HEALTH 

IMPACT OF PRICING PROGRAMS? 

Nationally, there is evidence of peak load reduction due to dynamic 

pricing programs using both critical peak pricing and peak time 

rebates on a voluntary basis. However, among low income 

households with dynamic pricing programs there is only limited 

reduction. Evidence also suggests that customers on a critical peak 

pricing plan did not lower overall energy usage, instead shifting 

usage to lower priced time periods.  

ComEd’s AMI pilot found no statistically significant overall reduction 

in usage overall or at times of peak load for the electrical grid, for any 

of the tested combinations of pricing and technology options. As 

cited in the report by the Electric Power Research Institute on the 

ComEd pilot, the pilot did show a reduction in peak load of 32-37% 

in a small group (5-6%) of respondents but this was not statistically 

significant and cannot be generalized to the larger population. There 

was little demographic difference between the survey customers who 

responded to the pricing programs (the 10% who did respond) and 

those who did not respond to the pricing programs.1   

ComEd’s AMI pilot also found only small predicted reductions in 

greenhouse gas emissions. Deployment is likely to result in reduced 

                                                             
1 Electric Power Research Institute. 2011. The Effect of Electricity Consumption 

of the Commonwealth Edison Customer Application Program Pilot: Phase 2 

Final Analysis.1023644 Technical Update.  Palo Alto, CA: EPRI Section 6.15, 

Table 6-4, page6-11.  

 “... The last bill I got a couple of 

days ago was $230 and I have to 

pay it on time and so something is 

going to have to go missing. So it 

is a…I hate that by me being on so 

many medications that I have to 

juggle either to pay my utilities, 

buy my food or get my 

medication. So, I’m not going to 

cry [starts crying]... I have to 

juggle it. I have to have the lights, 

I have to have the medication, and 

I have to…to be honest with you I 

have cut back on the food. I mean, 

the refrigerator gets cut off and I 

just cannot deal with it. So I mean 

I have to… I think their rates have 

gotten a lot higher but the 

economy, living on a fixed income 

of seven hundred dollars a month, 

how far does that go?”  

- Maywood Resident ID #44  
(COPD, asthma, diabetes) 
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emissions from ComEd vehicles no longer needed to conduct 

premise visits to read meters or connect and disconnect meters. 

However, the potential health impacts of reduced vehicle emissions 

are at best negligible, removing approximately 25,000 tons of CO2 

from the roughly 40 million tons in total CO2 emissions for the 

Chicago metropolitan areas. 

A separate analysis of the AMI pilot conducted for ComEd by the 

consulting firm Black and Veatch estimated that 30,000 MWh of 

electric generation would be avoided from programs that ComEd did 

not test in the pilot, such as exposing customers to more detailed 

usage information on the Company’s website and educating 

customers on how to reduce energy by analyzing the customer’s 

usage profile and stimulating voluntary changes in usage behavior.2   

Even this estimate, however, is a very small amount of energy savings 

(0.03% of ComEd's total of 91.1 million MWh in sales in 2010).3  This 

energy savings translates to an estimated CO2 reduction of 23,000 

tons per year,4 which is a negligible reduction of greenhouse gas in 

relation to the 40 million tons in total CO2 emissions for Chicago.  

Unless more effort is put into consumer education and energy 

awareness, new dynamic pricing plans, or other programs 

implemented to take advantage of AMI technology, will not 

significantly lower peak load and overall energy usage. The opt-out 

nature of ComEd’s pilot also suggests, as shown nationally, voluntary 

dynamic pricing programs are likely to have better results. Since the 

pilot did not show any meaningful difference in response between 

                                                             
2 Electric Power Research Institute. 2011. The Effect of Electricity Consumption 

of the Commonwealth Edison Customer Application Program Pilot: Phase 2 

Final Analysis.1023644 Technical Update.  Palo Alto, CA: EPRI. Section 14.1.   
3 Greater - but still modest - reductions in consumption are attributed to 

reducing unaccounted for energy (UFE, 350,000 MWh annually).  We do not 

consider these energy savings to result in actual emission reductions because 

as discussed in Section 7.9 of B&V report, most customers found to be receiving 

unmetered power are expected to begin paying for power.   
4 Using Black and Veatch's CO2 emission factor in Section 9.5   

“I think that our community 

does need a better outreach or 

understanding how to downsize 

energy, okay. We’re not… we’re 

not real educated on using the 

better style light bulb or our 

seniors… our community is like 

60 percent senior, so and then 

the other 40 is unemployed, 

okay? So then here we go. So we 

do need that educational piece.” 

- Maywood Resident ID #37 
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critical peak pricing and peak time rebates, a peak time rebate should 

be used since it would not adversely penalize low-income customers. 

WHAT DID WE FIND ABOUT HEALTH 

IMPACT OF REMOTE TURNING ON AND 

OFF OF ELECTRIC SERVICE? 

Interruptions or loss of service jeopardizes the safety of those who 

rely on electrically-powered medical devices such as nebulizers, and 

sleep apnea devices (CPAP). In addition, carbon monoxide 

poisonings, residential fire injuries, and related deaths are much 

more likely in homes where electricity has been disconnected for 

nonpayment. 

There were no measurements of actual outage duration and response 

time during the ComEd pilot, though the new system was deemed to 

be able to provide such data in the future. As a result, the HIA cannot 

draw specific conclusions on service improvements associated with 

the deployment of AMI.  

Reductions in the use of ComEd trucks to obtain meter readings, and 

connect or disconnect service, will likely result in lowering of 

ambient air pollution load and greenhouse gas emissions. Customer 

adoption of dynamic pricing programs may result in reduced 

demand for power generation at peak times from fuel sources 

associated with air pollution, including emission of greenhouse 

gases. Current education during the ComEd pilot did not 

demonstrate this, but studies in other states have shown more 

reduced usage with volunteers. Improved customer education, 

including improvements in energy efficiency and demand response 

programs, is necessary to ensure customers are interested and able to 

take advantage of pricing programs and technology investments that 

will shift and reduce energy usage.  

Remote connection and disconnection of service was not tested in the 

ComEd pilot, although ComEd’s business case for AMI depends on 

implementation of remote disconnection and calculates potential 

cost savings in avoiding premise visits for this function. If this 

functionality disconnects customers remotely for nonpayment, 




