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monthly utility bills), AMI lessens the likelihood of adverse health and safety 

outcomes. 

Based on the literature review, findings from ComEd’s own studies, analysis of 

ComEd data, and survey data, the HIA finds that a net cost of $2-3 per month for the 

deployment of AMI, as projected, will have a negative impact on vulnerable 

populations who are very sensitive to small price changes. This population includes 

elderly adults, young children, and people with chronic diseases (asthma, COPD, 

diabetes). Vulnerable populations are subject to a number of risks in their lives due to 

their economic status and these risks could be exacerbated as a result of AMI 

deployment. These risks include: 

• Inability to pay for housing, health care and/or food 

• Difficulty paying for heating/cooling, and consequently, an inability to heat 

or cool their home during extreme weather conditions 

• Unreliable electricity for heat or to power medical devices 

• Foregoing needed healthcare, including medication and healthcare visits, can 

result in costly health crises, representing a large potential negative impact.  

The HIA also found that customers faced with making decisions regarding trade-offs, 

especially trade-offs that would put their health and safety at risk, experienced 

greater stress related to paying utility bills when compared with energy assistance 

recipients across the nation. AMI alone is not the “prime” mover of causing 

underlying fuel poverty, but can exacerbate it with potential health consequences. 
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2. WILL DYNAMIC PRICING PROGRAMS RESULT IN 
DECREASED USAGE AND/OR A SHIFT IN USAGE, OR WILL IT 
NOT HAVE ANY IMPACT ON USAGE? 

Summary of Findings 

• Changes to pricing programs that charge much higher prices during certain 

times of day can cause some customers to reduce usage to avoid higher or 

unaffordable bills, resulting in under-usage of electricity resulting in 

extremes in temperatures indoors. Exposure to temperatures outside of a 

moderate range increases the likelihood of hospital emergency department 

visits, hospitalizations, and premature death. ComEd’s residential customers 

include households with young children (7.2%) and seniors (11.2%), all more 

likely to develop symptoms of heat- and cold-related illness such as 

hypothermia or heat stroke, while persons who are socially isolated (an 

eightfold greater risk for death during a heat wave), and those living with a 

mobility-limiting disability (nearly six times the risk of death during a heat 

wave) are also at greater risk.  

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

programs using both critical peak pricing and peak time rebates using 

volunteers. However, among low income households with dynamic pricing 

programs there is only limited peak load 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 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 EPRI report 

Section 6-15, 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.21   

                                                             
21 EPRI Final Report, Table 6-4, page 6-11. 
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• ComEd’s AMI pilot also found only small predicted reductions in greenhouse 

gas emissions. Deployment is likely to result in reduced 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 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.22   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).23  This energy savings 

translates to an estimated CO2 reduction of 23,000 tons per year.24  

• 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, as shown nationally, did not show any meaningful difference in 

response between critical peak pricing and peak time rebates, a peak time 

rebate should be used since it would not adversely penalize low-income 

customers. 

• 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 other studies in other 

states have shown more reduced usage with volunteers. Improved customer 

education, including improvements in energy efficiency and demand 

                                                             
22 Section 14.1.   

23 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 Black & Veatch report, most customers found to be receiving unmetered power are expected to begin 
paying for power.   

24 Using Black and Veatch's CO2 emission factor in Section 9.5   
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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.  

 

a. Baseline Conditions Analysis 

Pricing: In Illinois, the price of the electricity itself, or the supply price, is set 

through regional electricity transmission organizations which act as clearinghouses 

between electricity generators who create the power and electricity utilities who 

deliver the power. Prices vary by demand, such that electricity generated at peak 

times when usage is high is more expensive than, for example, at night when demand 

and usage is low. In Illinois, like most U.S. states, all residential customers have as 

their default pricing rate a “bundled” fixed rate, which means usage is billed at the 

same price per kWh every month regardless of what time of day the kWh is used. 

ComEd customers can opt-into a residential real-time pricing plan (RRTP), which 

passes through wholesale supply costs based on the time of day electricity is used.25  

AMI allows a wider variety of pricing plans which can be designed to capture hourly 

usage information because pricing and usage data can be captured in real time 

between the utility and the household. Typical dynamic pricing rates include: 

• Time of Use: A TOU rate charges customers a different price per kWh during 

different times, generally structured in blocks of hours.  For example,  

• Critical Peak Price: A CPP rate charges customers a higher price per kWh 

during peak usage times, typically hot summer afternoons. 

• Peak Time Rebate: A PTR offers customers who lower their usage during 

critical peak times a rebate based on the amount of kilowatthours the 

customer avoids using. 

                                                             
25

 Residents opting into the RRTP program receive a digital mechanical meter to capture the more detailed usage 
necessary for RRTP billing.   
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Health Outcomes Related to Usage: Health outcomes related to exposure to 

excessive heat or cold are an important concern in this HIA. The literature on the 

relationship between temperature exposure and health is voluminous, encompassing 

retrospective longitudinal observations of mortality differentials by season or weather 

event (deep freeze, heat wave) over years and decades, case studies of health services 

utilization during heat waves, and clinical studies detailing the physiological changes 

that accompany exposure. For the purposes of this HIA, the most relevant studies are 

those that document indoor temperature exposure, its relationship to energy use and 

to health and safety outcomes; a much smaller universe of literature makes the link to 

home energy and very few studies connect temperature exposure directly to energy.26 

Exposure to cold: A meta-analysis of studies linking winter outdoor temp to excess 

cardiovascular and respiratory disease deaths, for the most part based on data from 

the United Kingdom, Europe, and New Zealand, concludes that between 30% and 

50% of premature deaths in winter reflect exposures to indoor cold (Rudge, 2011, 

based on Keatinge and Donaldson, 2000 for upper bound and Wilkinson et al., 2001 

for lower bound). These otherwise avoidable deaths are associated with lower 

temperatures in bedrooms and living rooms (adults age 50+) (Eurowinter Group, 

1997). 

Exposure to heat: Recent published summaries of the literature on heat exposure 

and heat waves highlight dozens of peer-reviewed studies documenting elevated rates 

of hospitalization and premature deaths. One such review identifies 29 studies where 

short-term rises in outdoor temperature are associated with greater risk or likelihood 

of premature death (Basu, 2009). 

Another review specifically concerning the experiences of seniors finds 6 peer-

reviewed studies where a heat wave or summertime hike in temperature is associated 

with greater morbidity, and 24 peer-reviewed studies linking heat waves of higher 

ambient temperature with higher mortality rates (Astroma et al., 2011). Young or 

advanced age, disabled status (especially a disability that limits mobility), African 

American ethnic identity, and social isolation or lack of social capital are each 

indicators of greater vulnerability to adverse impacts related to heat or cold exposure 

                                                             
26

 For elders, this literature is reviewed in some detail in Snyder and Baker, Affordable Home Energy and Health: Making 
the Connections. Washington, DC: AARP Public Policy Institute, 2010. 
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(Bouchama et al., 2007; Kilbourne, 2008; Schwartz. 2005, Medina-Ramon et al., 

2007).  

With respect to chronic illness and temperature exposure, various studies have found 

the following relevant results. 

• Heart Disease. Among adults and seniors, both heat and cold are associated 

with greater risk of hospitalization and premature death from cardiovascular 

and cerebrovascular (stroke-related) diseases (Alanitis et al., 2008; Medina-

Ramon et al., 2006, Ostro et al., 2010, Semenza et al., 1999, Naughton et al., 

2002). 

• Respiratory Disease. For elders, chronic obstructive pulmonary disorder is 

made worse by indoor cold: in wintertime, patients whose living rooms are 

warm (at least 21 degrees C, or approximately 70 degrees Fahrenheit) fewer 

than nine hours per day have worse respiratory health than those who have 

at least nine hours of indoor warmth on a daily basis (Collins, 2000; Osman 

et al., 2008). Children are more than twice as likely to experience respiratory 

symptoms when they live in cold homes, compared with those who live in 

warm homes (Marmot Review Team, 2011). 

• Diabetes, Kidney Disease, Neurological and Movement Disorders. Heat 

represents a particular threat for diabetes patients, who are more likely to be 

hospitalized or die prematurely during a heat wave or non-extreme summer 

temperatures, as well as those living with kidney disease, who are more likely 

to be hospitalized for or die from acute renal failure (Schwartz, 2005; Ostro 

et al., 2010; Semenza et al., 1999, Medina-Ramon et al., 2006; Naughton et 

al., 2002). Heightened risk for persons with psychiatric disorders or with 

movement disorders including Parkinson’s have been documented. 

Table 8 summarizes population characteristics related to the risk of exposure to hot 

or cold temperature – issues that are particularly important to questions of dynamic 

pricing.  For the purposes of this HIA, factors that make an individual more 

susceptible to illness or premature death related to temperature exposure include age 

(young or old), degree of social isolation, disability status, and the presence of pre-

existing chronic health conditions likely to be made worse by exposure to 

temperatures outside of a moderate range. Poverty amplifies the impacts of these 

determinants.  
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Key: AHS (American Housing Survey), BRFSS (Behavioral Risk Factor Surveillance Survey), CHR (County 

Health Rankings project at the University of Wisconsin), Claritus (Census data product provided by 

ComEd to project team, data for 2008 unless otherwise noted), ALA (American Lung Association, 

unpublished data for Illinois), NEADA (annual telephone sample survey of LIHEAP recipient households 

in participating states, National Energy Assistance Directors’ Association, data for 2009), USDA (U.S. 

Department of Agriculture’s Economic Research Service, survey on food insecurity prevalence by state).  

 

Age: As described in the preceding section, about 8% of households in census tracts 

that include ComEd residential customers include children no more than 5 years old, 

and 11% include an elder at least 65 years of age. At both ends of the age spectrum, 

thermoregulation of body temperature is more difficult, leaving young children and 

elders more vulnerable to temperature-related ailments. 
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Social Isolation: Seniors who live independently, especially on limited incomes, 

are more vulnerable to temperature-related health effects when they lack social 

supports or connections (defined by social scientists in terms of social capital, a 

measure of civic relationships and functioning). About 9% of seniors in the Chicago 

region live independently, a number that jumps to 31.6% of seniors who live in 

poverty and also live alone. Lack of regular social contact can put these residents at 

greater risk for premature death or illness in the case of a heat wave or the loss of 

electrical heat in winter. Another way to measure such vulnerability is that 25% of 

Cook County adults and 18% of service territory county adults report a lack of social 

support. 

Disability Status: Within ComEd’s service territory, 15.7% of adults report a 

disabling condition, and 17.2% of households include someone with a disability. Of 

particular concern are disabilities that limit mobility, or the ability to leave housing 

conditions that are too hot or too cold; 10.2% of households living in poverty include 

a member with a mobility-limiting disability and 13.5% of households comprised of 

seniors include someone with such a disability.  

Temperature-Sensitive Conditions: Data on the range of chronic ailments 

affected by temperature are limited. For Illinois counties served by ComEd, 13.7% of 

adults report their health to be fair or poor, 13.4% of adults report an asthma 

diagnosis and 13.4% report a child with asthma, 8% of adults report a diagnosis of 

diabetes, and 28.9% of adults report having high blood pressure, which is a risk factor 

for heart (cardiovascular) disease and stroke (cerebrovascular disease). Chronic 

obstructive pulmonary disorder (COPD) and renal (kidney) disease also mean an 

increased risk of adverse outcomes in the case of exposure to heat or cold, but there 

are insufficient data to estimate prevalence rates for this population. 
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b. Literature Review and ComEd Pilot Studies 

Published studies, including the two reports on ComEd's AMI pilot, present a mixed 

set of findings regarding the capacity of dynamic pricing under AMI to dampen usage 

and, in turn, improve both air quality and energy efficiency. 

AMI Pilot Program and Air Quality Benefits27: Programs that encourage 

energy efficiency and conservation can reduce the amount of air pollution from power 

plants if they reduce the total consumption of electricity.  Demand response 

programs can also reduce emissions when peak loads are avoided (peak shaving) or 

when load is shifted in time from higher-emitting peaking power plants to lower-

emitting base load or intermediate-load power plants (a condition that does not 

always obtain, in which case load shifting would increase emissions).    

EPRI's analysis of the ComEd pilot results showed that 5% to 7% of CPP and PTR 

customers reduced peak, event-period load by 32% to 37%.  However, EPRI reported 

"little evidence" of a reduction in the total energy consumed.28    

A separate analysis of the AMI pilot conducted for ComEd by Black and Veatch 

estimated that 30,000 MWh of electric generation would be avoided from customer 

energy efficiency or other voluntary use reductions, after full deployment of AMI to 

all ComEd customers.29   This is a very small amount of energy savings (0.03% of 

ComEd's total of 91.1 million MWh in sales in 2010).30   

                                                             
27

 Emissions reductions (e.g., tons of nitrogen oxides emitted at power plants) can be translated into air quality benefits 
(e.g., reductions in ambient ozone levels) through the use of air quality models.  However, in light of the very limited 
information regarding the effects of the AMI pilot on electricity consumption, such an analysis was not performed as part 
of this HIA.  EPRI reported no statistically significant effects on energy consumption or demand in the aggregate.  The 
only effects came from a disaggregated subset of participants that exhibited peak load reductions, with no projection of 
the effects of full scale-up.  Moreover, in contrast to prior studies, EPRI reported no observed reduction in overall energy 
use.  If overall consumption doesn’t go down, but peak demand decreases, an air quality analysis would have to be based 
on an evaluation of detailed power plant dispatch data.  Such data not available for this HIA. 
28

 p. 5-3.  
29

 Section 14.1.   
30

 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.   
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This energy savings translates to an estimated CO2 reduction of 23,000 tons per 

year.31  Avoided vehicle emissions of 4 million miles of travel were also reported; this 

translates to an annual reduction of about 2,000 tons of CO2 emissions. 

The lack of observable energy savings in ComEd's AMI pilot is inconsistent with 

similar demonstrations, including the 2003-2006 Energy-Smart Pricing Plan in 

ComEd's service territory which showed a 3-4% reduction in summer electricity 

usage.32  This difference may owe to pricing incentives and/or inadequate 

information provided to AMI pilot participants and should be further examined.    

The combined reduction in CO2 emissions of 25,000 tons per year, derived from 

Black and Veatch's estimates of the benefits of full AMI deployment, would be 

roughly equivalent to the annual CO2 emissions from roughly 4,400 passenger 

vehicles or the energy consumed in 2,000 homes. 33   For comparison, the Chicago 

metropolitan area's total CO2 emissions have been estimated to be about 40 million 

tons.34  Reductions in other pollutants including nitrogen oxides, carbon monoxide, 

mercury, particulate matter and volatile organic compounds would also be expected 

but were not calculated here due to the lack of project-specific data on energy 

consumption. 

What has been the result of AMI pilot programs to test dynamic 

pricing?:  The HIA considered the results of AMI pilots nationally as well as the 

results of ComEd’s Customer Applications Pilot to assess potential health impacts 

associated with AMI. Most AMI pilot programs, unlike ComEd’s pilot, rely on 

volunteers who agree to participate in alternative pricing programs and accept no-

cost in-home technologies for the duration of the pilot. There is a rich literature on 

the results of these AMI pilots, which shows that in most instances, the dynamic 

pricing programs tested have resulted in statistically valid lower peak load usage in 

response to either high critical peak prices or the offer of a rebate or credit and 

deliver significant peak load reductions during the peak hours called during the pilot 

                                                             
31

 Using Black and Veatch's CO2 emission factor in Section 9.5   
32

 A. Faruqui and S. Sergici,  "Household response to dynamic pricing of electricity: a survey of 15 experiments," J. Regul. 
Econ. (2010), 38, 193-225.   
33

 http://www.epa.gov/cleanenergy/energy-resources/calculator.html  
34

 2005 emissions, as reported in: Center for Neighborhood Technology, "Chicago's Greenhouse Gas Emissions: An 
Inventory, Forecast And Mitigation Analysis For Chicago And The Metropolitan Region," (2008); available at 
http://www.cnt.org/repository/CNT_Climate_Research_Summary_9.17.08.pdf 
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period.35 However, most of these pilot programs have documented that customers are 

more likely to shift usage from peak periods to off-peak periods rather than reduce 

total energy consumption, even when customers were given in-home devices to 

actually see their usage information in a more detailed manner at the time of their 

usage. As a result, there is little evidence that dynamic pricing programs, even when 

accompanied by in-home devices, will result in lower usage overall (for more details 

see APPENDIX 3).  Furthermore, the results document that customers will respond 

to the peak time rebate offer with significant peak load reduction and that relying on 

critical peak pricing is not necessary to obtain valuable results in the form of lower 

usage during peak periods.    

Do Low Income Customers Respond to Dynamic Pricing?: Most of the pilot 

programs have not identified low income customers or other customers that are more 

vulnerable to higher electricity prices, such as elderly Americans, those disabled, or 

those with medically necessary electrical powered devices. However, some pilots 

specifically gathered some data on known low income customers due to their 

enrollment in utility-sponsored low income discount or bill payment assistance 

programs. As indicated in APPENDIX 3, the California pilot specifically enrolled 

known low income households and their responsiveness to various dynamic pricing 

was much lower than non-low income households. This same result was documented 

in the Baltimore Gas & Electric pilot in Maryland. However, this does not mean that 

low income customers may not be interested in optional pricing programs if they are 

viewed as a means to lower the monthly bill. Furthermore, even though low income 

households have documented a lower level of response and lower level of dollar 

amount of bill savings in these pilot programs, it is still important to recognize that 

some level of peak load reduction may occur for some of these customers.  

The issue in many of these pilot evaluations remains, however, clouded by the lack of 

valid data due to the low number of participating low income customers, the lack of a 

uniform method of identifying which pilot customers are in fact “low income”, as well 

as the fact that the costs of AMI deployment itself is not included in the bill savings 

and analysis of bill impacts for these volunteer pilot program participants.  Finally, 

                                                             
35

 See Memo prepared by Barbara Alexander for Citizen’s Utility Board and National Center for Medical Legal Partnership 
summarized in Appendix 3.  



 HIA of ComEd AMI Deployment  62 

very few if any pilots have evaluated the response and bill impacts on older customers 

or those with young children. 

In September 2010, IEE36 released a Whitepaper entitled The Impact of Dynamic 

Pricing on Low Income Customers that attempted to assess the impact of dynamic 

pricing on low-income customers in two ways. First, the authors conduct simulations 

of dynamic pricing using assumptions drawn from a large urban utility. Second, the 

authors collect the results of evaluations of 4 pilots and one ongoing dynamic pricing 

offering, comparing what is known from these evaluations about the response of the 

average customer and that of the low-income customer. The authors state that their 

"core finding" is that "low income customers are responsive to dynamic rates and that 

many such customers can benefit even without shifting load."37 However, several 

other experts took issue with the low-income threshold used in the IEEE report38 and 

have criticized the IEE Report on a number of grounds, emphasizing the need to 

evaluate the potential impacts of a particular dynamic or time-based pricing program 

with utility-specific data.39 The IEE analysis also excluded from its analysis costs of 

implementing dynamic pricing, such as the costs of smart meters, which have an 

impact on customer bills.   

AMI Metering and Energy Efficiency: Energy efficiency is about reducing a 

dwelling’s energy usage by making that dwelling more efficient.  Energy efficiency 

measures can include a number of different appliances or upgrades.  From more 

efficient refrigerators and furnaces to lighting or insulation, there are a variety of 

upgrades available to improve the efficiency of a dwelling.  In many states utilities 

run energy efficiency programs.  These programs usually include rebates for 

purchasing energy efficient equipment or behavior modification programs to 

encourage people to think about how they use energy. Currently it is difficult and 

expensive to measure the impacts of utility energy efficiency programs.  The 

evaluation process as it stands relies heavily on estimating savings based on 

algorithms and interviews or surveys of program participants.  Even if consistent 

                                                             
36

  The Institute for Electric Efficiency (IEE) is a sister program to the Edison Electric Institute which represents investor-
owned utilities in policy debates at the federal level.   
37

 Id. 
38

 The IEE Whitepaper defines income classifications with incomes as high as $50,000 per year as “low income”, and 
resulted are not adjusted for household size, a key factor when evaluating poverty or financial hardship.   
39

 Internal Memo, Barb Alexander, prepared for the National Center for Medical-Legal Partnership. 2011.  
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values for energy efficiency measures could be delineated through custom surveys 

and monitoring, the costs would be prohibitive.  ComEd will be spending $3.6 million 

a year for the next 3 years on the costs for their energy efficiency programs. (Final 

Order Docket 10-0570, pg 16-17) AMI metering will allow evaluators, stakeholders 

and utilities more complete data to analyze the experiences of residential consumers 

who participate in energy efficiency programs, to evaluate whether savings are 

achieved.  Because utility programs are funded by ratepayers, having more complete 

data will enable the utility to run more cost effective programs and save ratepayers 

money in the long run but only if consumers understand the data and are educated 

how to reduce their usage. 

Customer Education: Customer Education around AMI should be an ongoing 

process. There is very limited evidence of the effect consumer education has on usage 

in the context of AMI.  The primary data from the ComEd pilot in the next section 

indicates that most vulnerable consumers did not make many changes to their usage.  

The data from Maywood participant surveys (in next section below) does not indicate 

a high level of awareness about the meters themselves. Consumer interest focuses on 

the programs facilitated by AMI metering, related to understanding their bills and 

identifying ways to reduce usage.  These programs could be the focus of customer 

education efforts, not the meters themselves.  In the long term, “smart appliances” 

could enable even more participation in programs such as a “peak time rebate,” 

however it will take time for smart appliances to find their way into people’s homes, 

and the relevance of this market for low-income households is unclear.  In the mean 

time, coordinated effort by the utilities, stakeholders, and municipalities should 

communicate the opportunities provided by AMI metering.  Possible strategies could 

include a “bill protect” program where utility will notify customer by text message or 

email when their bill is approaching a customer chosen level, say $100, so the 

customer knows where they stand before their bill shows up the mail, or a program to 

provide monetary credits to customer for reducing usage during peak times, or even a 

program where children of elderly parents can be sent a text message if their elderly 

parent loses electricity.        

c. Primary Data Analysis 

The ComEd pilot included pre- and post- surveys of pilot customers, capturing a 

range of identifying information as well as self-reported behavior change related to 

energy use. While ComEd used this information to look more closely at the 

characteristics of subgroups that appeared to respond to price signals and education, 
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it is important to note many limitations to the data. First the response rate was 33%, 

which for some epidemiologic surveys would be considered low, but for energy 

consumption surveys is reasonable. The loss to follow up was also high, with 

complete data on people who did pre-survey to post-survey less than 50%. The 

characteristics in the survey are described in Table 9. 
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The HIA team prepared an original analysis of ComEd's survey data, to focus on how 

at-risk groups reported their likely changes in energy use. There was insufficient data 

to examine usage changes among non-English speakers, but the HIA did examine 

three groups of vulnerable populations that could be measured: elders 65 years or 

older, families with children and people with low incomes, defined here as incomes 

less than $40,000. Individuals living with a disabling condition, including 

temperature sensitive conditions, and individuals with social isolation were not 

tracked in the survey. Language was asked but had too many missing values to be 

analyzed. It was postulated that these vulnerable groups would be very price sensitive 

and therefore would be most motivated to see changes in behavior. Interestingly, very 

few statistically significant changes were seen. Tables 10, 11, and 12 highlight the 

findings.40  

 

 

                                                             
40 Three demographic factors are dichotomized among 2423 unique post-survey participants in order to examine whether 
elders, families with young children and low income populations reported differently at post intervention survey about how 
they use utilities at home to conserve energy. The three dichotomous categories were born before 1946 vs. born after 
1946; having zero kids vs. any kids at home; and income less than $40,000 vs. $40,000 or more.  

Chi-square tests were conducted to test whether these three dichotomous demographic factors have significant 
differences on a series of questions: whether they: 

• “used appliances at a non-peak time”,  

• “replaced light bulbs with energy efficient CFLs”,  

• “used cold water for laundry”,  

• “set the thermostat to 78 degrees or higher”,  

• “turned off lights and electronics when not in use”,  

• “purchased a more efficient appliance”,  

• “used timers to run appliances during non-peak times”,  

• “charged re-chargeable devices during non-peak times”,  

• “asked household members to use less electricity”, and  

• “did not take any actions”.  

Participants who have valid information on three factors or more were included in the analyses. SAS 9.1.3 was used to 
complete the analyses.     
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Overall, participants who completed a survey at the conclusion of the ComEd pilot 

reported few significant changes in energy use behavior, except for the increased odds 

that seniors would set their thermostats to 78 degrees Fahrenheit or higher, 

representing a potential health hazard in summertime. Respondents were less 

ethnically diverse than were all pilot footprint households (in terms of the percentage 

reporting themselves to be white) and more likely to be poor, compared with 

households in the pilot footprint. Aside from the higher likelihood that seniors would 

keep their homes at a higher temperature in summer, the survey finds limited 

evidence of greater energy efficiency, with seniors 24 percent more likely to use non-

peak hours to use appliances and 57 percent more likely to re-charge appliances 

during non peak times, and low-income respondents 19 percent more likely to replace 

light bulbs with compact fluorescents and 28 percent more likely to turn off lights 

and electronics when not in use. 
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In general tables 10, 11, and 12 demonstrate that the three vulnerable populations 

analyzed have very little capacity to change their energy usage. It highlights that some 

vulnerable populations are likely to make changes that may be detrimental to their 

health, such as elders over 65 years of age using temperatures over 78 degrees, when 

many elders have temperature sensitive conditions such as chronic obstructive 

pulmonary disease or heart disease. Given the potential increased cost related to AMI 

deployment, the decreased likelihood that vulnerable populations can change their 

usage, the variable pricing programs will more likely lead to increased bills rather 

than decreased bills for the population most at risk. 

d. Impact Analysis 

To the extent that AMI deployment facilitates maintaining moderate indoor 

temperatures (through greater reliability of service, for example, that shortens the 

periods of time when households are without service due to a storm-related outage), 

AMI lessens like the likelihood of adverse consequences related to temperature 

sensitivity. If AMI deployment makes it more difficult for customers, particularly in 

low-income households, to maintain moderate indoor temperatures (for example, 

through a higher cost for electricity during peak summer hours that discourages 

consumers from using their air-conditioning), AMI increases the likelihood of 

adverse health and safety outcomes. This HIA concludes: 

• Dynamic pricing programs have the potential to decrease usage and reduce 

air pollution, but that they did not do so as ComEd deployed them in the AMI 

pilot. 

• It is unclear from this pilot that the implementation of AMI technology will 

actually result in a reduced usage and significant peak load reduction. In fact, 

other dynamic pricing programs show that while there is typically an overall 

peak load usage reduction of 5-6%, overall energy consumption does not 

change.  

• Findings also show that none of the dynamic pricing plans implemented by 

ComEd demonstrated a statistically significant overall usage reduction. Even 

though peak load was reduced by 32-37% in a small group (5-6%) of Critical 

Peak Pricing and Peak Time Rebate customers as cited in Section 6-15 in the 

EPRI report, these results were not statistically significant and therefore 

difficult to generalize across the entire population. As a result, this evidence 
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gives little basis for concluding that AMI will significantly lower greenhouse 

gas emissions from electricity plants.   

• For meaningful reduction in overall usage and therefore greenhouse gas 

emissions, consumer education is needed to lower usage and therefore lower 

bills. There is little evidence that the education done during the AMI pilot to 

date has been sufficient to see a meaningful reduction and suggests a greater 

investment in using AMI technology to better educate the consumer is 

needed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 HIA of ComEd AMI Deployment  70 

3. HOW WILL DIGITAL METERING TECHNOLOGY AFFECT 
RELIABILITY OF SERVICE, INCLUDING CONNECTIONS, 
DISCONNECTIONS AND INTERRUPTIONS OF SERVICE? HOW 
WILL REMOTE DISCONNECTION OF SERVICE FOR 
NONPAYMENT AFFECT VULNERABLE POPULATIONS? 

Summary of Findings 

• 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.  

• 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, current consumer protections associated with a 

premise visit and attempted contact may be threatened. Analysis of ComEd 

billing records from 2009 (the year before the pilot) and 2010 (the pilot year) 

for customers enrolled in the CAP (dynamic pricing rate design) component 

of the ComEd pilot indicates increasing numbers of households who would 

otherwise be eligible for disconnection in 2010, likely due to the cost of AMI 

deployment, compared with 2009 when there was no AMI infrastructure in 

place. 
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a. Literature Review  

Typically, electric service quality is measured by regulatory commissions through 

utility reported information using indices that have been developed throughout the 

industry:  CAIDI or Customer Average Interruption Duration Index (measuring the 

average customer outage length), SAIDI or System Average Interruption Duration 

Index (measuring the average duration of interruptions), and SAIFI or System 

Average Interruption Frequency Index (measuring the entire system’s frequency of 

interruption). All of these metrics exclude widespread interruptions that are due to 

extreme weather or major disaster, with the result that the typical reliability metrics 

do not capture lengthy and harmful outages that are typically associated with major 

storms and widespread outages.  

Deployment of AMI can result in service improvements since the utility will be able to 

detect service interruptions and outages at a meter level, with the potential to lower 

the duration of outages since the utility can see outages in real time and conduct 

restoration activities more promptly. This feature will also potentially result in 

operational savings to the utility which can be passed through to all customers in the 

form of lower rates. AMI pilots nationally have not quantified the value of any 

reliability improvements or tracked system improvements due to deployment of AMI 

alone, though utilities have presented information and projections of such 

improvements. For example, Baltimore Gas and Electric identified improved 

reliability as a customer benefit that would result from AMI installation but did not 

quantify or monetize that benefit in its cost/benefit analysis.41 San Diego Gas & 

Electric Co. in California (SDGE) included some calculated benefits to customers due 

to improved outage management as a result of AMI, though information on the 

specific dollar amount calculated as a customer benefit to offset improved reliability 

costs is not available. SDGE’s projections of reliability improvements are typical of 

those offered nationally:  

SDG&E contends deploying AMI will improve customer 

service in several ways. First, it will transform the meter 

reading process by improving the accuracy and timeliness of 

utility bills. Second, it will provide near real time energy usage 

                                                             
41

 BG&E’s AMI application was filed under Case No. 9208 before the Maryland PSC in 2009. 
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information empowering customers to make informed choices 

about their energy usage. Third, by providing customer 

premise endpoint information, SDG&E will be able to monitor 

its system continuously, speeding detection of gas leaks and 

electric system outages. Fourth, AMI will improve safety and 

provide greater service reliability through superior outage 

response and service restoration.42   

Reliability of service for the HIA also encompasses connection and disconnection of 

service. In particular, the HIA considers whether the use of a remote service switch to 

disconnect customers for nonpayment would negatively affect the health of 

vulnerable populations. As a result of the concerns about potential health and safety 

impacts of loss of electricity service for non-payment, every state regulatory 

commission regulates the disconnection of electric service. Consumer protection 

regulations typically require, at a minimum, advanced written notice and an attempt 

to contact the customer by telephone to discuss payment terms, handle disputes or 

complaints, and respond to a declaration of medical emergency, all designed to avoid 

disconnection where possible. Health and safety figure directly into such consumer 

protections; over 40 states, for example, prohibit involuntary disconnection of gas or 

electrical service for nonpayment during the winter months, a growing number of 

states prohibit disconnection for nonpayment during periods of high summertime 

heat, and many states offer delays in disconnection for seniors, persons living with 

serious illnesses or life-threatening conditions that are certified by physicians. The 

issue of whether remote connection and disconnection functionality should be used 

for involuntary disconnection of service (typically for nonpayment) has been 

controversial in many state reviews of AMI investment proposals by electric utilities 

since it potentially eliminates a visit to the customer’s premise by utility personnel. 

Many states require such a visit not only as a matter of practicality for the 

disconnection but also as a last attempt to contact the customer at the time of 

disconnection.  

A utility often does not complete the number of legally allowed disconnections of 

service on any day or week since utilities schedule their field resources to reflect other 

                                                             
42

 California PUC, Application of SDG&E Co. for Adoption of an Advanced Metering Infrastructure Deployment Scenario 
and Associated Cost Recovery and Rate Design, Order Approving Settlement, Application 05-03-015, Decision 07-04-
043, April 12, 2007, at 12.  This benefit was a portion of a $15.6 million in benefits associated with various T&D benefits. 
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obligations and needs for both the employees and the vehicles. If there are 

insufficient trucks and employees to accomplish all potential disconnections, utilities 

will defer, delay, or simply not accomplish the disconnection for all eligible 

customers. Some utilities prioritize disconnections for nonpayment based on the 

amount of the overdue balance, for example, opting to first disconnect customers 

owing in excess of $100 even if customers owing $50 could be disconnected as well. 

This targets disconnections to those most likely to cause a higher uncollectible 

amount or who have broken numerous payment plans.   

Utilities typically include the benefits associated with reduced expenses to connect 

and disconnect electric service in AMI proposals.  Such expense reductions result 

from the elimination of the use of utility vehicles and the use of utility employees to 

implement a disconnection. In a recent compliance filing with the Maryland Public 

Service Commission, Potomac Electric Power Co. (Pepco) estimated that a 

continuation of the obligation to conduct a premise visit and attempt to contact the 

customer at the time of disconnection for nonpayment would eliminate $45.9 million 

in projected savings over the 15-year project plan.43   

Given the AMI technology capabilities, remote disconnection for nonpayment is likely 

to increase the volume of disconnections. According to a study issued by the 

California Division of Ratepayer Advocate, the rate of disconnection of residential 

customers increased in PG&E service territory once the remote disconnection switch 

was used with the new metering system: 

As stated during the recent report in AMI deployment in California “The increase in 

digital or “smart” meter shutoffs using AMI technology appears to be 

disproportionately large compared to shut-offs of homes with traditional meters that 

require a premise visit.  There are now three times more digital or “smart” meters 

installed, but smart meter disconnections have increased 12-fold in one year.”44  In 

                                                             
43

 Pepco’s Amended Business Case was filed in Case No. 9207 on December 13, 2010 in response to the Commission’s 
Order No. 83571 (September 2, 2010) in which the Commission ruled that Pepco’s AMI investment could be implemented 
under certain conditions, one of which was the elimination of any savings associated with remote disconnection of service 
for nonpayment.  Marty Ahrens, Home Candle Fires, National Fire Protection Association (June 2010)(particular risk of 
fatalities where candles used in absence of electricity) Exec Summary at ii. 

 

44 Division of Ratepayer Advocate, Status of Energy Utility Service Disconnections in California (November 2009), 
available at:  http://www.dra.ca.gov/NR/rdonlyres/2A0C5457-56FC-4821-8C4D-
457F4CF204D1/0/20091119_DRAdisconnectionstatusreport.pdf  
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the first five months of 2009, 46 percent of all customers who lost their power 

remotely were enrolled in CARE, the California low income bill payment assistance 

program.  

Any increase in disconnections of service has an adverse impact on the customers 

who are disconnected, since customers without essential electricity service may incur 

the higher risk of health impacts and potential harm due to the use of unsafe 

alternatives. Customers may also be forced to sacrifice other necessities to restore 

service or seek financial assistance. A significant increase in disconnections for 

nonpayment by lower income customers will adversely impact the financial service 

organizations that respond to lower income customers who are eligible for aid in the 

form of emergency grants, since such agencies are likely to be overwhelmed with a 

significantly increased caseload if remote disconnection is allowed to operate without 

regulatory oversight.   

Opponents of remote disconnection of service maintain that a utility’s premise visit at 

the time of disconnection allows the utility to respond to customer statements at the 

time of disconnection, detect a medical emergency, or other conditions that may 

result in forbearance by the utility from effectuating the disconnection of service, and 

consider the customer’s dispute allegations (e.g., “I made a payment this morning 

down at the payment agent.”) if made orally at that time. Several states require a 

utility to attempt contact and avoid the disconnection upon certain situations, 

including the option to allow the customer to pay via credit card or other electronic 

means. Central Maine Power Company’s (CMP) submitted evidence to its regulatory 

commission concerning the actual actions taken by the Company to effectuate its 

disconnections of service, noting that of the over 54,000 notices that were “worked” 

in 2008, almost 30,000 (almost 60%) were left connected. A majority were not 

disconnected because they were not home, but other reasons included collection of 

funds, check, customer showed receipt, customer made arrangements, declaration of 

medical emergency, leaving a “green card”, etc. Consumer advocates are concerned 

that such discretion on the part of field personnel could be eliminated if service 

disconnections are done remotely.  

Proponents of remote disconnection argue that any utility service that remains 

unpaid for becomes a burden on the overall system.  Avoiding ongoing bills and the 

greenhouse gas emissions and costs from needing to send staff to a home for a site 

visit are cited as efficiencies that can be gained and reduce overall cost as well. 
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Even though ComEd did not use the remote disconnection feature of the new meters 

in its AMI pilot, it has stated that it intends to make use of this feature when AMI is 

deployed throughout its service territory.  

An evaluation of ComEd’s pilot did address various factors related to this research 

question, including whether or not deployment of AMI will improve outage 

management, disconnections of service and air quality, and is discussed below.  

Outage Management: The AMI system has the ability to provide near real-time 

outage status for the electric meters since the meters provide power status 

information in two ways—automatically and upon request. The automatically 

generated information includes the power fail indication upon loss of power by the 

electric meter and power restoration indication upon restoration of power at the 

meter. Additionally, the AMI system provides the capability for a user or application, 

such as the Outage Management System (OMS), to generate an on-request service to 

query the power status of a particular meter or group of meters. Because of this, it is 

anticipated that ComEd will experience fewer "OK on Arrival" occurrences (i.e., 

customers that had a power outage that was restored on a separate, previous outage 

ticket) and will not need to send a first responder to the field needlessly to address 

customer outage tickets that result in positive power status verification. ComEd will 

now be able to ascertain near real-time power status via a query to the AMI system or 

via automatically provided power status indication that will more accurately reflect 

the current state of restoration activity and allow resources to be utilized more 

efficiently. This will also reduce costs to call customers to confirm power restoration. 

With the ability to automatically, or on-request, receive outage information from 

meters throughout the system, the ComEd OMS can more effectively track and 

manage the actual outage conditions. Through a better understanding of the state of 

the system during major storms, ComEd should be able to more effectively deploy 

and coordinate emergency restoration resources.  This should translate into 

decreased time allotted for storm restoration and savings in overtime and contractor 

expenditures.  Shorter outage times should have positive impacts on health, given the 

well documented health effects of loss of electricity discussed in previous sections. 

Studies of blackouts from natural disasters document not only dangerous use of 

alternative sources of heating and lighting, which can be linked to fire hazards and 

death. Long term loss of electricity can also cause food spoilage, medication loss, and 

inactive medical devices that can be life threatening as well.   
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Bad Debt: By using new business practices in conjunction with the disconnect 

switch automation, ComEd estimates that it will be able to cut off services in a more 

timely manner because back office and field work capacity constraints will be 

reduced. In Illinois, bad debt is socialized among all customers, and an increase in 

the pace of disconnections should lower bad debt expense for remaining ComEd 

customers. A decrease in the time it takes for a customer to be disconnected should 

also lower the ultimate balance owed by the customer, improving odds of repayment 

and service restoration as well as avoiding potential collection activity. Through 

remote connection of service, service can be restored to customers disconnected for 

nonpayment much more rapidly as well.  

Avoided Power Plant Emissions: Black & Veatch evaluated the operational 

aspects of ComEd’s AMI pilot, and developed a conservative estimation of the 

potential CO2 equivalent emissions associated with the customer use reductions 

observed during the pilot project and as projected due to full-scale AMI 

implementation. Reductions in total energy consumption will result from successful 

efforts to eliminate theft and tamper conditions, with additional reduction is also 

estimated due to voluntary customer reductions attributed to web-based presentment 

of energy usage information. In all, Black and Veatch estimated approximately 

380,000 MWh would be reduced during a typical year once the AMI system is fully 

installed. To the extent that these reductions reduce power plant cycle times, air 

emission reductions will result also. When considering the losses associated with the 

transmission and distribution of energy over long distances, the result is a total 

avoided generation requirement of 415,000 MWh. After computing emission effects 

using EPA eGRID factors for calculating CO2e related to electricity consumption, 

Black and Veatch estimated the avoided generation of 415,000 MWh/year yields 

avoided CO2e per year of 650,000,000 pounds avoided CO2e, or approximately 

325,000 tons CO2e, roughly comparable to the output of a modest sized (750 MW) 

power plant operating for approximately 10% of its hours based on a 60% duty 

cycle.45   

                                                             
45

 According to Black and Veatch, Exelon Corporation, the parent company of ComEd, is implementing a business and 
environmental strategy — Exelon 2020 — to reduce, offset, or displace 15.7 million tons of CO2e by 2020, which includes 
accounting for customer abatement of emissions due to energy efficiency and demand reduction programs.  Black and 
Veatch’s estimations were developed using a different methodology than Exelon uses for its Greenhouse Gas (GHG) 
accounting which may not be fully representative of Exelon’s internal GHG Inventory Management Plan or Customer 
Abatement protocol.  For Illinois, which is in eGRID region RFC West, the CO2e emission factor is 1,559.94 lbs/MWh. 
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Avoided Vehicle Emissions: AMI implementation means fewer vehicles 

travelling to support meter reading and field meter service operations. Black and 

Veatch used data from ComEd to estimate 4.4 million miles of travel would be 

eliminated each year on average.46 While the reduction is positive, the total emissions 

reduced are negligible in comparison to the regions total Vehicle Miles of Travel 

VMT, and the emissions are also hard to quantify given the wide range of duty cycles 

and emission factors for the vehicle fleet. VMT reduction of approximately 4 million 

is a very small percentage of the estimated billions of miles of travel by households in 

the greater Chicago area each year.  

b. Primary Data Analysis – ComEd Data  

In approving the ComEd Pilot, the ICC ruling stated Illinois law: 

“clearly contemplates a site visit by a utility employee upon disconnection.  While 

we acknowledge that the language in this regulation may have contemplated the 

world as it existed before AMI technology, a site visit upon disconnection affords a 

valuable service to consumers, and, in certain circumstances, (e.g., when a safety 

issue is detected upon the site visit) to ComEd.  ComEd shall not remotely 

disconnect a program participant unless such disconnection is in accordance with 

83 Ill. Adm. Code 280.130(d) and any other pertinent regulations.” 

While the terms of the Commonwealth Edison AMI pilot included an agreement not 

to activate the remote disconnection functionality of AMI, residential customers 

remained subject to potential disconnection for nonpayment. Given the potential 

increased costs on the bill impacts described previously, it is important to examine 

the number of customers eligible for disconnection. Using primary data provided by 

ComEd, the HIA assessed the number and proportion of customers eligible for 

disconnections. 

                                                             
46

 This represents a net change since there are some increases in vehicle miles of travel within the Field Meter Services 
due to new types of inspection activities.  The reduced Vehicle Miles of Travel (VMT) are principally in passenger and light 
duty vehicles. 
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The disconnection rate among residential accounts with digital meters was examined 

for the years 2009 (the year prior to the pilot) and 2010 (the year of the pilot). Table 

13 is broken down to reflect actual disconnections for nonpayment by house-type and 

heating system, and also by dynamic pricing plan enrollment. To determine the total 

number of disconnections based on rate plan, disconnections for each treatment cell 

within a rate plan were summed to provide the total number of disconnections in 

2009 and 2010 for that particular rate plan. The chart shows that the number of 

actual disconnections that ComEd implemented dramatically decreased in 2010 for 

the pilot participants even though an increasing number were eligible for 

disconnection.  

The HIA examined both the number of people in each treatment cell that were 

originally assigned to the CAP pilot and the smaller group of customers that actually 
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stayed in the CAP pilot continuously. Given ComEd’s decision not to disconnect pilot 

customers, it is not unexpected to see the dramatic decrease in disconnection. 

However in Table 13, there was a change from 2009 to 2010. After enrollment in the 

Customer Applications Pilot, it appears that at much higher rate of homes would have 

been eligible and disconnected. Remote disconnection for non-payment using AMI 

technology could result in more disconnections than previously seen before AMI, 

placing vulnerable populations at risk of adverse health impacts associated with 

disconnected service. 

For this specific analysis of accounts eligible for disconnection, an average of eligible 

accounts was taken for each billing month in 2009 and each billing month in 2010, 

and was broken down by housing type and heating system. To determine the average 

number of eligible accounts by rate plan, the average number of eligible accounts for 

each treatment cell within each rate plan was summed and divided by the total 

number of treatment cells. Table 14 shows the monthly average and also the 

minimum and maximum average numbers of eligible accounts within each rate plan. 

With the exception of Single Family with Electric Space Heat, the number of eligible 

accounts increased between 2009 and 2010 

Some of the data above does not have comparisons, but suggest that remote 

disconnection could be increased under an AMI deployment based on the CAP pilot 

programs. However, there is no data available for non-CAP families.  

c. Impact Analysis 

The HIA does find that AMI deployment could result in faster reconnection of 

service, such as during a storm, though there was no evidence presented in ComEd’s 

pilot around that potential benefit. It is certainly true that the loss of electricity would 

have an adverse impact on vulnerable customers who depend on electrically-powered 

medical devices, such as nebulizers, and refrigeration for insulin. With regard to 

reliability of service, the HIA also finds that it is difficult to quantify reliability as 

these metrics are not generally captured regularly by regulators. As a result of this, it 

is difficult to assess reliability of determining storm or disaster-related outages.  

Loss of electricity, whether from a storm or disconnection of service, poses a risk to 

customers. Carbon monoxide poisonings, fire injuries and related deaths are more 

likely in homes where utility service has been disconnected for non-payment. 

Utilizing a remote service switch for the connection and disconnection of service is 
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more likely to result in an increase in the pace and frequency of disconnections for 

nonpayment. Though ComEd did not utilize this feature, when comparing the 

number of ComEd customers from the year before and year of the pilot it appears 

there were more accounts eligible for disconnection, which is consistent with data 

from previous sections suggesting higher costs for pilot accounts relative to the 

average customer in ComEd service territory at large. Given the AMI technology and 

ease for remote disconnection, this increase in eligible accounts is important to 

consider in evaluating the potential impacts associated with AMI deployment where 

remote disconnection is proposed to be implemented. 

C.   Summary of Impacts 

The findings detailed above follow from the hypotheses and research questions 

assembled by the HIA team and stakeholders regarding the relationship between 

AMI deployment and population health in the Chicago region. Findings from the 

literature (including ComEd’s own studies), existing datasets on health and the 

vulnerabilities of Chicago residents, and the HIA’s analysis of primary data from 

ComEd’s AMI pilot in Cook County informs the understanding of the relationship 

between the decision to deploy AMI and the terms of deployment  on the health of the 

population served by Commonwealth Edison.  

Table 15 places the key findings from the HIA assessment into the context of the 

health determinants that were the focus on the HIA: fuel poverty, adequacy of 

housing, and AMI’s enhanced two-way functionality, unintentional injuries and 

premature deaths, vulnerability to heat or cold, and ambient air pollution. Findings 

are presented according to the direction of impact, magnitude of impact, severity and 

likelihood of impact, distribution of impact, and the quality of evidence. While the 

average bill for customers on dynamic pricing programs was 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. Therefore, this table characterizes the health impact of higher electric bills. If 

the recommendations are implemented, and electric bills decrease, the direction of 

many arrows will change.  
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IV.  RECOMMENDATIONS  

The HIA makes the following set of recommendations based on the analyses 

presented in the preceding chapters and the findings summarized above. The 

recommendations focus on: 1) the increase in AMI-related costs to consumers during 

the years of deployment; 2) what are anticipated to be the likely dynamic pricing 

programs associated with the deployment of AMI; and 3) impacts on the reliability of 

service associated with the deployment of AMI, including the use of remote 

connection and disconnection of service.  

Because the cost recovery for these AMI projects are typically started early, such as 

the first five to seven years, it is important to focus on the potential health impacts 

during this time. Since most customers will see a rise in the cost of electricity before 

the cost savings can be appreciated, it is important to estimate health impact in that 

window. Even small changes in cost will have a potential negative health impact on 

vulnerable populations. Vulnerable populations are an importance focus of this HIA 

since the health literature documents well how sensitive they are to small swings in 

prices if they are low income. Therefore, recommendations #1 and #2 focus on 

remedies to minimize this negative health impact. 

However, not all vulnerable populations are low income. Elders can be vulnerable 

because of social isolation, placing them at risk for illness related to swings in 

temperature if they are unable to heat or cool their homes sufficiently and cannot 

seek help. Children can be vulnerable because of their sensitivity to temperature as 

well and therefore any pricing plan that discourages these vulnerable populations to 

use electricity to heat in cold weather or cool in hot weather has potential for negative 

health impact. Recommendation #3 focuses on which variable pricing programs and 

deployment methods are most health protective. 

Given that falling behind on an electricity bill, the precursor to remote disconnection, 

makes it very likely that a customer is starting to make trade-offs between heating, 

cooling, food or medicine, it becomes imperative that these vulnerable customers 

receive education and regulatory protections. The negative health impacts of loss of 

electricity are extreme, with documented deaths from temperature sensitivity or fires 

from using alternative heating fuels such as kerosene, propane or wood. 

Recommendation #4 addresses how these populations might benefit if the utility 

makes use of the enhanced information from the AMI system to develop new and 

potentially innovative programs.  
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Lastly, given the importance of electric service and the importance of its affordability 

for vulnerable customers, programs must be developed to assist lower income and 

vulnerable customers to identify safe and effective means to reduce usage and the 

monthly bill. Engaging the public in that endeavor is part of recommendation #5. 

Recommendations 

1. Analyze proposed terms of deployment with respect to 
clearly defined groups and at-risk residential customers, 
including an analysis of the likely impacts on health and 
safety. 

Regulators and policy makers should carefully review and evaluate the costs and the 

benefits from the perspective of vulnerable customers and include a consideration of 

health impacts for not only the average customers, but those most vulnerable to 

higher prices for essential electricity service. This analysis should focus on ensuring 

that AMI deployment delivers the expected customer benefits in the form of reduced 

operational costs within the period of AMI deployment, and review of any proposed 

cost recovery mechanism to determine the adverse implications of higher bills for 

vulnerable customers. Pertinent information should be analyzed as described in 

section III, in which this HIA analyzes the primary data collected from the ComEd 

pilot program. In addition, data must be collected about characteristics or indicators 

of vulnerability for residential customers to permit designating of their accounts for 

analysis of AMI impacts. Data parameters should include indications of hardship, 

such as missed payments, delayed payments, or non-payments. Applications for 

utility financial assistance should also be considered an indicator of vulnerability, as 

should any appeal made by a residential customer to the utility company for 

assistance, including application for medical considerations including but not limited 

to the submission of a 30 day Certificate of Illness in accordance with Illinois 

Administrative Code Part 280.130(j) or an application for the Life Support Registry in 

accordance with the Public Utilities Act (220 ILCS 5/8-204) (from Ch. 111 2/3, par. 8-

204). Periodic surveying of residents should take place to determine the prevalence of 

disease, changes in the disease status, and the presence of increased hardship across 

the board. Surveys should also be used to determine whether there has been any 

widespread changes in the general population (including job status, health 

developments among children, or any new injuries/disabilities) to determine if cost 

recovery practices are appropriate. 



 HIA of ComEd AMI Deployment  85 

2. Proposed cost recovery from electric customers should 
link benefits and costs for vulnerable customers 
specifically, in addition to linking benefits that are 
documented and realized for all customers.  

Costs should not be imposed on vulnerable customers unless the benefits are realized 

at the time that costs are imposed. The cost recovery method should consider the 

potential for eliminating rate increases to pay for AMI for low income customers if 

the benefits cannot be delivered at the time of imposing the costs.  Utilities should be 

required to make enforceable commitments concerning costs and benefit estimates, 

and penalized for the failure to meet specific performance requirements during AMI 

deployment. Utilities should be required to enhance and further develop their ability 

to identify and respond to the needs of their vulnerable populations. Specific cost 

indicators should be monitored throughout the first years of deployment, such as 

reporting on utility bill impacts for vulnerable customers.  

3. Proposed time-based pricing programs for AMI should 
offer incentives for vulnerable households to optimize 
their use of electricity from the perspectives of health as 
well as of energy efficiency.  

Programs that reward customers for reduced usage (such as a Peak Time Rebate) 

rather than charging very high prices for certain times of day (such as Critical Peak 

Pricing) will benefit vulnerable customers. Components of this recommendation 

include: 

a. All dynamic pricing programs should be offered on an opt-in basis to 

improve customer response. 

b. A Peak Time Rebate program should be offered to all customers. Any 

other time-based pricing programs should be offered as an option and 

not imposed on customers as a mandatory or “default” price design.  

c. Customers must be allowed to revert back to flat rate pricing at any 

time without penalty.  

d. Customers on a dynamic pricing plan must be given timely information 

regarding their cost and usage status, including insight as to what their 

bill would be if they were on an alternative plan offered by that utility. 
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4. The remote connection and disconnection functionality of 
AMI, especially in the case of involuntary loss of service 
for nonpayment, must be deployed to promote and not 
endanger the health and safety of vulnerable customers.  

There was not full agreement among the HIA analytic team as to the optimal way to 

implement this recommendation.  

All HIA team principals agree that, at present, Illinois does not have consumer 

protections that offer a targeted means to prevent disconnection remotely when 

health or safety is at risk for “vulnerable” customers because those customers, as 

defined in our HIA, are not identifiable in the utility’s billing system. The HIA 

analysis of the ComEd pilot documented a potential for an increase in the incidence 

of disconnection for nonpayment among the households eligible for disconnection for 

nonpayment during the pilot period. It is likely that greater numbers of low-income 

households will lose their access to electrical service more quickly if a utility uses 

remote disconnection for nonpayment because (1) bills will be higher to pay for the 

new AMI and smart grid investments in the early years of deployment; (2) the 

elimination of the need for a truck and field personnel to disconnect will mean that 

larger numbers of customers with overdue bills can be disconnected earlier in the 

collection cycle.   

Currently in Illinois there are limited temperature based proscriptions on utility 

shutoffs (220 ILCS 5/8-205) (from Ch. 111 2/3, par. 8-205) and a date-based 

proscription on shutoffs for LIHEAP recipients (280.136) This represents an 

inadequate patchwork of consumer protections that allow vulnerable households to 

suffer disconnects during dangerous temperature conditions even under traditional 

circumstances.   

Best practices from other states include shutoff prohibitions for nonpayment during 

winter, either proscribing shutoff between specified dates (seasonal moratorium) or 

when temperatures drop below specific readings; prohibition of shutoff of electrical 

service for nonpayment during extreme heat, when ambient temperatures reach a 

specific reading or when the National Weather Service issues a heat advisory; and the 

delay of shutoff for nonpayment for consumers who obtain medical certification that 

a household member is an infant or young child, an elder, or someone living with a 

serious or life-threatening illness (specific provisions vary from state to state). In the 

case of remote disconnection, several states, including New York, Ohio, and 
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Maryland, have mandated that AMI deployment not eliminate the requirement of a 

premise visit and attempt to contact the customer at the premises prior to 

disconnection for nonpayment, on health and safety grounds. 

This HIA recommends that: 

• Utilities should first attempt to promote efficiency programs that might 

reduce the size of the electric bill and reduce the potential for arrears 

balances that are unaffordable, and be required to develop targeted messages 

and new programs that specifically make use of the AMI system to offer no 

cost or low cost efficiency and conservation programs.  While lower income 

customers typically cannot afford additional investments for efficiency (such 

as weatherization or more efficient appliances), utility programs should 

include a robust and well-funded program for no cost and low cost efficiency 

programs for qualified low income customers.   

• Any approval for the deployment of AMI technology should be accompanied 

by a requirement that the utility sponsor and submit a community education 

and outreach plan that will integrate the programs that are enabled by AMI 

deployment and associated communication capabilities into existing 

programs that target isolated elderly, who may not have the means or 

understanding of how to contact their utility company, and medically 

vulnerable customers with options to respond to loss of power for essential 

heating and cooling and unaffordable electricity bills.  For example, 

California regulations require a premise visit so that the customer has an 

opportunity to make a noncash payment for households where a member is 

flagged as being on life support (with a specific list of life support equipment 

included in the regulation) or having medical certification of a number of 

conditions (compromised immune system, life-threatening illness or other 

condition for which additional heating or cooling is medically necessary to 

sustain the person’s life or prevent deterioration of the person’s medical 

condition). Such medical certification may be specified for a set time period 

or be classified as permanent, with renewal every 2 years. 

• Any approval for the deployment for AMI technology should also require the 

utility to analyze usage data to assist targeting of education, efficiency and 

demand response programs for all customers, but particularly those 

identified as low income as a result of their participation in utility-sponsored 

low income bill payment assistance programs, or those who receive state and 
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federal energy payment assistance.  The utility’s education and outreach 

programs should provide individually tailored usage and bill impact 

information, including usage reduction and conservation information to such 

customers, using the communication methods preferred by the customer.  

For those customers without high-speed internet access, such information 

should be provided through the mail and, where the customer agrees, 

through smart phone applications and text programs. 

The current obligation of Illinois consumer protection regulations regarding 

customer contacts and the requirement of a premise visit prior to disconnection for 

nonpayment should not only be maintained, but expanded. In approving the ComEd 

Pilot, the ICC ruling states Illinois law: 

“Clearly contemplates a site visit by a utility employee upon disconnection.  While 

we acknowledge that the language in this regulation may have contemplated the 

world as it existed before AMI technology, a site visit upon disconnection affords a 

valuable service to consumers, and, in certain circumstances, (e.g., when a safety 

issue is detected upon the site visit) to ComEd.  ComEd shall not remotely 

disconnect a program participant unless such disconnection is in accordance with 

83 Ill. Adm. Code 280.130(d) and any other pertinent regulations.” 

All HIA principals agree that remote disconnection when requested by the customer, 

and remote re-connection are important uses of AMI technology. All HIA principals 

agree that any disconnection for nonpayment must be done in accordance with 

current Illinois consumer protections.  In particular, however, not all principals 

agreed that a premise visit would continue to be necessary and valuable in the “AMI 

world” contemplated by the ICC in 2009.  Some principals (NCMLP, consultants B. 

Alexander, L. Snyder) believe the evidence in Illinois and nationally show that a 

premise visit and customer contact affords a service to customers, most often because 

customers can arrange for payment options or other programs that would prevent the 

disconnection of service.  Other principals (CUB) question whether there is evidence 

in Illinois that a premise visit in an AMI regime would offer the benefits it might in 

other states, and that with AMI, payment troubled customers may well be better 

served.  During the time it takes to schedule a premise visit, these customers can 

accrue large unpaid balances, which are beyond what existing low-income assistance 

programs can address.  Without large unpaid balances, these customers can pay their 

bill and be remotely re-connected quickly using AMI technology.  Customers that 
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remain connected with unpaid bills potentially endanger their credit score and the 

balance is collected from all other ComEd customers.  

This requirement for a site visit and customer contact prior to disconnection of 

service is only one of a wide range of consumer protections that could be adopted to 

ensure that disconnection is the last resort and not the first resort in the collection of 

overdue bills, especially for low-income or vulnerable households. It is appropriate to 

recognize that the prohibition on the use of remote disconnection without compliance 

with the current premise visit and customer contact requirement is a blunt tool in 

response to the over-arching issue of fuel poverty and the need for essential electric 

service for vulnerable customers.  Though it is not possible to consider a wide range 

of potential improvements in consumer protection policies in the context of a 

proposal for AMI deployment at this time,47 in the long run it may be possible to craft 

more targeted consumer protection and assistance programs to vulnerable customers 

so that an elimination of the premise visit requirement may be more appropriate to 

consider.  Until such time as Illinois consumer protection regulations devise alternate 

means to address the health and safety issues connected with remote disconnection, 

all HIA principals agree that the current Illinois rule should be maintained. Most HIA 

principals agree this requires a premise visit and customer contact and prohibits the 

use of remote disconnection for nonpayment. 

 

 

 

 

 

 

 

                                                             
47

 Such protections could include a more expansive use of medical certifications to prohibit disconnection for customers 
with ongoing medically certified conditions, summer and heat-related moratoria on service disconnection that are 
strengthened and enforced, more liberal payment arrangement terms, and fully funded low-income weatherization that 
could include appliance replacement and bill payment assistance programs. 



 HIA of ComEd AMI Deployment  90 

5. Any AMI deployment and programs that seek customer 
engagement to make use of the new metering and 
communication system should be accompanied by robust 
consumer education and outreach to customers to obtain 
their awareness of and participation in approved 
programs.  

An approval of AMI deployment should require the development of a Customer 

Education Plan that focuses on AMI-enabled programs with the input of stakeholders 

and include specific performance requirements to measure the utility’s 

implementation of the approved plan, including the following requirements: 

a. Outreach and education for any specific pricing or conservation 

program should target groups at higher than average risk for adverse 

impacts, including seniors during the summer months and low-income 

households that rely on electricity for their primary heating fuel in 

wintertime. The Customer Education Plan should be coordinated with 

the City of Chicago’s heat health response plan, to ensure that access to 

adequate home cooling, or a centrally air-conditioned environment, is 

maintained for seniors within ComEd’s service territory. This plan 

should include tutorials describing how new pricing programs and 

conservation initiatives can be helpful to such customers.  Additionally, 

the utility’s outreach program could include replacing old inefficient air 

conditioners with new energy efficient ones for vulnerable households, 

enrollment in energy saver plans and referrals to weatherization 

agencies. 

b. This education and outreach should include participation and delivery 

of educational messages and information by local and neighborhood 

organizations that are mostly likely to interact with vulnerable 

customers. These organizations could include utility assistance 

locations, healthcare practices, legal aid offices, etc. By having this 

information available, these organizations will be able to offer advice 

and resources for vulnerable customers should they require assistance 

with the any new programs that take advantage of the AMI technology.  
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V. MONITORING  

The purpose of a Health Impact Assessment is to bring a data-driven, systematic 

approach to understand the ways in which a policy or program decision is likely to 

affect health, in order to ensure that the decision promotes health to the greatest 

extent possible. The monitoring section of the HIA is designed to track the impact 

that the assessment has on the decision in question, the implementation of the 

decision, and how any of the determinants of health may change as a result of 

implementation. Has the HIA influenced the decision making process and its 

outcomes? What impacts has AMI deployment had on the health determinants, 

characteristics and indicators of population health? Have there been changes in AMI 

deployment that reflect the HIA?  

Monitoring goes hand in hand with dissemination of findings. HIA partner Citizens 

Utility Board has the primary role in monitoring, together with other local and state 

partners in consumer protection related to residential utility service within Illinois. 

For this Health Impact Assessment, evaluating the ComEd AMI pilot, the following 

monitoring plan has been developed:  

1. Summary of Impacts: The HIA finds that AMI implementation could result 

in higher residential energy costs for vulnerable populations. There would be 

economic incentives for customers to use less electricity when it is most 

needed for central air conditioning (i.e., critical peak pricing). Disconnections 

and reconnections for nonpayment, and remote disconnections, would likely 

be expedited.  

2. Description of Mitigation Measures: This HIA makes the following policy 

recommendations: 

c. Clients should be able to opt-in to a pricing plan, rather than having it 

be made mandatory for AMI and for pricing 

d. Peak time rebate should be offered over the critical peak pricing design 

e. Consumer education about health and safety aspects of energy usage 

and indoor temperatures should be integral to AMI deployment. 

f. With oversight by the state regulatory body (the Illinois Commerce 

Commission), Commonwealth Edison should monitor the experience of 

at-risk populations through flags on accounts, to identify these 
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accounts to be protected by a prohibition of remote disconnection for 

nonpayment. 

3. Monitoring the Impact of this HIA on the decision: Consumer groups, such 

as Citizen’s Utility Board or others, can track ComEd’s progress on 

implementing the recommendations made by this HIA.  

4. Monitoring AMI Implementation: The ICC should require ComEd to monitor 

and report bill impacts and disconnection eligibility of at-risk households 

whose accounts have been flagged (information provided voluntarily by 

customers), and will make this data public so that it can be tracked over time. 

CUB will track consumer issues related to the cost of energy and regulated 

consumer protections. This should include public reporting to stakeholders 

about AMI deployment in the form of a report card, scoring the terms of 

deployment against the HIA recommendations 

5. Monitoring health outcomes: The ICC should gather information on a 

regular basis regarding health indicators, such as respiratory disease, 

described in this HIA for review and discussion in its proceedings. 

This would include tracking and reporting at the national level, by 

NCMLP and EPC, on Chicago’s experiences with AMI from the 

perspective of population safety and health. 

6. Implementation Schedule and Reporting: This will depend on the ICC 

decision regarding how best to deploy AMI.  
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VI. CONCLUSION  

This HIA addresses the health and safety implications of one aspect of AMI, digital 

metering, that is being tested by utilities across the United States. Commonwealth 

Edison’s piloting of a year-long study of AMI, including a study of consumer behavior 

around energy use, presented a unique opportunity to identify the range of ways in 

which electrical service influences health and safety, in order to develop a set of 

recommendations to ensure that future decision-making around AMI, specifically in 

the Chicago region, takes the health and safety implications of access to electrical 

service into account. The HIA explores both the deployment of AMI as a new 

technology from an operational standpoint, apart from the rate pricing, as well as the 

implications of different rate designs (critical peak, peak time rebate, and time of use, 

as well as flat rate) facilitated by deployment. 

The HIA finds that fuel poverty is likely to be increased by AMI deployment, with 

likely adverse impacts on low-income households, in terms of reduced affordability of 

housing and increased pressure on household budgets. These pressures translate into 

diminished nutritional status for young children and elders, reduced access to 

necessities that involve cash payment (household basics, health care, medically 

necessary prescriptions) and a decline in the adequacy of housing quality, as reflected 

in increased exposure to temperature extremes, greater accumulation of moisture 

and growth of mold, and deterioration in indoor air quality related to the more 

frequent use of gas ovens or stoves for heat (e.g., higher levels of nitrogen dioxide, 

greater risk of carbon monoxide exposure). With a sizable proportion of the 

metropolitan region population including persons with temperature-sensitive 

conditions (heart disease, respiratory disease, diabetes), disproportionately likely to 

be members of low-income households, it is likely that the burden of chronic illness 

will increase as households, particularly those where a senior lives independently, 

respond to higher prices for electricity by electing not to use air-conditioning during 

hot days or by maintaining homes at colder temperatures in wintertime. The HIA also 

makes recommendations to mitigate these anticipated adverse outcomes, both in 

terms of tracking potentially vulnerable households for enhanced consumer 

protections and in deploying AMI in terms that protect at-risk consumers.  

Given the rate and pace that AMI is being deployed in other states across the country, 

these findings and recommendations should be incorporated into future policy 

decisions on AMI. Since the cost of electricity, variable pricing programs and other 

aspects of AMI can impact vulnerable populations and these groups exist in all states, 
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the principals believe this HIA answers many questions relevant to the debate for 

policy-makers in Illinois and beyond.  

At the time the ComEd pilot was approved and designed, stakeholders in Illinois had 

many questions on whether or not the benefits of AMI would outweigh the costs, 

given that AMI systems are very expensive infrastructure investments. Furthermore, 

the residential customer response to – and satisfaction with– new pricing programs 

for electricity was also a matter of speculation. Whether or not residential customers 

would see a net benefit if AMI was deployed across ComEd’s service territory was, 

and continues to be, the subject of much debate in Illinois as it is in other states.  This 

HIA provides an important and novel addition to this debate by focusing on the 

identification of potential health impacts associated with the deployment of AMI and 

the identification of consumer protection policies that might ameliorate adverse 

health impacts where they are likely to occur.  
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APPENDIX 1: PROJECT PRINCIPALS 

Project Principals: 

• National Center for Medical-Legal Partnership 

• Energy Programs Consortium 

• Citizens Utility Board 

• Barbara R. Alexander, Consumer Affairs Consultant 

Stakeholder Advisory Group members: 

• AARP 

• ABA Medical-Legal Partnership Project  

• AgeOptions (Suburban Cook Area Agency on Aging) 

• CEDA 

• City of Chicago Department of Environment 

• CNT Energy 

• Environmental Defense Fund 

• Health and Disabilities Advocates 

• Illinois Office of Energy Assistance 

• Legal Assistance Foundation of Metropolitan Chicago 

• Loyola Health Justice Project  

• National Consumer Law Center 

• South Austin Coalition 

• University of Chicago/Friend Family Health Center 
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APPENDIX 2: SCOPING PATHWAYS 

Four scoping pathways inform the HIA. The first pathway depicts health outcomes 

associated with the deployment of digital meters with no change in the pricing or rate 

for electrical service (flat rate), aside from the cost to install and maintain new 

metering infrastructure, and the other three pathways illustrate a set of hypotheses 

about health outcomes predicted to accompany the use of variable rates for pricing of 

electricity. The ComEd pilot tested 24 different combinations of rate design and 

communications devices in connection with digital meter deployment, which the HIA 

summarizes and simplifies in terms of a second set of pathways, each identical in 

analyzing the health impacts for three dynamic pricing programs: critical peak 

pricing (or charging more for electricity consumed during predetermined high-

demand periods), peak time rebate pricing (offering a rebate for lowered electrical 

consumption during high-demand periods), and time-of use (with different rates 

charged depending on the time of day).  

The HIA scoping pathways depict a set of influences or determinants of health linked 

to digital metering. These determinants put residents at greater risk of impact from 

digital metering deployment, and include: 

For Flat Rate Deployment: 

• Affordability of housing 

• Household budget or poverty 

• Nutritional status 

• Access to health care and to medications 

• Adequacy of housing (this includes issues of reliability of service and 

exposure to non-ionizing radiation from digital meter radio transmitters) 

• Unintentional injuries and deaths 

• Vulnerability to indoor heat or cold 

• Air pollution (related to substitution of remote meter reading and meter 

connect/disconnect for real-time transportation of meter readers in the 

field),  
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For Deployment with Variable Rate Pricing (Critical Peak, Peak 

Time Rebate, or Time of Use) 

• Determinants listed above for flat rate deployment 

• Air pollution (related to peak load shifting or reduction, potentially reducing 

generation by coal fired power plants) 

For all of the scoping pathways (flat rate and dynamic rate deployment), the HIA 

explores the impacts of a set of proximate effects related to pricing (influence on fuel 

poverty and energy use behavior related to the perception of price), the reliability of 

service, and the physical effects of the meter itself (radio-frequency radiation and 

remote disconnection capacity). For the dynamic pricing pathways, an additional set 

of proximate effects is related to the objectives of changing how consumers are 

charged for electricity, namely, the shifting of demand or load for electricity from 

peak to non-peak hours and the reduction of demand for electricity in response to 

price signals.  

 

Scoping Pathway #1: Flat Rate Deployment 

Pricing:  

The anticipated increase in the net price of electricity reflects the costs of purchasing 

and installing the infrastructure and software for digital meters, maintenance and 

troubleshooting, and customer service (with the ICC deciding on the extent to which 

these costs are passed on to consumers). Higher utility rates are likely to increase fuel 

poverty or energy insecurity, which makes housing less affordable and puts greater 

pressure on household budgets. Energy insecurity is linked to diminished nutritional 

status for young children and for elders, lessened access to health care and 

medications, and also influences the quality of housing (in terms of indoor 

temperature, presence of moisture or mold, and other housing-related health 

concerns). Through the health determinants of nutritional status, access to care, and 

housing quality, energy insecurity is linked to changes in hunger and growth in 

children, increased stress and related mental health symptoms, and a worsening of 

pre-existing chronic illnesses that are temperature-sensitive. Higher rates for 

electricity are also likely to result in increased incidents of nonpayment, decisions by 

customers to forgo the use of needed electricity on account of the anticipated cost, 
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and greater numbers of disconnections of service for nonpayment. Reduced usage of 

electricity needed for heating, cooling, and lighting, and shutoffs for nonpayment, are 

likely to lead to greater exposure of at-risk customers to extremes of heat, cold, and 

humidity, all of which have health implications for households that include children, 

elders, and others who are medically frail or otherwise disabled. 

Non-Ionizing (Radio) Frequency Radiation:  

Digital meters communicate wirelessly by means of two radio-transmitters. An 

anticipated increase in exposure to non-ionizing radiation  is expected, with the 

extent of exposure reflecting the design and shielding of the meter, the configuration 

of meter installation with respect to dwelling spaces, the calibration of the meter (the 

extent to which it functions as intended), and the power density and frequency of 

transmissions. Given the potential exposure to non-ionizing (EMF) radiation from 

other devices (cell phones and WiFi routers), and the lack of studies specific to smart 

meters, there is a need for better evidence to inform any conclusions.  

Reliability of Service:  

The new metering and two-way communications system has the potential to detect 

outages more quickly and pinpoint restoration activities more effectively, resulting in 

faster restoration times and shorter outages.  Greater reliability would reduce the 

likelihood of consumers’ use of risky, alternative means to heat (i.e. indoor use of 

barbeque grill or unvented kerosene heater) or light (i.e. use of a candle), which 

would improve the quality of housing and lower the incidence of unintentional 

injuries and deaths from residential fires and carbon monoxide poisoning, as well as 

health crises brought on by the loss of power to medically necessary devices. 

Remote Disconnection of Service:  

Two-way communications also facilitates the expedited shutoff of service for 

nonpayment, as disconnection can be effected by the flip of a switch, rather than by 

sending a truck and crew to physically shut off service at the dwelling. Shutoff of 

service for nonpayment increases the likelihood that consumers will use risky, 

alternative means to heat or light their homes, degrading the quality of housing, 

influencing the rate of unintentional injuries and deaths, and increasing 

homelessness and instability of housing for elders and persons living with a disability. 
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Greenhouse Gas Emissions: 

Digital metering is likely to reduce vehicle emissions (hydrocarbon pollution) due to 

the reduced need to physically visit customer premises to read the meter or to 

connect or disconnect service.  

Scoping Pathway #2: Dynamic Rate Deployment 

Greenhouse Gas Emissions:  

When rates for electricity change according to time of day or pre-determined periods 

of time, particularly when rates are designed to discourage use of electricity during 

hours of peak collective demand for power, the intent is to influence consumer 

behavior. To the extent that consumers shift their demand away from peak hours, it is 

likely to result in cost savings on their electric bill (lower net price for electricity), 

with implications for energy insecurity. If demand for electricity is lowered 

absolutely, it may (depending on the wholesale market for electricity generation in 

Illinois) lead to the shutdown or decommissioning of the dirtiest power generators, 

which would reduce air pollution levels in the region from coal-fired electrical plants 

(such as particulate, acidic compounds that attack the ozone layer, and greenhouse 

gases) and lower both the incidence of respiratory disease, heart disease, and cancer, 

as well as lessen the progress of climate change. 
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PATHWAY: AMI DEPLOYMENT AND FUNCTIONALITY (FLAT 

RATE) 

 

 

 




