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There is widespread consensus that the U.S. 
distribution and transmission systems for 
vital electricity service need to be modernized 
and upgraded. This modernization has been 
recently promoted under the rubric of the 
Smart Grid. The Smart Grid vision has three 
primary parts: (1) new communication and 
digital sensors and automation capabilities for 
the distribution and transmission systems; (2) 
new digital metering systems for all custom-
ers; and (3) direct interfaces between the new 
metering systems and customers through in-
home technologies. 
	 The potential benefits of the Smart Grid 
are typically presented as improving distribu-
tion service (by lowering operational expenses 
and improving the operation of the distribu-
tion and transmission grid to make service 
more reliable) and reducing generation supply 
costs and prices (by reducing peak load usage 
and usage overall). In addition to these poten-
tially important benefits, Smart Grid invest-
ments are also linked to the ability to integrate 
new renewable resources and the expected 
increase in electrical powered vehicles. How-
ever, all of these benefits must be carefully 
proven out in a state’s review of the merits of 
any Smart Grid proposal. 
	 Congress appropriated $4.5 billion to 
modernize the electric grid as part of the 2009 
American Recovery and Reinvestment Act 
(ARRA), of which over $2 billion has been 
allocated to grants for advanced metering 
projects. At the state level, most utility filings 
before state regulators have tended to focus 
on the new metering investments and pricing 
programs, although there are some limited 
demonstration projects that are not linked to 

new metering systems. Given the state and 
federal emphasis on metering, this paper also 
focuses on the advanced or smart metering 
component of the Smart Grid vision. 
	 Smart meter adoption is not risk-free. 
Stranded costs (relating to the premature 
abandonment of the existing metering sys-
tem), unrealized consumer benefits, and 
the potential for pricing proposals that may 
be harmful to some customers, as well as 
the potential for increased disconnections 
if consumer protections are not maintained 
or enhanced, are a few of the problems that 
must be addressed and worked through. Our 
groups’ concerns about the lack of state-level 
consensus on the proper level of regulatory 
scrutiny of, and consumer protections associ-
ated with, smart metering and pricing propos-
als contribute to our recommendation that the 
Administration should elevate these concerns 
in its consideration of Smart Grid policies and 
smart metering initiatives in particular. We 
also recommend the Administration recognize 
and incorporate the primacy of robust benefit 
cost analysis from a consumer perspective 
in its Smart Grid policies overall and with 
respect to smart meter policies in particular 
and promote key consumer protections to 
accompany smart metering proposals. 
	 The adoption of smart meters should be 
carefully examined and considered in light 
of the following key concerns and, where 
implemented, should be accompanied by 
several essential consumer protections. We 
recommend that the Administration support 
the following consumer protection policies, 
which are described in more detail in this 
paper:

EXECUTIVE SUMMARY
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billing and dispute rights should be 
retained. 

5.	Privacy and cyber-security concerns must 
be addressed prior to a smart meter 
rollout.

6.	Utilities and other policymakers should 
include comprehensive consumer educa-
tion and bill protection programs in any 
evaluation or implementation of smart 
meter proposals.

7.	Investments in Smart Grid need to be ver-
ifiable and transparent and the utilities 
need to be held accountable for the costs 
they want customer to pay and the bene-
fits they promise to deliver. Costs should 
be reasonable and prudent.

	

1.	Smart meter proposals must be cost- 
effective, and utilities must share the risks 
associated with the new technologies and 
the benefits used to justify the investment. 

2.	Time-of-use or dynamic pricing must not 
be mandatory; consumers should be al-
lowed to opt-in to additional dynamic 
pricing options. 

3.	Regulators should assess alternatives to 
smart meters to reach the same load man-
agement goals, particularly direct load 
control programs. 

4.	Smart meter investments should not result 
in reduced levels of consumer protections, 
especially relating to the implementation 
of remote disconnection, and traditional 
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to include not only smart metering, but 
investments in the distribution system itself 
to improve reliability of service. In addition 
to these potentially important benefits, Smart 
Grid investments are also linked to the abil-
ity to integrate new renewable resources and 
the expected increase in electrically powered 
vehicles. However, all of these benefits must 
be carefully proven out in a state’s review of 
the merits of any Smart Grid proposal. 
	 At the state level, utility filings before 
state regulators have tended to focus on the 
new metering investments and in many cases, 
the pricing programs. As a result, this paper 
primarily focuses on the advanced or smart 
metering component of the Smart Grid vision. 
	 It is our intent to make recommendations 
that will guide policies and decisions about 
the implementation of smart meters in a man-
ner that will serve the goals and objectives 
of modernizing the electricity infrastructure 
while protecting consumers. 

II.  BACKGROUND

The Smart Grid is often described in terms of 
new technologies that are predicted to lower 
utility operational costs, electricity usage, 
reduce peak load demand, allow for the inte-
gration of renewable energy resources and 
distributed generation, allow for the penetra-
tion of electric vehicles, reduce greenhouse gas 
emissions, and improved reliability. However, 
most states are currently faced with propos-
als for smart metering and dynamic pricing 
programs1 and have not typically considered 
system-wide and comprehensive Smart Grid 
investment plans that include the modern-
ization of the distribution and transmission 
system. 

I.  INTRODUCTION

There is a widespread consensus that the U.S. 
distribution and transmission systems for vital 
electricity service need to be modernized and 
upgraded to handle not only load growth, 
but the integration of renewable resources 
and the potential for a significant increase in 
electric-powered vehicles. This modernization 
has been recently promoted under the rubric 
of the Smart Grid. The Smart Grid vision has 
three primary parts: (1) new communication 
and digital sensors and automation capa-
bilities for the distribution and transmission 
systems, designed to make the grid more 
reliable and capable of integrating renewable 
and local-level distribution resources, as well 
as the potential growth in electric-powered 
vehicles; (2) new metering systems for all cus-
tomers, designed to be a platform for opera-
tional efficiencies and new pricing programs 
to stimulate peak load reduction and lower 
consumption; and (3) direct interfaces between 
the new metering systems and customers 
through in-home technologies that enable cus-
tomers to “see” their usage profile in real time 
and monitor or control specific appliances. 
	 The potential benefits of the Smart Grid 
are typically presented as improving distribu-
tion service (by lowering operational expenses 
and improving the operation of the distribution 
and transmission grid to make service more 
reliable) and reducing generation supply costs 
and prices (by reducing peak load usage and 
usage overall). A utility’s Smart Grid proposal  
may or may not evaluate all of these potential 
benefits, but typically smart metering proposals 
focus on operational savings and the potential for 
generation supply benefits as a result of demand 
response or peak load reduction programs. How-
ever, some utilities have combined proposals 
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by investor-owned electric utilities to invest 
in such technologies and recover the costs in 
rates from its customers.2 The federal role in 
promoting Smart Grid investments is limited 
to guidance, assistance in national standards 
development, or contingent on federal grant 
authority, research and development, such 
as the funding for Smart Grid investments 
and demonstration grants in the American 
Recovery and Reinvestment Act. Ultimately, 
privately owned utilities can recover the costs 
of any new investments in their rate base or 
change the method by which residential cus-
tomers are charged for basic electricity service 
only by filing an application with the state 
regulatory commission. 
	 The approval of rate increases or new 
pricing structures typically occurs after notice 
and public opportunity to participate in for-
mal hearings where evidence is presented 
and formal decisions are made by regulators 
in a judicial type atmosphere and under judi-
cial type procedural rules. It is in the context 
of these state regulatory decisions that the 
promised benefits of Smart Grid and smart 
metering investments must be judged against 
the evidence relating to costs and benefits to 
consumers. Ratepayers pay for investments 
in smart meter and Smart Grid technologies, 
and these investments affect their usage, rates, 
bills, equipment and appliances in their homes 
and businesses. 

III. � EFFECTIVENESS OF SMART 
METERS AND DYNAMIC  
OR TIME-BASED PRICING 
PROGRAMS

The implementation of smart meter pro-
grams is usually accompanied by proposals 

	 The jurisdictional nature of the country’s  
electric and natural gas utility services has 
implications for Smart Grid. The Congress has 
endorsed several aspects of the Smart Grid 
vision in the Energy Policy Act of 2005 and fur-
ther in the Energy Independence and Security 
Act of 2007. Both of these energy bills amend the 
Public Utilities Regulatory Policies Act (PURPA) 
to seek state review of specific federal policies 
and decide whether to adopt such policies 
and, if so, how such policies can be imple-
mented in each state. These policies include 
installation of smart metering and offering 
various kinds of time-based or dynamic pric-
ing to any customer upon request. However, 
there is no federal regulation of public utility 
investments, rate recovery policies, and utility 
pricing programs for retail customers. The fed-
eral jurisdiction as embodied in the authority 
of the Federal Energy Regulatory Commission 
(FERC) is directed to wholesale services and 
utility investments in the bulk transmission 
and natural gas pipeline systems. FERC also 
has authority over the policies and opera-
tions of the regional transmission operators 
or RTOs, which direct the traffic on the bulk 
transmission network and have a significant 
role in the manner in which prices are set for 
wholesale electricity and natural gas sales. 
State jurisdiction is reserved for the regulation 
of intrastate monopoly functions (even where 
generation has been made a competitive ser-
vice, the distribution utility is fully regulated 
at the state level) and the rates that end-use 
customers pay for essential electricity and 
natural gas service. 
	 Thus, while the federal policies may sup-
port Smart Grid objectives and promote the 
investment in certain Smart Grid technologies, 
such as smart metering, only state regulatory 
commissions can review and approve filings 
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CPP. The pilot documented a significant 
reduction in peak load usage with the CPP 
options. The evaluation found that the mod-
est overall usage reduction that was recorded 
for TOU-only customers during the first year 
almost completely disappeared by the second 
year. With regard to low-income customers, 
the evaluation determined that the elasticity 
of demand for these customers was essentially 
zero.5 That is, low income customers in this 
study exhibited very little response to higher 
electricity prices. These limited findings, 
if replicated elsewhere, could be troubling 
because where there is inelasticity of demand 
for any subset of customers, the costs of the 
new metering system are not offset by any 
customer benefits in the form of lower bills. 
	 Extrapolating usage data from voluntary, 
multi-month pilots into multi-year predictions 
for the entire population may not yield valid 
predictions. The risks of relying on a four-
month pilot program to project system wide 
benefits under a full deployment of smart 
metering over a 15-year cost-benefit analysis 
to justify the utility’s proposed smart meter 
investment were graphically described by the 
Maryland Public Service Commission in its 
recent order rejecting BG&E’s original smart 
meter proposal:

BGE’s pilot program solicited volunteers 
randomly through the mail and fully 20-
25% of potential customers declined to 
enroll in the program, which in our view 
does not bode well that ratepayers will 
respond as enthusiastically as BGE antici-
pates. Pilot participants could have been 
skewed towards those more committed 
to energy conservation. Also, unlike the 
current Proposal, participants in BGE’s 
Summer 2008 Pilot program received 

to consider dramatic changes in the way basic 
electricity service is priced for residential cus-
tomers. Recent pilots have attempted to test 
consumer response to pricing options, includ-
ing dynamic pricing, critical peak pricing and 
peak time rebates. Some of these pilots have 
also included testing of “smart” thermostats 
(e.g., thermostats that can accept a radio or 
wireless signal for direct load control) and in-
home display devices. Recent smart metering 
and pricing pilot programs3 point to the fol-
lowing conclusions: 

A.	 �Some pilots to date demonstrate the 
ability of smart meters and dynamic 
pricing to reduce the peak demand 
of residential customers. The recent 
dynamic pricing pilots are incon-	
clusive as to the long term or overall 
reduction in energy usage.

	 The results of recent dynamic pricing 
pilots have shown that residential customers 
who volunteer for these pilot programs will 
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 pilot period.4 These pro-
grams tend to shift usage from peak periods 
to off-peak periods rather than reducing total 
energy consumption.
	 The California statewide pilot program 
was conducted in 2003-2004 and gathered 
data for customer participation in a variety of 
dynamic rate options over a 15-month period. 
The pilot tested a Time-of Use (TOU) rate with 
a very high peak period price, a fixed price 
Critical Peak Price (CPP) component grafted 
onto the existing inverted block rate structure 
(the default rate structure for all residential 
customers in California) and a variable price 
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	 The reduction in peak energy usage can 
result in lower bills if the customer’s rebate is 
in excess of the cost of the electricity used dur-
ing off-peak hours or if the customer is able to 
incur bill savings by shifting usage from peak 
to off-peak hours and these rebates or sav-
ings offset the costs related to the smart meter 
installations. 
	 It is possible the new technologies under 
development will make overall usage reduc-
tion a reasonable objective, such as more 
smart thermostats or other residential energy 
management systems coupled with appli-
ance automation, as will the use of storage 
technologies such as off peak cold storage to 
address air-conditioning usage. Furthermore, 
other customer feedback studies have docu-
mented overall usage reduction, some relying 
on dynamic pricing, but some of these stud-
ies rely on direct load control technologies 
or educational initiatives that are not linked 
to smart metering.10 Nonetheless, it is likely 
that additional enhancements beyond the 
metering systems themselves will be needed 
to reduce overall electricity consumption. 
Additional devices (such as in-home displays) 
may increase the costs to consumers beyond 
the metering systems themselves and may 
threaten the affordability of electric service for 
lower income customers.11

B.	 �Rebates can be an effective way to 
lower the risks associated with time-
based pricing options.

 	 While the initial pilots (such as the Cali-
fornia Statewide Pilot Program) focused on 
changing the customer’s underlying price 
structure for basic electricity service, most 
recent pilots have tested the option of a Peak 
Time Rebate (PTR). Peak Time Rebate (PTR)  

either $100 or $150 in compensation. And 
despite the existence of a control group, 
participants in the pilot programs were 
more likely than the typical ratepayer to 
own their own home, a swimming pool, 
a dishwasher, programmable thermo-
stats; to possess a college education; to 
earn over $75,000; and to use central air 
conditioning.
	 BGE’s past experiment with volun-
tary time-of-use rates revealed a steady 
decline in participation since its peak in 
1999. We do not purport to know the ex-
tent to which ratepayers ultimately will 
participate in a dynamic pricing schedule 
such as the one BGE proposes, but we 
do not have a high level of confidence in 
BGE’s predictions on that score, and we 
do not believe BGE’s ratepayers should 
exclusively bear the risk that participa-
tion will fall far short of the Company’s 
projections.6

	 The recently concluded BG&E dynamic 
pricing pilot referenced above documented 
that customers exposed to both critical peak 
pricing, peak time rebates, as well as an in-
home display to alert the customer to the onset 
of more expensive power hours did reduce 
critical peak usage on average in response to 
these educational programs and price signals. 
However, the average usage for the customers 
participating in the dynamic pricing programs 
did not decrease.7 Customers typically shifted, 
rather than reduced, their overall usage. Cali-
fornia’s statewide pricing pilot documented 
the same result.8 The recently completed 
CL&P pilot in Connecticut also documented 
that overall usage reductions are either mini-
mal or not evident at all, even though the pilot 
subsidized in-home displays. 9 



9The Need for Essential Consumer Protections 

which BGE can turn down the customer’s 
air conditioning on peak demand days. 
As approved, Peak Rewards is surcharge-
neutral, even to non-participants, because 
BGE can fund it with the proceeds from 
bidding the resulting demand response 
into the RPM capacity auctions. As a re-
sult of Peak Rewards, BGE bid 495 MW of 
demand response into the May 2008 auc-
tion—effectively a power plant’s worth 
of demand response that substitutes for 
an equivalent amount of new genera-
tion. Having approved Peak Rewards, the 
Commission directed Pepco, Delmarva, 
Allegheny and SMECO on January 3, 2008 
to file similar demand response programs 
and, with the exception of Allegheny, all 
of them now have programs of their own. 

C.	 �Total costs have not been included 	
in estimates of customer savings 
under pilots.

	 The estimated or calculated bill impacts 
as a result of the dynamic pricing programs 
offered in the recent pilot programs in some 
cases, may not reflect the entire costs of 
implanting smart metering, communica-
tion systems, new billing systems, consumer 
education and customer care costs, or other 
expenses associated with making significant 
changes in how customers pay for essential 
electricity service. In addition, many of the 
pilots provided in-home devices at no cost to 
the participating customer whereas utilities 
have not yet proposed any full scale deploy-
ment of in-home devices as part of their 
smart metering proposals. The evaluations 
of programs in which the total costs have not 
been reflected do not answer the question of 
whether the bill savings reported in the pilots 

programs have achieved a significant level of  
peak load reduction without changing the 
underlying rate structure. The PTR programs 
offer a credit or rebate to customers who reduce 
usage during critical peak hours and the value 
of that peak reduction is not only passed 
through to participating customers in the form 
of a credit on the bill, but to all other custom-
ers when the value of this peak time reduction 
is monetized in the wholesale market and 
returned to retail customers by the entity that 
is aggregating this demand response (which 
is likely to be the utility in most cases). These 
pilot programs have demonstrated that resi-
dential customers can deliver the same or sim-
ilar level of peak load reduction if promised 
a rebate or credit compared to the customers 
who were on critical peak prices.
	 Furthermore, the objective of obtaining a 
significant level of peak load demand reduc-
tion can be met without an expensive new 
metering system. For example, Baltimore 
Gas & Electric’s (“BG&E”) Peak Rewards 
Program12 in Maryland initiated a successful 
Smart Grid program that relied on the use of 
“smart thermostats” installed in customers’ 
homes with central air conditioning or a heat 
pump system. The Peak Rewards Program 
utilized a communication system between the 
utility and the thermostats, but did not require 
new metering infrastructure or time-of-use pricing 	
models. The Maryland Public Service Commis-
sion (“PSC”) discussed the Peak Rewards Pro-
gram in its report to the Maryland Legislature:13

The greatest success from the pre-EmPower 
Act period came from a BGE program, 
now called Peak Rewards. Peak Rewards 
is a voluntary program in which custom-
ers can agree, in exchange for bill credits, 
to allow BGE to install a device through 
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absolutely vital to their ability to withstand 
the impact of heat over any length of time in 
urban environments. 
	 A recent paper issued by AARP docu-
ments the close connection between affordable 
home energy and potential adverse health 
impacts when energy is not affordable:

Unaffordable home energy bills pose a 
serious and increasing threat to the health 
and well-being of a growing number 
of older people in low- and moderate-
income households. For many of these 
households, high and volatile home en-
ergy prices jeopardize the use of home 
heating and cooling and increase the pros-
pect of exposure to temperatures that are 
too hot in summer and too cold in winter. 
The potential consequences of exposure 
to such temperatures and related financial 
pressures include a host of adverse health 
outcomes, such as chronic health condi-
tions made worse, food insecurity, and 
even the premature death of thousands of 
people in the United States each year.16

	 The importance of affordability for vul-
nerable customer groups is why all the con-
sumer groups that have authored this paper 
support national policies that lessen the cost 
of energy. Therefore, any dynamic rate design 
should be strictly voluntary, and the value 
proposition of the rate design should make 
electricity more affordable, not less, for those 
that opt-in to such a rate.

E.	 �The impact of dynamic pricing on 
low-income consumers has not 	
been adequately studied.

	 Consumer advocates have called for more 
studies on the impact of time-based pricing on 

and which appeared to satisfy most partici-
pants will actually occur once the surcharge or 
higher rates are included in customer bills to 
pay for the new metering system. 

D.	 �The impact of dynamic pricing on 
vulnerable customer groups has not 
been adequately studied.

	 None of these pilot programs have gath-
ered and reported statistically valid data on 
low use, elderly and medically frail customers 
who may require a higher usage of electricity 
on hot summer days in order to prevent sig-
nificant health issues and mortality. 
	 Having access to affordable heating in the 
winter and cooling in the summer are vital to 
the health and safety for many people. The 
potential health risk of peak pricing is espe-
cially dire in the summer. A seminal study of 
the July 1995 heat wave in Chicago, Illinois 
that resulted in 739 deaths documented that 
some elderly residents refused to use fans or 
air conditioners in part because of their fear 
of higher electric bills that would be unafford-
able in the future. Almost three-quarters of 
the victims were over age 65.14 Unfortunately, 
similar tragedies occur throughout the U.S., 
although in lesser numbers in any one loca-
tion. Heat waves in the U.S. result in more 
deaths than all natural disasters combined. 
According to the Centers for Disease Con-
trol and Prevention a total of 3,442 deaths 
resulting from exposure to extreme heat were 
reported in the period 1999-2003, an annual 
average of 688.15 The victims of excessive heat 
are primarily elderly, poor, socially isolated, 
and/or infirm. These customers are often 
unable to afford an electricity bill that requires 
significant reliance on air conditioning sys-
tems and the use of fans, yet such systems are 
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IV. � RECOMMENDATIONS AND 
BEST PRACTICES 

The adoption of smart metering should be 
carefully examined and considered in light of 
the following key concerns and, where imple-
mented, should be accompanied by several 
essential consumer protections. Our recom-
mendations A through G below are accompa-
nied by our proposed Best Practices for each 
recommendation.

A.	 �Smart meter proposals must be cost-
effective, and utilities must share the 
risks associated with the new 
technologies and the benefits used 
to justify the investment. 

	 Smart metering investments are expen-
sive. A rough estimate is that the new 
metering, communication, and meter data 
management systems will cost $200-$400 per 
meter.22 The California PUC has authorized 
smart metering expenditures in excess of $5 
billion for investor owned electric and gas 
utilities, all of which must be recovered from 
all customers as the meters are installed. 
Utilities seek compensation for this new 
investment and earn a rate of return through 
regulated rates for distribution or delivery 
service. In many cases, utilities have asked 
for a surcharge or other guaranteed recovery 
method so that utility shareholders will not 
bear any risks associated with the installation 
of the new metering and communication sys-
tems or the delivery of the future promised 
benefits. This distribution of risks is unfair to 
consumers. 
	 Since any proposed smart metering 
investment must rely in part on estimates of 
projected future benefits, consumers bear a 

low-income compared to other customers and 
have consistently raised concerns about the 
lack of pilot programs that have specifically 
enrolled and monitored low income customer 
reaction to dynamic pricing.17 On average, low 
income residential customers use less electric-
ity than higher income customers, but spend a 
higher percentage of their income on electric-
ity.18 Furthermore, the penetration of older 
and less efficient appliances is much higher for 
low-income households,19 who cannot afford 
to upgrade and purchase newer appliances 
even with utility rebates.20 
	 The published evaluations of recent pilot 
programs, such as those cited in this paper 
from California, Maryland, Connecticut, and 
the District of Columbia, have documented 
that in general low income demand response 
results were significantly less than other resi-
dential customers. Several of these pilots did 
not explicitly enroll a statistically valid sample 
of known low income customers and relied on 
voluntary survey information obtained after 
the pilot was conducted to determine “low 
income” status based on declared household 
income. Finally, we are concerned about a 
recent report published by the Institute for 
Energy Efficiency (a sister organization of the 
Edison Electric Institute) that presents data 
on low income customer results from several 
recent pilot programs because the data relied 
upon in this report is not included in the pub-
licly released evaluation reports for several of 
these pilots. In addition, there are other meth-
odology issues that have not been evaluated 
by the public, particularly with regard to this 
report’s definition of low income household.21 
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recovery in rates when Delmarva seeks 
recovery of the regulatory asset in base 
rates. For ratemaking purposes, the Com-
mission may wish to consider an ap-
propriately valued regulatory asset for 
advanced metering infrastructure invest-
ment consistent with the matching princi-
ple giving consideration to both costs and 
savings in the context of its next base rate 
case proceeding.24 

	 More recently, the Maryland Public Ser-
vice Commission issued an order on August 
13, 2010 in response to Baltimore Gas & Elec-
tric’s Application for Rehearing in which the 
Commission ruled that the proposed smart 
metering program could be implemented, but  
only if BGE accepted the decision to rely on the 
creation of a regulatory asset and the recovery 
of prudent costs in a future base rate case.25

	 As smart meters are deployed, it is recom-
mended that regulatory commissions consider 
risk sharing rate recovery policies. Whatever 
the decision about cost recovery, the Commis-
sion must ensure that utility revenue enhance-
ment opportunities stemming from advance 
metering (theft protection, less and shorter 
outages, more accurate meter read) be cred-
ited to consumers. This is a key point in that 
benefits ought to be netted against the costs 
and calculating the benefits becomes critical in 
order to maximize the potential netting or cost 
reduction to customers.
	 Sharing operational savings and benefits 
while certainly important, does not address 
the situation where the utility’s estimate of 
future benefits relies heavily on projected 
generation supply prices and results from 
proposed demand response programs. The 
Maryland Public Service Commission cor-
rectly highlighted this concern in its first 

risk that the full value of the estimated benefits 
will not come to fruition. There are a variety of 
ways in which these risks can be properly allo-
cated between consumers and utilities with 
traditional rate-making policies. For example, 
while the California PUC authorized a sur-
charge or tracker mechanism to recover smart 
metering costs, the Commission required 
the utilities implementing smart meters to 
credit the operational benefits as it estimated 
would occur with each meter that it puts into 
service. The Southern California Edison Co. 
is required to credit $1.42 of operational ben-
efit per month beginning eight months after 
the meter is reflected in rate base.23 Similar 
approaches have been adopted for PG&E and 
SDG&E’s smart metering deployments. As 
a result, the utility’s estimated operational 
costs are required to be booked as the meters 
are deployed and the risk that the operational 
benefits will not occur rests primarily with the 
utility. 
	 Another approach has been implemented 
in Delaware in which the Public Service Com-
mission has encouraged smart meter deploy-
ment, but will rely on traditional base rate 
cases in the future to evaluate both costs and 
benefits:

The Commission approves the diffusion 
of the advanced metering technology into 
the electric and natural gas distribution 
system networks and the Commission 
permits Delmarva to establish a regula-
tory asset to cover recovery of and on the 
appropriate operating costs associated 
with the deployment of Advanced Meter-
ing Infrastructure and demand response 
equipment. The Commission, Staff, and 
other parties remain free to challenge the 
level or any other aspects of the asset’s 
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order rejecting BG&E’s proposed smart meter 
investment because of the utility’s reliance 
on the projection of the number of customers 
who will participate in new demand response 
programs, the degree of the change in their 
energy use, and the extent and long-term per-
sistence of such changes, as well as the impact  
of these changes on the wholesale energy markets  
and resulting retail generation supply prices:

If BGE’s projected benefits are as conser-
vative as BGE claims, we believe it is ap-
propriate to require BGE to mitigate and 
more fairly allocate between the Company 
and its customers the risk that these ben-
efits will not materialize as predicted. Any 
future BGE AMI proposal should include 
a mechanism by which it will do so.26 

	 Our concerns relate as well to the situa-
tion in which the state regulatory commission 
has found that the smart metering proposal is 
cost effective, but is then faced with propos-
als to increase costs and pay for mistakes in 
the design of the system or the obsolescence 
of the chosen technology. There are growing 
concerns that the smart metering technology 
carries the risk of obsolescence due to the lack 
of final standards governing communications, 
interoperability, and the lack of policies gov-
erning the privacy rights of customers with 
respect to their detailed usage and pricing 
information. The National Institute for Stan-
dards and Technology (NIST) is developing 
recommended standards for interoperability 
and the protection of utility smart metering 
systems from cyber security risks, and the 
resulting recommendations must then be 
reviewed and adopted by FERC. However, 
since FERC does not regulate distribution util-
ities, these standards cannot be implemented 

unless accepted at the state level to govern 
smart metering installations. The costs 
associated with the future implementa-
tion of these standards is not yet known or 
reflected in many smart metering proposals 
currently pending in several states. 
	 The premature adoption of the new 
metering and communication technologies 
has already resulted in stranded costs and 
significant increases in the budgets for these 
new systems in California. The California 
PUC approved PG&E’s request to increase 
costs by almost $1 billion to change the com-
munication system that was included in the 
original smart metering deployment appli-
cation.27 The same experience has occurred 
in Texas where Oncor Electric Delivery Co. 
installed smart meters that were later found 
not to comply with the resulting Texas PUC 
standards for these new metering systems. 
Nonetheless, Oncor’s electricity custom-
ers were required to pay $93 million for 
the obsolete smart meters that were never 
installed and $686 million for meters with 
the newer technology.28

 	 The new metering and communica-
tion systems should be planned to meet a 
robust set of future interoperability and 
privacy standards prior to their widespread 
installation rather than risking the poten-
tial of significant stranded costs that will 
be imposed on customers if the current 
controversies and lack of standards are 
not resolved promptly. At the very least, 
the risk of imprudent mistakes and failed 
designs should rest with the utility and its 
shareholders and not ratepayers.
	 We recommend the following Best 
Practices for the analysis of the costs and 
benefits of smart meters: 
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•	A formal proceeding, including the 
opportunity for hearings with cross 
examination of witnesses, should be 
conducted to evaluate the statements in 
favor of the investment and the prom-
ised benefits with evidence that is sub-
ject to review and discovery by other 
parties.

All costs should be identified and the benefits 
should be calculated based on reasonable 
assumptions and actual experience. 

•	Utilities must bear some of the risk of 
less-than-predicted benefits or payback, 
whether cost recovery is authorized by 
means of a surcharge or in a traditional 
base rate case, so that customers are as-
sured that the predicted savings actually 
occur.

•	The proposed cost recovery method 
should be accompanied by an estimate 
of the impacts of the estimated costs on 
customer bills on a wide range of usage 
and demographic profiles (such as cus-
tomers with lower than average usage 
and low-income customers participating 
in utility assistance programs). 

•	The proposed benefits should be ac-
companied by a risk analysis that identi-
fies the potential scenarios that might 
impact the degree and persistence of 
any benefits that are projected. Utilities 
should bear the risk that their project 
design was faulty or that the chosen 
technologies fail to conform to pending 
national interoperability and cyber-secu-
rity standards.

•	The costs passed on to consumers must 
be subject to audit as part of each state’s 
evidentiary hearing process.

B.	 �Time-of-use or dynamic pricing must 
not be mandatory; consumers should 
be allowed to opt-in to additional 
dynamic pricing rate options. 

	 Residential customers should be offered 
time differentiated rates on a strictly volun-
tary and opt-in basis. Utilities should design 
and offer a variety of rate options that have 
been evaluated and determined to be cost-
effective and beneficial to customers with a 
wide range of usage profiles. The customer 
decision should rest on the customer’s assess-
ment of the value of being on a dynamic rate 
versus a traditional average rate. Utility esti-
mates of future cost and energy savings from 
smart metering should not rest on mandatory 
time-based pricing, such as Time of Use (TOU) 
or Critical Peak Pricing (CPP). Instead, any 
alternative to the current fixed price structure 
should be voluntarily selected by the residen-
tial customer. 
	 As is true in any implementation of a 
change in rate design, dramatic changes in the 
current pricing structure will create “winners” 
and “losers.” Consumer groups are skeptical 
of relying on relatively small pilot programs of 
short duration composed of volunteers to sug-
gest that mandatory time-based pricing pro-
grams will be appropriate for all or even most 
customers. Some residential customers prefer 
a more stable and fixed price for electricity. 
This may be particularly true for seniors and 
others on fixed income that need to carefully 
budget their use of electricity in order to pay 
the monthly bill on time and in full.29 This is 
why national consumer organizations, such 
as AARP, the National Association of State 
Utility Consumer Advocates (NASUCA), and 
the National Consumer Law Center (NCLC) 
have adopted policies that oppose mandatory 
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	 We recommend the following Best 
Practices concerning the implementation of 
dynamic pricing:

•	Residential customers must not be 
required to accept a dynamic or time-
based price structure for essential elec-
tricity service;

•	Residential customers should be al-
lowed to opt-in to dynamic or time-
based pricing options.

•	Consumers should be given easily 
understood tools to understand the 
trade-off between bill savings and price 
volatility for these rate options.

C.	 �Regulators should assess alternatives 
to smart meters to reach the load 
management goals, particularly 
direct load control programs. 

	 When considering an investment in smart 
metering to deliver demand response and con-
servation programs, regulators should com-
pare the costs of the smart metering system 
with less expensive and well demonstrated 
direct load control programs. While acknowl-
edging current savings through lower peak 
costs resulting from peak shavings, utility 
smart meter investments proposals often rely 
heavily on benefits associated with the future 
price of electric generation service to justify 
the significant costs. In other words, many 
smart meter proposals cannot be completely 
justified by relying on operational expense 
savings, such as the elimination of meter 
workers for reading and field work associ-
ated with connection and disconnection of 
service.30 
 	 Programs similar to the BG&E Peak Re-
wards program (which is a direct load control 

dynamic pricing. Finally, as described above, 
some consumers prefer programs that rely 
on carrots in the form of rebates or credits for 
allowing the utility to control key heating and 
cooling systems during critical peak periods 
and not sticks in the form of very high prices 
for electricity service during hot summer 
afternoons. Those most able to shift usage will 
sign up to an attractive, voluntary incentive 
program. 
	 Most consumer advocates recognize the 
importance of reducing peak energy usage 
and the value that this resource has in the 
wholesale market structures that predominate 
in most states. However, as noted in Section 
III.B, supra, it is not necessary to rely entirely 
on TOU and CPP rate structures to achieve  
valuable results. Rather, these time-based rate  
structures should be made available on a volun-
tary basis to customers who would like them.
	 If a sufficient number of residential cus-
tomers volunteer for dynamic rate options, the 
resulting value of such participation may be 
the most cost effective means of managing the 
overall portfolio and delivering the least cost 
electricity to all customers. Not all customers 
must participate in dynamic pricing programs 
to get system wide benefits. Furthermore, 
the voluntary approach will build support 
for the idea that customers who participate 
in such programs will benefit and the results 
will persist for a reasonable period of time, 
thus contributing to the social acceptance of 
such rate structures. Since additional study is 
needed concerning the long term persistence 
and impacts of dynamic pricing, an opt-in or 
voluntary approach is more likely to be valu-
able to determine longer term results and 
garner customer acceptance for such pricing 
programs in the future. 
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equipment and in-home displays). These 
results suggest that enhanced billing strat-
egies are currently one of the most effec-
tive and affordable means of providing 
residential consumers with meaningful 
feedback about their energy consumption 
patterns.32

	 The Department of Energy and other 
sources of stimulus funding have also recog-
nized efficiency and weatherization programs 
as essential to reducing load growth, and 
our groups strongly support these programs. 
However, while energy efficiency lowers over-
all demand for electricity, it is not necessarily 
targeted towards reductions in peak demand. 
Thus, a combination of energy efficiency and 
peak demand programs should be considered.
	 We recommend the following Best Prac-
tices concerning the evaluation of smart meter-
ing proposals: 

•	Utilities should be required to evaluate 
the least cost means of achieving a rea-
sonable level of peak load reduction and 
usage reduction overall in any smart 
metering proposal;

•	Direct load control programs and en-
ergy efficiency and weatherization 
programs should be considered as po-
tentially valuable alternatives to any 
smart metering proposals.

D.	 �Smart meter investments should not 
result in reduced levels of consumer 
protections, especially relating to the 
implementation of remote 
disconnection, and traditional billing 
and dispute rights should be 
retained.

	 Smart metering proposals should not 
rely on any cost savings associated with the 

program using smart thermostats), can be 
implemented with current or upgraded com-
munication systems and the installation of 
smart thermostats for those customers with 
central air conditioning systems that volunteer 
for the program in return for a credit or rebate. 
These programs do not require the installation 
of new metering systems. Many utilities have 
delayed any serious consideration of these less 
expensive and reliable systems and instead, 
have promoted the future installation of expen-
sive smart metering systems that are accompa-
nied by Critical Peak or Hourly Pricing. 
	 Finally, the most cost-effective means to 
reducing usage overall is an investment in 
energy efficiency programs and less expensive 
improvements in billing options. A recent 
report issued by the American Council for an 
Energy-Efficient Economy (ACEEE) reviewed 
studies in the U.S. and Europe that have 
monitored customer reaction to exposure to 
more information about their electricity and 
natural gas usage, so-called “feedback” stud-
ies. 31 Many of these studies did not rely on 
new metering devices, but did involve the 
use of in-home devices and innovative billing 
systems. The ACEEE study concluded that 
the investments in more traditional energy 
efficiency programs are likely to have the most 
significant result in lowering consumption. 
The study acknowledged the potential benefits 
of linking the new metering systems to expose 
customers to “real time” energy usage infor-
mation, but stated: 

While these insights are important, it is 
also important to recognize the substan-
tially lower investment costs associated 
with enhanced billing programs (when 
compared to either real-time or real-time 
plus programs in particular due to their 
reliance on costly advanced metering 
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operate without electricity. It is common for 
a household that is denied electricity to turn 
to alternative and often dangerous means of 
providing light and heat in the home. These 
alternatives are dangerous because candles 
can result in house fires, alternative generators 
or heat sources can result in death due to car-
bon monoxide poisoning, and lack of proper 
heat in the home can result in death due to 
hypothermia.
	 While there is no national compilation of 
deaths due to the use of unsafe methods of 
providing lighting and heating in a discon-
nected dwelling, there are instances reported 
every year of the deaths of children and adults 
due to the use of a candle in a dwelling with-
out electricity or heat.33 Therefore, every state 
regulatory commission regulates the discon-
nection of service very carefully and con-
sumer protection regulations typically require 
multiple notices and attempts to contact the 
customer to avoid disconnection where pos-
sible. These policies should be maintained and 
enhanced.
	 Remote disconnection of service carries 
significant implications for customer protec-
tions. Such an inexpensive means to discon-
nect service is likely to have the unintended 
consequence of incenting the utility to rely 
on disconnection as opposed to potentially 
more expensive efforts to contact the customer 
and resolve the nonpayment and avoid the 
disconnection. The use of the remote discon-
nection feature means that the utility have 
the ability to disconnect service much faster 
and in a greater frequency unless additional 
consumer protections are deployed. There is 
clearly a concern that relying on the remote 
disconnection functionality of smart meters 
could increase the volume of disconnections. 
According to a study issued by the California 

elimination of the premise visit to disconnect 
service for nonpayment for residential cus-
tomers. The new metering systems come with 
a switch that allows the utility to remotely 
connect and disconnect the meter, thus elimi-
nating the personnel and vehicle resources to 
provide these functions. Utility smart meter-
ing proposals typically include the benefits 
associated with eliminating these premise 
visits and field personnel resources as part of 
the value of the new metering systems. How-
ever, the fact that utilities can increase remote 
disconnections does not mean they should. 
For example, Pepco and Delmarva proposed 
a smart metering investment to the Mary-
land Public Service Commission in which a 
substantial savings equal to 18% of its total 
estimated operational benefits was identified 
for the remote turn on and turn off function of 
the new meters. Consumers support the use 
of this metering function to connect electric-
ity service and to disconnect service when 
the dwelling or rental unit is empty and the 
purpose is to prevent the use of electricity 
between the old customer and the applica-
tion of the new customer. However, consumer 
groups oppose the use of this function to 
disconnect service to residential customers 
for nonpayment of service without a health 
and safety visit to the premises where that is 
required by state regulators. Other protocols 
and customer protections need to be devel-
oped to account for this new technology. 
	 Electricity is vital to a residential house-
hold’s health and safety. The household with-
out electricity lacks lights, running water (if 
the house requires a pump to provide water), 
refrigeration, cooling fans and air condition-
ers, and, during the winter period, most heat-
ing sources. Even if the household heats with 
natural gas or propane heaters, they cannot 
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Division of Ratepayer Advocate, the rate 
of disconnection of residential customers 
increased in PG&E’s service territory once the 
remote disconnection switch was used with 
the new metering system. The increase in 
smart meter shutoffs appears to be dispropor-
tionately large compared to shut-offs of homes 
with traditional meters that require a premise 
visit. There are now three times more smart 
meters installed, but smart meter disconnec-
tions have increased 12-fold in one year.34

 	 Furthermore, it is important to ensure 
that the use of this feature does not eliminate 
the standard practice in many states of an 
attempt to contact the customer at the time 
of disconnection.35 A utility’s premise visit to 
the customer’s dwelling at the time of discon-
nection which is required in some states is for 
the purpose of allowing the utility to respond 
to customer statements at the time of discon-
nection, 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 if made orally at that time. Where 
an attempt at personal contact is required, 
some utilities accept customer payment by 
means of a credit or debit card. Where site 
visits are not required, consumer protections 
may require new safeguards in addition to 
attempts to contact the customer through 
telephone or electronic mail may be required, 
such as the newly adopted requirement of the 
California PUC that mandates that utilities 
with smart meters must conduct a premise 
visit to protect certain vulnerable customers 
prior to disconnection of service.36 A recent 
decision of the New York Public Service Com-
mission explicitly provided that current con-
sumer protections relating to disconnection 

would be retained in the event that smart 
metering was implemented, thus preventing 
New York utilities from relying in any sav-
ings associated with remote disconnection of 
service.37 
	 Consumer advocates are also concerned 
about the potential for widespread imple-
mentation of pre-paid electric service with the 
onset of smart metering. This option has been 
typically marketed to low income customers 
and could result in an increase in disconnec-
tions of service without any regulatory process 
to obtain contact and avoid disconnection or 
make a payment plan, rights that are available 
to other customers. 
	 Finally, the deployment of smart meters 
should not result in an abandonment of tradi-
tional consumer protections associated with 
billing accuracy, the timeliness of bill issuance, 
and the customer’s right to dispute a bill or a 
utility’s conduct with the utility and then with 
the state regulatory commission. There is some 
anecdotal evidence from California and Texas 
where smart metering is being deployed that 
attempts by customers to dispute the accuracy 
of the bill, the meter, or the issuance of esti-
mated bills when the new smart meters do not 
communicate properly with the utility’s com-
munication network, are treated improperly 
by the utility as questioning the accuracy of 
the meter itself. 
	 We recommend the following Best Prac-
tices with respect to consumer protections 
that should accompany the implementation of 
smart metering:

•	Federal policymakers should recognize 
the health and welfare implications 
of the use of remote disconnection of 
service;
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use this information for any other purpose 
than that approved by the customer. 
	 Closely linked to the privacy issue is the 
consumer concern about the security of the 
household usage information and the Smart 
Grid itself in the face of widespread threats to 
cyber security that are reported almost daily. 
National Institute of Standards and Technol-
ogy (NIST) is developing standards to assure 
cyber security, but no computerized database 
is safe from a determined hacker. This is par-
ticularly the case when thousands of utilities 
will be operating their own systems, each of 
which will require a level of monitoring and 
protection that will be difficult to assure on a 
uniform basis. The conversion of the current 
utility systems from analog technologies to 
digital technologies carries with it significant 
risks of inappropriate access and potentially 
dangerous and criminal actions that could 
threaten a utility’s distribution and transmis-
sion operations, as well as raise the potential 
of unauthorized access to customer household 
usage information. While utilities typically 
assure regulators and policymakers that their 
new Smart Grid systems will meet all required 
standards, more work is needed to examine 
the resources, skills, and investments neces-
sary to actually implement those standards, 
monitor systems, and spot potentially dan-
gerous intrusions and attempts to infiltrate 
the utility’s data systems through these new 
meters. At least one organization in California 
has publicly claimed that it has already hacked 
a utility’s smart meter system.39

	 We recommend the following Best Prac-
tices with respect to privacy and cyber-secu-
rity implications of smart meters:

•	Utilities should complete security plans 
and standards and upgrade necessary 

•	State regulators should be encouraged 
to require that existing consumer protec-
tions be retained or enhanced, particu-
larly with respect to the implementation 
of remote disconnection and pre-paid 
electric service options; and,

•	Traditional state utility consumer pro-
tection regulations governing the is-
suance of bills and the dispute rights 
of customers should not be ignored 
or minimized with the installation of 
smart meters and consideration should 
be given to strengthening consumer 
protections before a disconnection can 
occur.

E	 �Privacy and cyber-security concerns 
should be addressed prior to a smart 
meter rollout.

	 Another consumer protection policy that 
is receiving more attention lately relates to 
the utility’s use of the individual household 
detailed usage information that accompanies 
the installation of smart meters. This informa-
tion can inform those with access to this data 
whether any person is home, the daily house-
hold usage pattern, and even whether certain 
appliances are being used at certain times of 
the day. Some states that are considering or 
have approved smart metering deployment 
have not yet developed or enacted policies to 
govern the ability of third parties to get access 
to this information for marketing purposes 
or make use of Smart Grid technologies.38 
Consumer groups typically propose that utili-
ties not be allowed to transmit the customer’s 
household usage and billing information 
to any third party without the affirmative 
consent of the customer. When given, such 
approval should not allow the third party to 
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individual California utility outreach and 
education programs is available, anecdotal 
evidence suggests that the customer reaction 
to smart metering deployment in the form of 
customer and public official complaints differs 
widely among those utilities and should per-
haps be studied more closely.
	 As part of its consumer education pro-
gram and the implementation of alternative  
pricing programs, utilities should offer bill pro-
tection and other programs to assure custom-
ers that the new meters are working properly. 
For example, utilities should offer to compare 
usage and bill calculations under the old and 
new meters for a trial period. In addition, utili-
ties should offer customers who voluntarily 
agree to participate in a direct load control 
program or a dynamic pricing program a 
guarantee that the customer will save on their 
bill and allow customers to opt out without 
penalty if such savings do not materialize. 
	 Finally, we agree with the Maryland Pub-
lic Service Commission that performance met-
rics should be developed to measure the actual 
results of any smart metering and new pricing 
education plan.40 
	 We recommend the following Best Prac-
tices with respect to consumer education and 
monitoring the deployment of smart meters: 

•	Utilities should be required to develop a 
comprehensive customer outreach and 
communication program as part of any 
proposed deployment of smart meters;

•	Customer education programs should 
be developed with state advocates, com-
missions, municipalities and local con-
sumer and community organizations;

•	An approved smart metering and pric-
ing education plan should include 

communications prior to or at the same 
time as the installation of smart meter.

F. 	 �Utilities and other policymakers 
should include comprehensive 
consumer education and bill 
protection programs in any 
evaluation or implementation of 
smart meter proposals.

	 Utilities should be required to develop 
and include the costs of a significant outreach 
and education program as part of any smart 
metering and pricing application. We recom-
mend such education go beyond the typical 
bill insert and promotional advertising that 
most utilities rely upon to communicate with 
their customers. The consumer education pro-
gram should be comprehensive and empha-
size the installation process for new metering, 
the programs that will be implemented as a 
result of the new metering technologies, and 
the bill impacts associated with the costs and 
benefits of the approved program. If the Cali-
fornia roll-out of smart metering is any indica-
tion, customer education about the metering 
installation process and the basis for the value 
of the increased customer bills to pay for the 
new metering systems must be communi-
cated through a wide variety of mediums. The 
expenses associated with a proper consumer 
education plan are likely to be substantial 
and should be identified and included as part 
of the costs of the implementation of smart 
metering in the utility’s business case, not 
merely mentioned as an afterthought. Utili-
ties should be required to work closely with 
state advocates, commissions, municipalities 
and community based organizations in the 
design and implementation of their consumer 
education plans. While no evaluation of the 
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	 We recommend the following Best Prac-
tices with respect to regulatory oversight of 
smart metering and Smart Grid investments:

•	Proposed investments in smart meter-
ing and Smart Grid technologies should 
be justified by a robust cost-benefit 
analysis;

•	The implementation of smart metering 
and Smart Grid investments should be 
accompanied by measurable and en-
forceable performance metrics; and

•	Smart metering and Smart Grid invest-
ments must be subject to prudency 
reviews and audits to determine if the 
consumer benefits have been delivered 
as promised.

V.  CONCLUSION

Smart metering technologies may deliver 
important benefits to utility customers that can 
help to mitigate higher electricity prices that 
will result from initiatives to invest in renew-
able energy resources and reduce greenhouse 
gas emissions. However, it is not evident that 
in all cases, utilities’ current implementation 
of the Smart Grid is occurring in a manner 
that is appropriately targeted.  Nor, is it clear 
that utility customers, particularly vulner-
able households, will see these benefits or 
experience bill reductions to offset the costs 
of the smart metering systems.  This paper is 
designed to inform policymakers on consumer 
concerns and sets forth recommended “Rec-
ommendations and Best Practices” to reduce 
the risks of adverse consequences from the 
adoption of smart meters in the pursuit of the 
legitimate objectives of Smart Grid policies.

performance metrics to ensure that the 
plan is effective and has the results in-
tended; and

•	Customers should be offered bill protec-
tion programs associated with any vol-
untary dynamic pricing program.

G.	 �Investments in smart meters and 
other Smart Grid proposals need to 
be verifiable and transparent and the 
utilities need to be held accountable 
for the costs they want customer to 
pay and the benefits they promise to 
deliver. Costs should be reasonable 
and prudent.

	 As stated earlier, any smart metering and 
Smart Grid proposal should be supported by a 
robust benefit-cost analysis in the utility busi-
ness case. Moreover, any application for cost 
recovery for smart metering and Smart Grid 
program filing must include detailed design 
requirements, performance goals, metrics, and 
milestones, all costs and quantified benefits. 
At the end of pilot smart metering or Smart 
Grid programs, the utility company should be 
required by its commission to prepare a sum-
mary report outlining deployment progress 
versus milestones, system performance levels 
and customer benefits versus the plan. This 
report should be filed with the Commission 
and subject to comment from interested stake-
holders as part of the evidentiary hearing. 
The report should also address deployment 
lessons learned and the desirability of continu-
ing the metering or Smart Grid program. All 
Smart Grid costs should be subject to such 
other prudency reviews and audits as deemed 
necessary and appropriate by state utility 
commissions as part of their evidentiary hear-
ing process.
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