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I.
Introduction

On January 11, 2012, the Public Utilities Commission of Ohio (“PUCO” or “Commission”) opened an investigation into “the pricing options available to consumers for competitive retail electric service.”
  The PUCO sought comments regarding price offerings by both electric distribution utilities (“EDUs”) and competitive retail electric service (“CRES”) providers.

The January Entry stated the Commission’s general intent to examine three major issues.  The Commission sought comments on alternative pricing options, information that would help customers compare and select between different retail pricing options, and the need to plan and implement programs to educate customers regarding pricing options.

The January Entry also stated more specific questions related to pricing options for customers.  The Commission noted that it is “not at this time seeking comments on whether to expand the deployment of advanced metering infrastructure.”
  Also, consumer privacy and cyber security issues are the subject of other dockets opened by the Commission.

In response to the issues raised in the January Entry, the Office of the Ohio Consumers’ Counsel (“OCC”), on behalf of the residential customers of Ohio’s EDU, submits these Comments.  Separate sections deal with the general regulatory framework in Ohio under which pricing options are made available to electric customers, general policy matters, and responses to the Commission’s more specific questions.   

II.
Pricing Options and Ohio’s Legal Framework

A.
Regulation of EDU Standard Service Offers

The PUCO Entry seeks comments about the types of services and programs that should be offered by EDUs and CRES providers with respect to pricing options,
 but the issues for these different types of service providers are different.  The PUCO has jurisdiction over rate design for standard service offer (“SSO”) rates.  Even under SSO rates determined by means of a market rate offer (“MRO”), bid prices, “as prescribed as retail rates by the commission, shall be the electric distribution utility’s standard service offer . . . .”
  Time varying pricing, the subject of the Commission’s January Entry, can be such retail rates as determined by the Commission.  But CRES providers are not subject 

to the SSO provisions of R.C. 4928, and their rates for generation service are not regulated by the Commission.

Despite the regulatory authority to determine SSO rate design, some SSO rates approved in the post-S.B. 221 era removed elements that send customers price signals that reflect the burden placed by each on the electric generation system.  For example, the Commission initially agreed with the OCC and other parties regarding the desirability of maintaining demand components in rates for large customers that were demand-metered in areas served by the FirstEnergy EDUs.
  Those demand components were subsequently removed from rates, and remain absent from rates charged by the FirstEnergy EDUs during the current electric security plan (“ESP”).  This change towards simpler rates that do not use information from more advanced meters occurred despite a Commission Order for the current ESP period that states the advantages of “[e]xpanding the availability of and enabling consumers to take full advantage of dynamic and time-differentiated pricing options [as] essential for efficient markets and meeting State policy objectives.”

Also, the FirstEnergy EDUs stopped collecting load data from their interval meters that were assigned to residential customers, and simplified their residential rate classifications as well as their rates.
  This loss of rate components, ironically, has blunted Ohio’s efforts towards the more efficient use of electricity -- a major theme of S.B. 221 that was enacted in 2008.
  Time-varying pricing offers, the subject of this docket, would help reverse the trend towards simple kilowatt-hour charges for customers’ electric generation service.
  

B.
CRES Offers of Time Varying Prices

Some CRES providers may choose to offer the types of rate designs and services that the PUCO discusses, particularly once advanced metering infrastructure (“AMI”)  deployment makes available customer-specific data to the customer and his/her chosen supplier.
  A more critical issue with respect to CRES providers is access to customer-specific data from advanced metering systems.  Lacking data from interval meters, retailers must rely on generic class load profiles to predict the usage patterns of their customers, and there is no way to distinguish customers with favorable or unfavorable load shapes.  Under conventional metering, there is no way for a retailer to offer rates that reward customers for improving their load shapes.

AMI, where deployed, has the ability to provide actual load profiles for an individual customer that can be used to determine how that customer would be affected by different rate design options. With access to these data through their retail customers,
 CRES providers may find an advantage in offering dynamic and/or Time-Of-Use (“TOU”) rate designs to customers with favorable load shapes as well as to customers with the motivation to improve their load shapes. 
   

To the extent that regulated EDUs begin offering dynamic or TOU rates, CRES providers may have the incentive to make similar rate offerings.  Indeed, CRES providers are beginning to offer time-differentiated rate designs where AMI has been deployed.
  For this process to work effectively in Ohio, it may be necessary for the PUCO to adopt a protocol for sharing AMI data with authorized third party providers of electricity that is simple and straightforward while protecting sensitive customer-specific data.  Both Texas and California have adopted policies for distribution utilities to provide data to third party suppliers as authorized by customers, with implementation currently in progress.

III.
General Policy

A.
Customer Choice

In customer choice jurisdictions where generation has been divested, the direction in which Ohio seems headed, the EDU typically procures generation and transmission services to serve the load of its default customers who are not served by CRES providers.  Potential suppliers for the EDU’s default service likewise receive little or no information about the load shapes of the loads they hope to serve.   The bids of potential default service suppliers, therefore, tend to include little or no temporal variation in prices, even where such variation is encouraged in the bidding process. 

The deployment of AMI offers the potential to introduce temporal variation in prices for both CRES providers and bidders to supply default service such as Ohio’s standard service offer (“SSO”).  CRES providers could gain access to customer-specific load-shape data through their customers, potentially enabling them to offer attractive variable rate options to interested customers.

For potential suppliers of the utility’s SSO, AMI could provide a treasure trove of new information about customer class and sub-class load shapes and how customers generally respond to prices and other stimuli.  SSO solicitations could be conducted in a manner that enables potential suppliers to tailor their bids to reward customer response to price signals.  Under this approach, an SSO supplier would have an incentive to offer rates that include variable price signals to consumers.  The PUCO may want to inquire further into whether SSO bidders should be required to include temporal differentiation in their bids and reflect wholesale price variation consistent with PJM’s Price Responsive Demand (“PRD”) initiative, assuming that this initiative is approved by the Federal Energy Regulatory Commission (“FERC”).  Assuming FERC approval, PJM’s PRD initiative should provide further incentives for both CRES providers and potential SSO suppliers to offer variability in their prices.

In general, AMI and variable pricing can contribute to a more robust competitive retail electricity market in Ohio. The availability of hourly data on customer load shapes could revolutionize the types of pricing available as CRES providers and potential SSO suppliers seek to maximize value in the retail electricity marketplace.

B.
Low-Income Programs

Low-income customers and other vulnerable customer groups should be considered in any design and implementation of variable rates for residential customers.
  Vulnerable customer groups with special needs include senior citizens and the disabled.  Dynamic pricing may work to the disadvantage of seniors and disadvantaged populations who are less able to respond to price signals than the residential population at large.
  However, the matter should be studied, including review of evidence that low-income customers and seniors, for example, respond to price signals and have load profiles where variable pricing can provide benefits (addressed later in these Comments).

C.
Disconnection for Non-Payment

While disconnection for non-payment relate more to the infrastructure associated with AMI than to pricing, they could have implications for larger policy questions related to pricing.  Advanced meters typically include functionality to remotely connect and disconnect customers.  The ability to disconnect a customer at the push of a button could easily be misused by utilities as a means of reducing uncollectibles and arrearages, thereby placing low-income and other vulnerable populations at a disadvantage relative to present circumstances.

Ohio’s EDUs are subject to restrictions regarding disconnections of residential service for non-payment.
  The maintenance and enforcement of such rules and related billing dispute protections should be maintained to prevent any increase in unjustified  disconnections for non-payment.
 

D.
Implications of Dynamic/TOU Pricing for Emerging Markets

1.
Plug-In Electric Vehicles

Dynamic pricing and TOU options have the potential to reduce battery charging costs and thus promote customer ownership of and benefits from plug-in electric vehicles (“PEVs”).  The prerequisite to a customer’s ability to save money on dynamic pricing and TOU options is the ability to primarily schedule charging during off-peak hours.  This scheduling requires sufficient battery capacity and adequate charging speed to enable flexible scheduling of charging.  For example, a PEV that is constantly on the verge of running out of energy must be charged frequently and at all times of the day; in contrast, a PEV that needs charging only once a day can be charged overnight.  Another important feature is automatic scheduling of charging so that the owner can simply plug in the PEV at any time but have the charging done when energy prices are low.  This feature is common in PEVs to date.

Given that PEV owners have flexibility and convenience in timing and managing charging, they can save money on dynamic or TOU prices.  The amount of potential savings is highly dependent on the available rate options.  For typical critical peak pricing (“CPP”) or peak time rebate (“PTR”) programs in the U.S. today, the potential savings is very small because those programs are generally in effect less than 100 hours per year.  TOU programs generally offer higher savings because they are in effect year-round, with PEV charging costs on TOU prices as little as 20 percent of such costs on flat rates.
  Hourly pricing may offer the greatest potential savings because a PEV could be programmed to charge automatically when day-ahead prices are the lowest.  However, this result depends upon the specific rate design.

2.
Smart Appliances

Smart appliances are those that can be programmed locally (at the appliance) or remotely (via communications) to control the timing of operation.  Customer benefits from smart appliances are greatest only when the customer has dynamic or TOU pricing and can realize savings from time-shifting electricity use.  Because dynamic or TOU pricing results in the greatest financial benefit to energy customers, such pricing also promotes market adoption of smart appliances.

The first potential benefit of such appliances is achieved through reducing the total use of electricity.  One estimate, for smart thermostats in combination with home sensors, is for 28 percent savings.
  This benefit is independent of whether the customer’s pricing plan is a flat or dynamic tariff.

The second potential benefit is shifting load from peak to off-peak times and realizing savings on a dynamic or TOU price plan.  Achieving these savings has the same prerequisites as those for PEVs:  the loads must be capable of being shifted from a customer needs standpoint as well as from a technology standpoint.  Examples of loads that can be shifted are HVAC, refrigeration, laundry, water heaters, and variable activities such as cooking and home or building maintenance.  HVAC systems can pre-cool or pre-heat buildings to lessen usage during the peak hours.  Refrigerators can be controlled so as to allow temperatures to rise by two or three degrees during peak times, then return to normal temperature; also, defrosting and ice-making can be limited to off-peak times.  Washers, dryers, and dishwashers can be loaded then set for later operation off-peak.  Electric water heaters can be easily controlled with timers.

Thermostats and electric water heaters are two of the few appliances that are easy to automate.  Thermostats are relatively inexpensive and relatively easy to install.  One smart thermostat is available from a major retailer for under $100 and can be installed by many homeowners.
  Timers for water heaters are inexpensive, though installation is not as simple.  

Most other appliances require changes to internal controls in order to make them “smart.”  Examples include dishwashers, washing machines, dryers, and refrigerators.  Even for relatively significant operating savings, it is generally not cost-effective to replace such appliances with smarter versions before their natural end of life.  However, because the cost difference between a smart and a “dumb” appliance can be small, consumers have a strong incentive to select the smart appliance where they can achieve savings from dynamic or TOU pricing. 

3.
Solar Photovoltaics

Dynamic or TOU prices generally promote photovoltaic installation because photovoltaic production tends to be greatest during the peak hours.
  Accordingly, if solar power is reimbursed at higher rates during the peak hours, the system is generally more cost-effective.  The amount of benefit to the customer also depends upon the solar production compared to the premise consumption.  For example, if consumption is higher than production during the peak hours, then customers may actually see less benefit on TOU prices than on flat prices – and higher overall bills.

E.
Data Potentially Available to Allow CRES Providers to Offer Additional Pricing Options

For customers with AMI meters, interval data is potentially available to CRES providers to offer dynamic and TOU pricing.  At the most basic level, the data enables billing on dynamic and TOU pricing by recording usage by time of consumption.  The data also enables CRES providers to realize savings in the wholesale markets since they only have to pay for the actual consumption profile of their customers, not the class average.  These savings can then be passed on to consumers, providing the motivation for switching to such prices in the first place.   
A potentially practical way for EDUs to make available customer-specific data to CRES providers is to provide the data via the Green Button standard described later in these Comments.

IV.
Comments on Specific PUCO Issues

The more specific issues identified in the PUCO January Entry are summarized as follows:

A. What pricing options should be offered to consumers with AMI meters?

B. Should EDUs offer two-part dynamic pricing to consumers with AMI meters?

C. Are there specific dynamic pricing or TOU forms that should be offered to consumers with AMI meters?

D. Should the Commission support field tests by EDUs and/or CRES providers of dynamic pricing or TOU, information feedback, or enabling technology?

E. What barriers are there to competitive retailers offering dynamic pricing to consumers with AMI meters?

F. How should consumers be educated about dynamic pricing or TOU?

G. Should there be a standardized approach to help consumers compare retail pricing options, such as an online bill-to-compare calculator, and how should consumers be informed of such options?

Each issue is commented upon in turn below.

A.
Pricing Options

Residential customers should be provided the option of being subject to dynamic/ TOU pricing or conventional pricing.  U.S. national policy, as adopted in the Energy Policy Act of 2005, calls for offering “time-based” rates to customers “upon customer request.”
  In implementing the Smart Grid Investment Grants contained in the American Resource and Recovery Act of 2009, the Department of Energy specified that any project receiving funding for AMI must also include a dynamic pricing option.
  Various states are supporting or requiring utilities that deploy AMI to also include dynamic or TOU pricing options in their deployment programs.  These include California, Delaware, Maryland, Nevada, Idaho, Illinois, and Pennsylvania.

1.
Default Dynamic Pricing

Implementing variable pricing is not an up-or-down decision. It is inevitably a long process with numerous decision points along the way.  Choosing appropriate pricing methods requires a balance of theoretical and practical considerations, both by decision-makers and all the stakeholders involved, and the outcomes will likely be shaped by real-world experience along the way.

Whatever rate designs might be made available to customers, an important decision for regulators to make is the selection of the default pricing method.  The chosen default pricing regime will likely vary among customer classes or sub-classes, or even by size of customer load, and the choice could be altered over time.  The default pricing method is the one to which each standard service offer (SSO) customer will be assigned initially, so it will serve as a reference point against which to compare other pricing options available from the incumbent EDU as well as pricing options available from CRES providers.
  And because customer choices can be “sticky” (i.e. resources must be expended to change existing positions), the vast majority will likely be served under this rate (at least initially).

The choice of default price may be seen as politically risky by regulators and utilities.  Any change from the status quo could pose a significant downside risk for poor decisions or outcomes and limited upside opportunity in the form of increased consumer satisfaction or utility profits.  Accordingly, the starting point for any rate selection is usually the current design, and most commissions approach the pricing question as an examination not of the best rate design, but of the best next step in an incremental process of continual improvement.  Variable pricing programs for residential customers are generally on an opt-in basis, with the exception of Ontario’s TOU pricing and peak time rebates being deployed in Maryland and California.

In this environment, the regulator’s selection of the default pricing method involves a tradeoff of effectiveness versus practicality.  The most effective pricing methods for influencing customer behavior are unlikely to have the most initial customer appeal because they require the customer to take some risk in order to have the opportunity to achieve larger benefits.  However, a decision to adopt a low-risk pricing method could mean foregoing greater benefits for consumers.

Peak-time rebate (PTR) has appeal as a default dynamic price for several reasons:

· There is no risk of higher bills for the customer;

· There is no need to worry about “winners” and “losers,” since there are no “losers” under PTR;

· The customer remains on its existing tariff; 

· PTR has demonstrated positive customer response to peak events; and

· Educating customers about the opportunity to save under PTR is simple and straightforward.

Yet, choosing PTR as the default pricing method arguably would produce far fewer benefits to consumers than price-based methods such as CPP, real time pricing (“RTP”), and TOU.  Rebates, despite their immediate consumer appeal, have been demonstrated to be less effective than price signals as a means toward inducing customer behavior.
  

Critical peak pricing is often advocated as a default pricing method, at least for residential and small commercial customers, and has been adopted by the California PUC as the default for all commercial customers.
  Real-time pricing, in comparison to CPP, is perceived as a “tough sell” to all but the most sophisticated customers, as most customers prefer not to worry about hourly changes in electricity prices.  CPP is widely accepted as a means of inducing a significant customer response to prices during declared peak events.  Indeed, a temporary five-fold increase in rates is capable of getting the attention of many customers.  As such, CPP is an effective approach to reflecting grid conditions in customers’ rates in near real time, at least for roughly 100 hours each year. Unless it is overlaid with a TOU rate, however, CPP does not induce customers to curtail or shift their peak usage except during particular days when peak load events are declared. 

In comparison to CPP, TOU pricing offers the advantage of a pre-arranged schedule for when peak and off-peak prices are in effect.
  Customers always know in advance which periods they may wish to avoid high usage, and they can schedule certain activities when prices are known to be low.  In this way, TOU pricing may be an easier adjustment for consumers than dynamic rates like CPP and RTP.
  However, TOU lacks the ability to respond to real-time grid conditions, thus limiting its value to grid operators.  An overlay of TOU with CPP can offer the advantages of both pricing methods, at the risk of seeming more complicated for consumers.

Uncertainty about the bill impacts for individual consumers is something of a stumbling block for CPP, RTP, and TOU.  Each has the potential to increase customer bills, especially those whose loads are “peakier” than average.  If one assumes no customer response to variable pricing, then roughly half of customers would be “instant winners,” and the other half would be “instant losers.”  While customer response to variable pricing can dramatically increase the number of winners, “losers” are unlikely to be eliminated entirely.
  Presumably, however, customers adversely affected by default variable pricing would have the ability to opt out or switch to a CRES provider offering a more favorable rate scheme.

2.
Staged Implementation

Without AMI, it is difficult to predict which customers would be winners or losers under variable pricing methods (not including PTR, which by definition has no losers). Absent AMI, a given customer’s load shape can only be surmised from the characteristics of the home and its occupants.  This creates a conundrum for EDUs and regulators contemplating alternative default pricing options.  It is difficult to convince customers about the benefits of variable pricing with great uncertainty about bill impacts.  

To help the customer make an affirmative decision on the “least cost” rate, the new rate option could be offered with a one year “hold harmless” provision accompanied with education on the actions the customer might undertake to enjoy additional savings.   Once a year’s worth of customer-specific data becomes available, the EDU could provide the customer with an assessment of his/her bill impacts under CPP, TOU, RTP, etc. reflecting actual load profile and differing assumptions about customer response to price signals.  

The Commission rules currently require electric utilities to have an approved tariff on file for any demand, load, or time differentiated rate programs offered to certain residential customers.
  When a customer qualifies under more than one rate schedule, utilities should inform the customer, upon the customer’s request, about the most appropriate rate schedule that would apply to the customer’s circumstances.
  This requirement should be made widely known to customers as part of implementation plans.    

California requires that utilities provide a bill comparison tool.
  Figure 1 shows the results for a sample, actual Pacific Gas & Electric customer.  Presumably, 50 percent or more of customers could be told that they should save under variable pricing, as long they maintain or improve their past electricity use patterns.  Presumably, CRES providers could provide the same type of information, provided they are given permission to access an individual customer’s data.
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Figure 1: Output from PG&E rate comparison tool for actual customer.

Compared to PTR, implementation of some type variable pricing as a default method is likely to require a multiple steps over a period of time.  Lawrence Berkeley National Laboratory (“LBNL”) advisors on the subject of implementing CPP and other types of variable pricing ask questions like:

· How do we transition customers from existing flat and tiered rates to a dynamic rate?

· How do we educate customers regarding both the opportunities and risks?

· Will technologies be available so customers can automate their response?

· What can we do to identify and mitigate potential adverse bill impacts before they create problems?

LBNL consultant Roger Levy lays out a step-by-step process designed to ease the transition to dynamic pricing, including customer education, shadow bills with transitional PTR, and bill protection mechanisms.
  These and other questions regarding deployment of dynamic pricing were explored in depth at a May 2011 meeting of the Mid-Atlantic Distributed Resources Initiative (“MADRI”) (where the PUCO is a member). 

California’s residential CPP programs include “bill protection.”  This allows customers to enroll in CPP for the first year and experience how it works and the results, but get a refund of any higher total annual bill amount at the end of the year.

Regardless of the strategy, customer communications are a key element of the transition.  Each of the avenues of customer contact should be examined as to its ability to support notifying customers of available rate options and educating them regarding the implications of choosing such options.  In PowerCentsDC, the following were used: letters, brochures, in-person group meetings, websites, email subscriptions of energy usage data and bill-to-date, door hangers following meter installation, and bill inserts.
 

In Arizona, over a third of residential customers are on voluntary opt-in time-of-use rates at Salt River Project and Arizona Public Service, the state’s two largest utilities.  Much of this success has been achieved by introducing new customers to pricing options when they call to establish service at a new premise.  During these calls, the utility representatives explain the pricing options available and help customers decide which option is most attractive.  Despite its substantial cost, the two Arizona utilities have found the approach to be cost-effective.  The specific circumstances in Ohio need to be examined.  In particular, only consumers with AMI meters could be offered variable pricing, requiring call center representatives to know, by address, whether an advanced meter has been activated.

3.
Pilots

Pilots or field tests of variable pricing methods may be a useful approach in certain circumstances.  Dynamic pricing applications have been widely studied through pilot programs operated in virtually every part of the country (Ohio included) and all over the world.  Based on a survey of two dozen pilot programs testing 109 dynamic pricing applications, The Brattle Group’s Ahmad Faruqui concludes that the results are broadly consistent and predictable.
  

So much is known about how customers respond to price signals that it is not necessary for every utility to run its own pilot to test customer price response before deciding how to proceed.  Yet there may be good reason to field test different kinds of delivery mechanisms, enabling technologies, bill protection mechanisms, and customer education/engagement strategies as a company goes forward with variable pricing.  This is particularly true if little or no experience with such methods exists.  Such experimentation is consistent with the “transition plan” approach for implementing dynamic rates recommended by LBNL.  

4.
Implementation Options for Dynamic and TOU Pricing 

a.
Metering and Communications

In general, AMI systems are capable of recording interval data hourly or more frequently.  This makes it possible to implement CPP, PTR, hourly pricing, or TOU pricing of various types.  This would include two-part dynamic prices.  For dynamic pricing – CPP, PTR, hourly – the utility also requires a system to send notifications to customers, generally via automated phone calls, emails, or text messages.  Utilities generally do not have such notification systems.  For hourly pricing, utilities also need to be able to retrieve market prices and post them on a website for viewing by program participants.

Enabling technologies enhance customer response to dynamic or TOU prices.  The AMI systems in use by Ohio’s utilities can generally be used to send control signals through AMI meters to devices for automated response.  However, doing so requires that the proper back-office software be in place, and that the firmware in the AMI meters be of the proper version.  Another option is using broadband or other communications, the approach used in PowerCentsDC and other pilots.  Doing so requires the proper back-office software and interfaces to these communications networks.  Additional investigation is needed to determine whether and how specific enabling technology can be supported by Ohio’s EDUs.

b.
Billing

Most electric utilities have two billing systems, one for a small number of large commercial and industrial customers, and another for the mass market of small commercial and residential customers.  The former typically supports less than 0.5 percent of a utility’s total customer base, with the latter supporting the remainder. The former typically support multiple pricing options, including different forms of dynamic or TOU pricing.  The latter typically do not.

Utilities wishing to implement dynamic or TOU pricing for mass market customers generally have two options.  The first is to upgrade, replace, or modify the current mass market billing system.  The second is to acquire a software application that can calculate the billing determinants for dynamic or TOU pricing customers, then pass those to the utility’s existing mass market billing system.  This second approach has been used in many dynamic or TOU pricing pilot programs, including the PowerCentsDC program.
 The second also is the approach being used in the first large-scale dynamic pricing program, SDG&E’s PTR program going into effect in summer 2012.
 In contrast, the first approach has been used for large scale residential TOU programs, including those at Toronto Hydro, Arizona Public Service, and Salt River Project.

The Commission should consider additional information about the specific capabilities of Ohio’s EDUs in order to determine which rate designs are compatible with their billing systems.

c.
Prepayment Service

The PUCO Entry refers to “pre-paid” options associated with variable rates.
  Prepayment is a policy option that could be enhanced by the deployment of AMI technology.  Prepayment may provide value to certain customers and harm others, irrespective of the PUCO’s policies toward dynamic or TOU pricing.  Although the availability of prepayment has no direct bearing on time varying pricing, a few comments are offered on this topic.  

Few U.S. jurisdictions offer prepayment service, though such service is common internationally.  As of 2009, approximately 10 million households received prepaid electric service in nearly 40 countries.
 Countries with high levels of prepaid electric service include South Africa, New Zealand, and the United Kingdom.

There are significant differences in the rate of disconnections in different jurisdictions.  For example, in the U.K., 2,800 customers were disconnected for non-payment in 2010,
 compared to 586,000 for California’s investor owned utilities in the same year.
  This is a disconnection rate of 0.004 percent in the U.K., versus 4.7 percent for California.  In addition, in California, the disconnection rate for low-income customers was higher, at 5.5 percent.  However, additional analysis is needed to understand the various factors at play and the role prepayment service has in the disparities between disconnection rates in different jurisdictions.
B.
Two-Part Dynamic Pricing

In two-part dynamic pricing, a portion of the usage is charged at non-time-varying prices, while the remainder is charged at time-varying prices.  The one example of such a pricing system of which the OCC is aware is in use by Georgia Power Company.  That Company provides a two-part real-time pricing program, an option available to customers with peak demands above 500 kW.  This option appears to be highly popular for customers in the specified class (with approximately 80 percent of eligible customers participating), and has been in place for approximately 20 years.

Importantly, marketing of Georgia Power Company’s two-part dynamic pricing program consists of in-person visits by account executives to the large commercial and industrial customers that are eligible for the tariff.  The account executives explain all of the program details and processes to potential participants and obtain signed contracts if the customer decides to participate.  The customers have a good understanding of the prices and program features.  No known implementations of two-part dynamic pricing have occurred with residential consumers, and the marketing features in Georgia Power Company’s tariff program are impractical for such customers.

C.
Specific Dynamic and TOU Pricing Forms
1.
Experiences with Pricing Forms

Over 100 experiments have tested a wide range of time-based pricing options: time-of-use, critical peak pricing/peak day pricing, peak time rebates, and hourly pricing.
  There are fewer, though significant, cases of such programs being made widely available to residential customers.  TOU pricing is widely available on an opt-in basis to residential consumers with AMI meters in Arizona, California, Georgia, Pennsylvania, and Texas.
  Residential TOU pricing is widely available on an opt-out basis in Australia (Victoria), Canada (Ontario), and Italy.  Critical peak pricing is widely available in California and France.
  Residential hourly pricing is widely available in Illinois.

Customers in pilot programs routinely express satisfaction with well designed dynamic or TOU pricing programs, such as in the PowerCentsDC program.
  In a recent national survey, 73 percent of Americans stated a willingness to participate in TOU programs.
  For opt-in programs, those at Arizona Public Service and Salt River Project (in Phoenix) illustrate likely saturation rates.  Both programs have been in place for over three decades and have achieved similar participation rates of approximately 35 percent each.

2.
Policy Implications for Stakeholder Groups

a.
Residential Customers

Above all, the impact of dynamic pricing on a residential customer will depend on that customer’s individual load profile.  It would also be affected by the ability and willingness of the customer to curtail or shift load during peak periods. For many customers, dynamic and TOU pricing provide an opportunity for significant savings both by reducing peak usage and by reducing consumption generally. 

Any residential customer will have an opportunity to reduce her/his bill under dynamic or TOU pricing by reducing usage during peak periods when prices are high (or when peak time rebates are available).  Responding to price signals requires some  awareness on the part of the customer of when prices are high and what opportunities they have to reduce usage.  It is important to recognize that a customer with a favorable load profile (i.e. less “peaky” than average) could benefit from dynamic or TOU pricing without responding to price signals at all.  Customer response to price signals can be enhanced through enabling technologies such as smart thermostats, in-home displays that can automate or simplify customer action.  

Implementation of dynamic or TOU prices can impact customers in two different ways.  The first is the distribution based on revenue neutral rate designs and the assumption of no response by customers.  Such designs are calculated so that a customer, on average, will pay the same bill on the dynamic or TOU price as on the otherwise applicable rate (in Ohio, the SSO).  As Figure 2 shows, such prices result in a distribution around an average savings of zero, with half of participating customers saving money and half paying higher bills – assuming participation is random across the population.  Figure 2 is a typical distribution, but the exact distribution would depend, of course, on the details of the dynamic or TOU pricing adopted.
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Figure 2: Distribution of savings and higher bills on switch to a dynamic or TOU pricing program with no load shifting; customers above the line are paying more.

A second level of impact occurs when customers shift or reduce load in response to variable prices, and the results can be quite dramatic.  Whereas 50 percent of customers save without any change in usage, over 90 percent may save in a well-designed program once changes in usage are taken into account.  Figure 3 shows the savings for customers on CPP and PTR rates in the PowerCentsDC program, where 91 percent of participants saved after shifting load.
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Figure3: Distribution of CPP and CPR (PTR) participant bill savings on smart prices as a result of peak load reduction. Each dot represents an individual participant’s net loss or savings. Those above the line paid less.  The X axis is the customer number, from 1 to about 650.

Variable pricing is likely to accelerate customer interest in new technologies such a smart appliances, behind-the-meter generation such as solar photovoltaics (“PV”), and PEVs.  Each of these technologies is equipped to take advantage of TOU and dynamic pricing options. 

Of course there is a variety of variable pricing methods.  Each will affect residential customers in different ways, and each offers advantages and disadvantages:

Time-of-use (TOU) pricing involves charging customers variable rates according to a pre-arranged schedule, usually involving two or more tiered rates by time of day (some utilities offer seasonal differentials).  TOU rates are not considered “dynamic” in that they do not have the ability to change as grid conditions might warrant.  However, TOU rates can be overlaid upon a truly dynamic rate structure such as critical peak pricing. TOU offer the advantage of certainty to the customer, but is disadvantaged by its inability to respond to real-time grid conditions.

Real-time pricing (RTP) or hourly pricing (HP) involves a continuously variable rate that reflects the cost of power in wholesale electricity markets at any given time, arguably the “truest” form of dynamic pricing. The volatile nature of RTP tends to limit its acceptance to residential and small commercial customers.  For customers who are willing to accept this volatility risk, however, RTP may offer the greatest value over a long-term period, since suppliers need not charge a hedge premium to cover the cost of providing stable rates.  RTP may be advantageous for certain niche applications such as solar PV generation and electric vehicle charging.

Critical peak pricing (CPP) is a tiered rate design driven by real-time grid conditions and costs. When the grid is stressed and wholesale prices are high, a “peak period” event is declared which causes the customer’s rate to increase sharply, perhaps five-fold.  Peak events are typically limited to 60-100 hours per year and a prearranged time period, e.g., 2:00 – 6:00 pm.  In exchange for these very high peak period rates, customers are typically given a reduced rate for all other hours of the year as an offset.  Thus, a customer with an average load profile who does not respond to CPP prices may see no change in his/her annual cost of electricity, while a customer who responds to peak prices should pay less.  A disadvantage if CPP is that it does not induce customer response outside of peak events (i.e., approximately 8700 hours per year).  Some providers have addressed this concern by overlaying a TOU rate on top of a CPP rate.

Peak time rebate (PTR) or Critical peak rebate (CPR) involves no change in rates but rather uses a promised rebate to incent customer response during the “peak period.”  Customers remain on their exiting rate (either flat or TOU) and respond only if they choose to seek a rebate.  Unlike CPP and RTP, the customer has no risk of a higher bill.  However, customer savings is generally less that with CPP, as is customer response to peak events.  Awarding rebates requires calculation of an individual “customer baseline” which can be problematic in some cases.  Also, a retailer must find a source of funds for the rebates, which may require availability of compensation from electricity markets.  Lacking a true price signal, PTR’s impact on customer response is minimal.  On the other hand, PTR has the advantage of being “all carrot and no stick” which makes it initially appealing to consumers.  PTR is sometimes suggested as a transitional step to a more potent pricing method such as CPP.

Two-part dynamic pricing is a variation on the above pricing methods whereby a customer purchases capacity in advance to serve as a hedging or insurance component as suggested in the PUCO Entry at (6)(b).  A customer on PTR, CPP or RTP would choose how much capacity to reserve in advance for serving its load, thereby setting a baseline against which customer response is measured. For PTR this approach avoids the baseline calculation problem since the customer has already purchased its own baseline.  When combined with a dynamic price (such as CPP or RTP), this capacity subscription would form a two-part dynamic rate with the baseline portion fully hedged. Two-part dynamic pricing may have intuitive appeal to rate design experts, but the willingness of consumers to subscribe to fixed capacity in advance is unknown.

The prospect of TOU and dynamic pricing implementation has raised a number of concerns for residential customers.
  Of particular concern is the possibility that pricing implementation would be mandatory rather than providing residential customers options by means of voluntary programs.  Other concerns include the impact of dynamic pricing on low-income consumers and other vulnerable customer groups, privacy and cyber-security issues, and consumer education.

b.
Low-Income Customers  

Low-income customers and other vulnerable customer groups may require particular attention in the design of variable rates for residential customers.  Customer groups with special needs include senior citizens and the disabled.  The Commission should be careful to consider sub-groups of customers that may be particularly vulnerable 

under dynamic pricing (e.g. less able to respond to price signals than the residential population at large).
  There is evidence that low-income customers and seniors, for example, respond to price signals in largely the same way as residential customers generally.  Program design options can be used to make dynamic pricing more accessible to special populations of customers.

In the District of Columbia, the PowerCentsDC pilot included a large sub-sample of low-income customers among participants.  Low-income participants reduced peak loads by 11 percent, only slightly less than the 13-percent response for all participants in the peak-time rebate program.
  The DC pilot results were typical, according to a survey of pilot results by the Institute for Electric Efficiency,
 with some pilots programs producing greater responses than DC’s and others lower.

Some research shows that low-income customers generally tend to have more favorable load profiles than residential customers generally.
  Higher income customers with larger homes tend to consume more electricity, particularly during system peak conditions when air conditioning loads are dominant (see Figure 4).  Low-income customers, in comparison, tend to have less “peaky” load shapes.  Thus, a low-income customer is more likely than the average customer to benefit from dynamic pricing, even before responding to price signals.  Figure 5 shows this for CPP and Figure 6 for PTR.  Arguably, AMI and dynamic pricing provide an opportunity to overcome an implicit subsidy of larger, higher income homes by lower income customers under traditional flat rates.  The extent to which this is true for Ohio’s utilities requires further examination.
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Figure 4: Distribution of air conditioning type by income level for Southern California Edison customers.
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Figure 5: Distribution of low income and general residential customers on a revenue neutral CPP price, before load shifting. Those above the line paid more.
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Figure 6: Distribution of low income customers on a revenue neutral PTR price, before and after load shifting. Those above the line paid more.

To the extent that low-income customers and other vulnerable customer groups have limited ability to respond to price signals, program designs may need to be altered.  For instance, low-income customers could be offered PTR instead of other pricing options since there is no down-side risk to the customer under this option.

A carefully designed TOU program may be a cost effective way to help reduce electric costs specifically associated with the Percentage of Income Payment Plan Plus  (“PIPP”) program.  Currently, low-income customers are eligible to pay a percentage of their monthly household income as an electric payment rather than the actual cost of electric service.  The difference between the actual cost of electricity and the PIPP payment accrues as a debt to the customer and the utilities are made whole through a Universal Service Fund (“USF”)
 rider paid by all customers on their electric bills.  To the extent that the actual cost of electricity can be reduced through a TOU rate design layered with a PTR, individual PIPP customers would benefit by accruing fewer arrearages while all customers would benefit from reductions in the USF.
  An effective bill design could enhance the effectiveness of the TOU/PTR combination by helping low income customers reduce usage. 
  Also, under circumstances where the PIPP customer load is bid out as a separate tranche in an EDU’s SSO auction, the bid could reflect a TOU/PTR pricing to obtain a lower price response from bidders.

c.
Clean Energy

The environmental implications of dynamic and TOU pricing depend on many factors.  Curtailing peak usually has positive environmental effects because it slightly reduces overall consumption.  In contrast, shifting peak loads could have positive or negative impacts on power plant emissions, depending on a utility’s or region’s generation mix, particularly regarding the type of fuel that is “on the margin” at any given time.  Even if variable pricing results in reduced power consumption, it could adversely affect emissions by altering power plant operations and investment decisions. System-specific factors make it impossible to generalize about how customer response to dynamic or TOU pricing will increase or decrease the environmental footprint of electricity usage.

Yet there are numerous reasons why variable pricing could produce environmental benefits.  The advent of “smarter” metering technologies and pricing methods are undoubtedly helping to empower consumers to make choices about their use of electricity in ways that are likely to produce environmental benefits.  A recent global study of around 100 pilot programs found that increased energy usage feedback results in an average total consumption reduction of 5.1 to 8.7 percent (see Figure 7).  Many consumers are becoming more attuned to the relationship between their decisions about electricity use and what shows up on their monthly utility bill.  Increased customer awareness of ways to reduce energy bills, coupled with enabling technologies such as smart thermostats that can “talk” to smart meters, reduce electricity’s environmental impact.
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Figure 7: Total consumption reduction in response to more detailed energy consumption information.

In the long run, dynamic variable pricing should be expected to spur emerging technologies such as distributed generation (DG) and plug-in electric vehicles (PEVs).  Solar photovoltaic generation, whose maximum output often has high coincidence with utility system peaks, has obvious advantages in a rate design regime that reflects real-time grid conditions.  Likewise, PEVs should get a boost once vehicle charging can be accomplished at low off-peak rates – something that is beginning to occur today.  

While generation from solar and other renewable will generally displace polluting fossil-fired generation, the environmental impacts of PEVs are more complicated.  PEV charging could increase the need for fossil generation, or it could provide an economic opportunity for surplus wind power generation, particularly at night.  To the extent that PEV charging might result in increased emissions from power plants, they would be offset by reduced automotive emissions.  At a macro level, the Pacific Northwest National Laboratory has estimated substantial energy and CO2 benefits from AMI deployment, in conjunction with renewables and other elements of the Smart Grid (Figure 8).  Once again, the actual environmental impacts will be situation-specific and are difficult to generalize.
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Figure 8: Energy savings and carbon emission reductions from the Smart Grid.

d.
Economic Development

The prospect of dynamic and TOU rates will have implications for Ohio’s economy.  Among industries that are likely to benefit from variable pricing are demand-side energy services, IT sales (like smart thermostats and in-home displays), appliance sales, PEV sales, and solar energy development.  Competition in the retail electricity sector is likely to be enhanced as CRES providers are given new opportunities to distinguish their products. 

To the extent that customers reduce or modify their electricity use patterns, there could be impacts on energy production both inside and outside Ohio.  Reduced energy imports would be a positive benefit for the state.

All of the above are difficult to predict without further study and more specifics about the nature of any rate design changes.

D.
Field Tests

There have been over 100 experiments with a full variety of dynamic and TOU pricing options, many of which included enabling technologies.
  Similarly, there have been over 100 experiments with energy information feedback (multiple types).
 Nevertheless, there are two reasons that the PUCO may wish to support additional field tests.  The first would be if there is a fundamentally different pricing, information, or technology option that would be placed into service by one or more Ohio EDUs.  The second is to use field tests as a means of gaining broader acceptance among consumers, utilities, and stakeholders for more extensive availability of a particular dynamic or TOU pricing option, information option, or enabling technology.

E.
Barriers to Pricing by Competitive Retailers

CRES providers have no legal barriers to offering dynamic pricing or TOU.  However, they face three important obstacles.

1.
Metering


The advanced metering must be in place at the customer’s premises before dynamic pricing or TOU rates can be offered to customers.  A closely associated barrier is the implementation of smart metering on a scale that is sufficient to make investments and efforts (e.g. marketing) worthwhile for CRES providers.  

2.
Billing Systems

CRES providers must also have billing systems – or access to EDU billing systems – that support dynamic or TOU pricing.  Most electric utilities have two billing systems, one for a small number of large commercial and industrial customers, and another for the mass market of small commercial and residential customers.  The former typically supports multiple pricing options, including different forms of dynamic or TOU pricing.  The latter “mass” system typically does not.

3.
Customer Education    

CRES providers may only be able to offer dynamic or TOU pricing options to customers after significant educational efforts, both general regarding advanced pricing options and specific to the CRES provider’s business and offerings.  Much of the general educational effort and engagement would take place through EDU systems.  For example, the EDUs send out the bills and bill inserts.  A common education approach is CRES use of a consumer engagement website.  While not a major expense, the cost is not insignificant.  Utilities that have achieved excellent results with customer education and engagement have used a variety of channels and have provided information in clear and simple language.  Good programs have included letters, brochures, bill inserts, online data, email and text notifications, and in-person meetings.
  A key strategy in good programs is to utilize only those channels that can be delivered cost-effectively in scale.  Consumer engagement is discussed further elsewhere in these Comments.

Customers must also be convinced by the specific CRES provider to switch to a dynamic or TOU price plan (marketing).  The most effective solution to this barrier is likely to be a good price comparison tool, which is also discussed elsewhere in these Comments.

4.
Experience with Barriers


Competitive retailers are offering dynamic or TOU prices in other states.  In Texas, Reliant and TXU Energy offer TOU prices and have found no insurmountable barriers.  Figure 9 shows a weekly email sent by Reliant to its TOU customers.  Direct Energy offers a “Free Power Day” plan in Pennsylvania that allows customers to select either Sunday or Monday for free electricity.
  But barriers have apparently kept participation rates in available plans low.  Accurate figures are difficult to obtain because retailers in competitive markets are not normally required to disclose their participation levels.
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Figure 9: Weekly email report sent to Reliant TOU customers.

F.
Customer Education and Engagement Strategies

Utilities that have achieved excellent results with customer education and engagement have used a variety of channels and have provided information in clear and simple language.  One example was the PowerCentsDC program in Washington DC that  included letters, brochures, bill inserts, online data, email and text notifications, and in-person meetings.
  A key strategy in that program was to utilize only those channels that could be delivered cost-effectively in scale.

Toronto Hydro also mounted a successful educational effort for its customers.  Toronto Hydro developed a transition strategy to teach customers first about smart meters, then their usage data, and then how their bills would change under opt-out TOU 

prices.  Toronto Hydro preceded its smart meter installations with customer letters, then explained the meters in person – by means of installer contact with the customer – or left a door hanger.  The utility set up a website such that after the meters were installed, customers could log in and see their energy information.  That information included bill comparisons to show the estimated effect on bills after the switch to TOU prices, which was scheduled for several months after the meters were installed.  

In engaging customers during and after its smart meter installations, San Diego Gas & Electric took what it calls a “customer-centric view,” including the following elements:

· Improve communications from customer feedback.

· Have subject experts available to answer questions and educate customers.

· Use every touch point to build trust with customers.

· Address every complaint at the highest level of program management .

· Coordinate smart meter communications with other utility initiatives, such as energy efficiency, demand response, and low income programs.

All three of these utilities received industry awards for having successful consumer engagement strategies.

The “Green Button” initiative, mentioned in the workshop hosted by the PUCO, can be important to engaging customers.  The term is used for a subset of an industry standard called the Energy Service Provider Interface, which was approved by the North American Energy Standards Board in 2011.
  All three major California utilities (Pacific Gas & Electric, San Diego Gas & Electric and Southern California Edison) went live with Green Button on their websites in January 2012, and 22 utilities in 21 states have committed to going live in April 2012.

A customer using Green Button logs into the utility’s website, clicks on the Green Button, and can download up to 13 months of detailed electricity usage data.  Generally the information provides 15-minute or hourly interval data, but systems work for monthly data as well.  Consumers control their own data and who else may access that data, thus alleviating many privacy concerns.

By itself, the data provided to the Green Button customer has virtually no use.  But application developers are expected to step forward and provide interesting uses for the customer data.  With such applications, consumers should be able to perform some or all of the following:

· Receive an immediate comparison of how optional time-of-use rate plans will affect their bills.

· See a breakdown of their energy usage by appliance.

· Calculate their potential savings and payback for installing insulation.

· Join an energy game to rack up savings points (SDG&E conducted a “Biggest Energy Saver” program, and the application is being made available by the developer for any customer whose utility has Green Button.).

· Calculate the costs and return on investment for installing photovoltaic panels.

Several other utilities are reportedly considering whether to add Green Button to their websites.  American Electric Power recently announced that it will participate in the Green Button initiative.

G.
Standardized Comparisons
Little standardization of price comparison tools has taken place in the U.S. or internationally.  Many of the tools have problems, although tools based on actual customer consumption data have fewer problems.  Some examples of price comparison tools are discussed below.

One common area of comparisons is in competitive retail markets.  Figure 10 shows a price comparison tool provided for Texas consumers by the State of Texas.  The tool illustrates the complexity of providing such a tool, for example, by seeing how the numerous tabs across the top indicate various options above and beyond the options already shown explicitly.  The example also reveals how such a tool can be flexibly utilized.  The top-listed offer in the sample below – as designated by the price for electricity for a user of 1,000 kWh - is a specially designed rate that has a steep discount for usage between 800 and 1200 kWh, but much higher prices at other times (see Figure 11).
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Figure 10: Texas retail competition comparison site.
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Figure 11: Price details for apparent “low-cost” provider on Texas choice site.

Another example, which provides better results, is provided by a program in the United Kingdom (see Figure 12).  The tool asks for the existing tariff and average monthly bill for the customer.  This makes the results much more precise.  However, most customers probably do not know their existing tariff – there are over 4,000 in effect for residential consumers in the UK to choose from – and most probably do not have good knowledge of their average monthly bill.
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Figure 12: Price comparison tool available to UK electricity shoppers.

The best price comparison tools are those that use actual customer-specific data.  In California, the utilities are required to provide such tools.  At Pacific Gas and Electric, price comparisons are available once a customer has nine months of interval data.  Figure 13 shows the results for a real Pacific Gas & Electric customer.  To perform this comparison, the customer logs in and clicks on the “My Rates” tab to see the results. 
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Figure 13: Output from PG&E rate comparison tool for actual customer. 

V.
Conclusion


The Office of the Ohio Consumers’ Counsel submits these Comments in an effort to be engaged in the process of discussing pricing options for residential and other electric utility customers.  An exchange of views on such options is important to clear up misconceptions and examine the perspectives of stakeholders in Ohio’s regulatory framework.   
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