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Introduction

The electric utility industry is currently undergoing substantial evolution. Recent 

technological advancements, as well as changing customer demands, are expanding the number 

and type of electric utility grid services and product offerings to end-use customers. Furthermore,

these forces, as well as societal and economic shifts, are presenting regulated electric utilities 

with new market development opportunities (Cross-Call et al., 2018). Even the definition of the 

regulated electric utility’s “customer” is evolving by expanding beyond the traditional end-user 

of electricity to include third-party businesses engaging with the utility in order to more 

successfully sell their own services and products.

Evolution in this context refers to new or different ways in which customers receive 

utility services and products or utilities pursue broader market opportunities, which themselves 

may result in new or improved service or product offerings. These developments, however, are 

not affecting all utilities uniformly. Nor do all stakeholders and policymakers support them 

unequivocally. The wide range of views illustrates the profound implications for critical issues 

related to competition and innovation.  

Major Evolutionary Developments

This policy note highlights four recent evolutionary developments in grid services, 

products, and market opportunities based on an analysis of a representative database of more 

than 50 recent regulatory filings by electric utilities as well as major legislation pertaining to 

electric utilities.  Data collection occurred over a six-month period (June to November 2017) and

focused on reviewing activities promulgated by or affecting regulated investor-owned electric 

utilities1, including public filings in state utility regulatory proceedings, legislative statutes, and 

1 In some cases, municipal and cooperative utilities have made evolutions similar to their regulated investor-owned
utility (IOU) counterparts.  However, this report is focused on recent efforts by IOUs. 



utility reports, websites, and presentations to better understand the specifics of the changes being 

proposed or instituted.  We surveyed materials from 28 states and Washington, D.C., with the 

highest frequency of items from New York and California (see Figure 1).

Figure 1. State-by-state coverage of regulatory filings and legislation surveyed in analysis

This assessment is limited to activities that occurred within the last two to three years, with an 

emphasis on those that were initiated or culminated in 2017.  Therefore, our findings should be 

considered a snapshot of how the regulated electric utility industry is evolving in terms of 

services, products, and market opportunities. We focus on the following four developments:

 Default time-of-use (TOU) pricing for residential customers
 Distributed generation compensation reforms
 Procurement approaches for non-wires alternatives 
 Utility investment in electric vehicle charging infrastructure

Default Time-of-Use Pricing for Residential Customers

Reforms in retail pricing are changing the ways in which residential customers pay for 

grid services and products (see Table 1).  A handful of states (e.g., California and Massachusetts) 



committed to moving all of their residential customers onto default TOU rates in the coming 

years, while a few other states will consider transitioning in this direction in current or future 

regulatory proceedings (e.g., Colorado and New York).  At the same time, a number of states and

utilities are pursuing innovative pricing pilots (e.g., all IOUs in California and Xcel in Colorado 

and Minnesota) to better understand customer acceptance, retention, and response with regard to 

default rates.  

Table 1.  Sample of residential TOU pricing trends

State Docket/Legislation Description
AR 16-052-U Residential and general service TOU & demand charge rates 

(OG&E)
CA R.12-06-013 Residential default TOU rates and supporting pilots (all IOUs)
CO 17M-0204E Residential voluntary/default TOU & demand charge rates (all IOUs)
HI 2014-0192 Residential TOU rate pilots (all IOUs)
MA 14-04-C Residential default TOU rates for distribution costs only (all IOUs)
MD PC-44 Residential TOU rate pilots (all IOUs)
MN E002/M-17-775 Residential TOU rate pilot (Xcel Energy)
NY 14-M-0101 Residential and small commercial voluntary/default TOU rates (all 

IOUs)
OH 17-1234-EL-ATA Residential TOU rate (Ohio Power Company)

The trend toward residential TOU rates, especially as the default, is driven forward by 

perceived efficiency benefits.  The business case for advanced metering infrastructure (AMI) 

frequently included the substantial benefits from greater penetration of residential time-varying 

rates, including TOU (NETL, 2008).  With over half of the existing advanced meters on U.S. 

households installed between 2012 and 2016 (Institute for Electric Innovation, 2017), regulators 

and policymakers are now encouraging utilities to capture these benefits for their ratepayers.  

Moving customers to TOU creates opportunities for greater economic efficiency by exposing 

customers to prices that better reflect the marginal cost of electricity.  In turn, this should drive 

investment in enabling technologies that not only allow customers to more easily adapt to the 



TOU rate thereby better managing their overall bills but also to more readily participate in other 

programs that allow grid services to be sold to the utility (MADPU, 2014). 

A number of stakeholder groups have raised several concerns about TOU rate reforms.   

Consumer advocates contend that TOU rates could be considered to have a regressive impact on 

low-income customers who generally use less electricity than the average customer and find it 

more difficult to make behavioral changes or invest in control or other technologies to reduce 

consumption during the more expensive on-peak period (Cappers et al., 2016).  They also raise 

concerns that TOU rates could increase average bills and bill volatility (Alexander, 2010). 

Consumer awareness about total monthly usage, peak demands, and period usage, for example, 

is likely very limited, which may further create challenges for transitioning customers to TOU 

rates (Faruqui et al., 2010).

Distributed Generation Compensation Reforms

Numerous states and utilities have recently made changes to the method for 

compensating distributed generation (DG) resources for exported electricity (see Table 2).  The 

dominant form of compensation for DG in the U.S. has historically been net-energy metering 

(NEM), which essentially allows DG customers to generate credits for exported electricity and 

bank them for future use (typically subject to annual reconciliation) all valued at the customer’s 

full retail rate. According to the database developed for this analysis, at least 11 states had 

approved some form of compensation for exported DG output as either a reform to NEM or as a 

successor tariff.  Another handful of states (e.g., Arkansas, Louisiana, and Texas) had pending 

decisions on DG compensation reforms and even more states were assessing the costs and 

benefits of DG to inform potential reforms.  DG compensation reforms have largely focused on 

altering the energy (¢ per kWh) rate paid by the utility for exported customer DG output-based 



on either an avoided-cost rate (e.g., Arizona), wholesale energy rate (e.g., Indiana), or some 

administratively-determined percentage of the retail energy rate (e.g., Nevada and Utah). DG 

compensation reforms may also be subsumed as part of broader retail rate modifications, such as 

increased fixed customer charges or three-part residential rate design (i.e., imposing a demand 

charge), but limit our discussion herein to rate policies specific to compensating the exported 

electricity of DG systems. 

Table 2. Sample of reforms to DG compensation

State Docket/Legislation Description
AZ E-01345A-16-0036 Net billing with exported generation priced at an avoided-cost 

energy rate
CA 15-04-012 TOU rate (successor tariff for customers after NEM cap reached)
HI 2014-0192 Net billing with exported generation priced at avoided-cost energy 

rate (“grid-supply” option) or no compensation for exported 
generation (“self-supply” option)

IN S.B. 309 Buy-all/sell-all with exported generation paid wholesale energy 
rate2

ME 2016-00222 Buy-all/sell-all with exported generation paid wholesale energy rate
MS 2011-AD-2 Net billing with exported generation priced at an avoided-cost 

energy rate
NH DE16-576 Net metering with credits at 100% energy and transmission charges

and 25% distribution charges
NV 17-07026 Net metering at decreasing credit rates (floor is 75% of retail rate)
NY 15E-0751 Net metering with exported energy credit based on a stack of 

values for different grid and other services provided
UT 14-035-114 Net metering with export credit at 90% energy rate (Rocky 

Mountain Power)
VA PUR-2017-00099 Buy-all/sell-all (small agricultural only)

DG compensation reforms are primarily driven forward by the objectives of fairly and 

equitably incentivizing technology adoption without driving significant cross-subsidization and, 

to a lesser extent, interests in reflecting DG-specific value streams.  As a related motivation, 

regulators and consumer advocates note potential cost shifting from participating customers (i.e.,

2 Unlike net metering or net billing, "buy-all/sell-all" programs do not credit customers at the full retail rate for 
energy consumed on-site (i.e., behind-the-meter).  



DG owners) to non-participating customers, which can be mitigated or resolved entirely with DG

compensation reforms (Barbose, 2017; CPUC, 2013).  Many utilities view the dramatic growth 

in distributed solar photovoltaic (PV) installations in some states (e.g., Nevada, California, and 

Arizona) as evidence that incentive policies, such as conventional NEM, are no longer warranted

(EEI, 2016).

In addition, some utilities are reaching pre-specified caps on the amount of DG capacity 

enrolled in NEM, thereby forcing policymakers to determine successor tariffs (NCCETC, 2017). 

DG providers are also supporting the determination of resource locational value (e.g., the 

avoided marginal cost of capacity) and using this feeder-level information as the basis for new 

compensation schemes (Gahl et al., 2018). 

Solar advocates and providers are concerned about the inconsistent application of DG 

compensation methodologies across utilities and states, and the frequency of changes to 

compensation levels that may create uncertainty for customer investment decisions and hinder 

the development of a robust DG market (SEIA, 2017).  Also, implicit competition among DG 

and other DERs may reduce the current and future value of particular resources and may depend 

on the nature of their integration and interactive effects.  For example, distributed solar PV may 

be less coincident with utility system peak periods at increasing deployment levels and DG 

compensation may decline under TOU rates (Darghouth et al., 2016).  

Furthermore, certain NEM compensation reforms (e.g., net billing) may increase bills for 

DG customers relative to conventional net metering though the magnitude depends on 

differences between retail and compensation rates, DG system size, and customer load profiles 

(Cox et al., 2015).  Net billing, which compensates exported generation at a wholesale or 

avoided cost energy rate and DG customers purchase power at the full retail rate, may be 



preferred by energy storage owners because of the ability to arbitrage, which may not ultimately 

address concerns about utility shareholder or customer impacts (Zinaman et al., 2017).  

Procurement Approaches for Non-wires Alternatives 

Utility system planning activities evolved in recent years to take into account more 

locational granularity with a focus at the distribution feeder level.  A number of states 

implementing distribution planning are likewise expanding the types of resources under 

consideration, to include non-wires alternatives (NWAs), namely demand-side resources (e.g., 

New York and California) as well as distribution infrastructure investments that can provide 

locational and temporal services necessary to support the grid (Coddington et al., 2017).   

Various factors drive the development and implementation of NWAs. Regulators 

historically supported utilities offering innovative pricing and programs that promote load 

management, load conservation, and DER adoption that benefit ratepayers.  Likewise, new NWA

program and procurement opportunities not only leverage existing customer relationships and 

technology investments but more frequently attract third-party companies who can aggregate 

large numbers of resources, thereby promoting innovation and market development.  NWAs can 

also provide solutions to T&D upgrade needs at lower cost and with more environmental and 

customer benefits (Neme and Grevatt, 2015).  This creates a structure for more meaningful 

technological competition for meeting distribution-system infrastructure requirements to 

maintain reliability and resiliency.

The lack of movement towards greater reliance on NWAs primarily relates to utility 

financial incentives under rate-of-return regulatory models.  The pursuit of NWA programs and 

procurement opportunities runs counter to a utility’s preference for capital investment (Averch 

and Johnson, 1962), which is why regulators have either ordered utilities to do so or provided 



them with a financial incentive for successful implementation (CPUC, 2016b).  New York has 

addressed concerns about NWA risks of cost overruns with policies that share costs (and cost 

savings) between utilities and customers (NYPSC 2015; NYPSC, 2016). 

Estimating the locational value of DERs using available data and feeder-level modeling is

complicated and uncertain (e.g., see Denholm et al., 2014) that, in turn, hinders the ability of 

regulators and utilities to compare NWAs with traditional distribution system investments.  

Reference network models mimicking the utility’s distribution network planning may provide 

regulators with forward-looking information and benchmarks for prudent utility investment costs

(Cossent and Gomez, 2013; Jenkins and Perez-Arriaga, 2017).  In the near term, utilities’ general

lack of experience with NWAs and lack of demonstrated equivalence between NWAs and utility 

distribution and transmission investments may limit their adoption (Stanton, 2015).

Utility Investment in Electric Vehicle Charging Infrastructure

Several states anticipate widespread adoption of electric vehicles and are supporting the 

transition through a series of policy and market reforms, some of which include a role for 

regulated electric utilities. The most direct way for electric utilities to promote and expand the 

EV market is to make investments in a robust charging station infrastructure.  Utilities in several 

states have made or proposed investments in EV infrastructure, either directly via ownership of 

public charging stations or indirectly via “make-ready” infrastructure to accommodate non-utility

EV charging stations.

Table 3.  Sample of utility investments in EV infrastructure

State Docket/Legislation Description
AZ E-01345A-17-0134 EV charging stations 
CA A.14-04-014, A-15-02-009 EV charging stations (PG&E, SDG&E)
DC FC1143 Rebates for EV charging equipment and investment in EV 

supply infrastructure (PEPCO)
FL 20170183 EV charging stations and battery storage sites (Duke Energy 



State Docket/Legislation Description
Florida)

KS 16-KCPE-160-MIS EV charging stations (KCP&L)
MI U017990 EV charging stations (Consumers Energy)
MO ET-2016-0246, ER-2016-

0285
EV charging stations (Ameren, KCP&L)

Some stakeholders, including many utilities, see a strong role for the monopoly franchise.

Where private entities have failed to sufficiently invest in enabling EV infrastructure or supply 

chains, electric utilities may be uniquely positioned to facilitate EVA market development 

(CPUC, 2014; NYPSC, 2015). Utility investment and ownership of assets through demonstration

partnerships with third-party EV charging companies can likewise accelerate the development of 

sustainable EV business models (NYPSC, 2015).

Utility investment in EV “make-ready” infrastructure may create new revenue and profit 

generating opportunities for electric utilities that mitigate some or all of the potential financial 

impacts of declining load (Satchwell et al., 2015).  To some degree, the regulated electric utility's

ability to procure a lower cost capital may further provide electric utilities with a competitive 

advantage over third-party EV charging station providers (Blansfield et al., 2017). 

Some regulators and stakeholders are concerned that utility ownership of EV charging 

infrastructure may undermine market development.  Unrestricted, utilities may make investments

in areas where private parties are already competing for business.  Although this may increase 

competition in narrowly defined EV charging markets, it likely avoids addressing larger and 

more structural market deficiencies, such as underserved locations, where the utility role would 

be seemingly more appropriate (CPUC, 2016a). 

Views about the appropriateness of ratepayer support for utility investments to promote 

and expand various EV market opportunities vary. Utility investments in EV charging 



infrastructure may not meet the legal standard for what qualifies as “electric plant” (MOPSC, 

2017) under statutory definitions and regulatory criteria. Ratepayer risk is a relevant concern 

because EV charging technology is evolving rapidly. Utility investment in one type of charging 

technology may create a greater likelihood of stranded assets and may pursue options where 

benefits are overly speculative (CPUC, 2016a). Some contend that electric utilities may not be 

the right entity to support EV market growth.  It may be problematic to assume that utilities can 

successfully expand into new markets, given their limited experience with innovation vis-à-vis 

competitive private enterprise (NYPSC, 2015). 

Implications for Policymakers and Regulators

Each of these developments is affected by tailwinds and headwinds that suggest some 

common policy issues and stakeholder concerns.  Concerns about utility financial viability and 

business models in a perceived future of lower load growth and increasing DG deployment drive 

interest in DER compensation reform and market opportunities for new capital investment or 

revenue streams for utilities.  In addition, customer fairness and equity concerns remain a top 

priority for regulators, especially as they consider retail rate and DER compensation reforms. 

Policymakers, regulators, and utilities are also increasingly attuned to low- and moderate-income

customers and ensuring fair and equal access and opportunity for them to take advantage of new 

technologies, pricing, and programs.  Finally, there are differing perspectives on the appropriate 

roles for utilities in developing nascent technologies and markets beyond traditional grid services

and products.

Our assessment of these recent developments suggests that regulators and policymakers 

should formulate clear and consistent policies around two areas. One area concerns the role of 

competition for retail services and products. Reforms that drive increases in NWAs and DG pit 



utility investments against customer investments and may erode the exclusivity of the utility 

franchise.  In contrast, reforms to DG compensation that reduce the financial return on a 

customer’s investment or that place EV infrastructure under the monopoly, may maintain or 

strengthen the firmness of the utility’s franchise. Another area concerns opportunities to drive 

innovation within and outside the regulated electric industry. Utilities are innovating by 

developing novel NWAs to support the adoption of DERs and charging infrastructure to support 

expanded EV ownership.

Acknowledgments

The work described in this study was funded by the U.S. Department of Energy (US DOE) 

Office of Policy under Lawrence Berkeley National Laboratory (LBNL) Contract No. DE-AC02-

05CH11231. We would like to thank Kate Marks, Kirsten Verclas, and Thom Pearce (US DOE) 

for their support of this project.

References

Alexander, B. R. (2010) Dynamic Pricing?  Not so Fast!  A Residential Consumer Perspective. 
The Electricity Journal. 23(6): 39-49. doi:/10.1016/j.tej.2010.05.014

Averch, H. and Johnson, L. (1962) The Behavior of the Firm Under Regulatory Constraint. The 
American Economic Review. 52(5): 1052-1069. 

Barbose, G. (2017) Putting the Potential Rate Impacts of Distributed Solar into Context. 
Lawrence Berkeley National Laboratory. January. LBNL-1007060. 

Barbose, G., Dargouth, N., Millstein, D., LaCommare, K. H., DiSanti, N. and Widiss, R. (2017) 
Tracking the Sun 10: The Installed Price of Residential and Non-Residential Photovoltaic 
Systems in the United States. Lawrence Berkeley National Laboratory, Berkeley, CA. September.

Blansfield, J., Wood, L., Katofsky, R., Stafford, B., Waggoner, D. and National Association of 
State Utility Consumer Advocates (2017) Value-Added Electricity Services: New Roles for 
Utilities and Third-Party Providers. Future Electric Utility Regulation Series. Lawrence Berkeley
National Laboratory, Berkeley, CA. October 

California Public Utilities Commission [CPUC] (2013). California Net Energy Metering 
Ratepayer Impacts Evaluation. California Public Utilities Commission. October 2013.



CPUC (2014) Application of San Diego Gas & Electric Company (U902E) for Approval of its 
Electric Vehicle-Grid Integration Pilot Program - Phase 1 Decision Establishing Policy to 
Expand the Utilities' Role in Development of Electric Vehicle Infrastructure., California Public 
Utilities Commission, Application 14-04-014; Rulemaking 13-11-007; Decision 14-12-079, 
Issued December 22.

CPUC (2016a)  In the Matter of the Application of Southern California Edison Company 
(U338E) for Approval of its Charge Ready and Market Education Programs: Decision Regarding
Southern California Edison Company's Application for Charge Ready and Market Education 
Programs, California Public Utilities Commission, Application 14-10-014, Decision 16-01-023, 
Issued January 25.

CPUC (2016b). Order Instituting Rulemaking to Create a Consistent Regulatory Framework for 
the Guidance, Planning and Evaluation of Integrated Distributed Energy Resources; Proposed 
Decision Addressing Competitive Solicitation Framework and Utility Regulatory Incentive Pilot.
Rulemaking 14-10-003, Issued November 10. 

Cappers, P., Spurlock, C. A., Todd, A. and Ling, J. (2016) Experiences of Vulnerable Residential 
Customer Subpopulations with Critical Peak Pricing. Lawrence Berkeley National Laboratory, 
Berkeley, CA. September 2016. LBNL-1006294. 

Coddington, M., Schneider, K. and Homer, J. (2017). Utility Distribution Planning 101. 
Presented at Distribution Systems and Planning Training for New England Conference of Public 
Utility Commissioners, Boston, MA, by. September 27-29. 

Cossent, R. and T. Gomez (2013). Implementing incentive compatible menus of contracts to 
regulated electricity distribution investments. Utilities Policy 27: 28-38.

Cox, S., Walters, T. and Esterly, S. (2015) Solar Power: Policy Overview and Good Practices. 
National Renewable Energy Laboratory. May. NREL/TP-6A20-64178. 

Cross-Call, D., Gold, R., Guccione, L., Henchen, M. and Lacy, V. (2018) Reimagining the 
Utility: Evolving the Functions and Business Model of Utilities to Achieve a Low-Carbon Grid. 
Rocky Mountain Institute. January. 

Darghouth, N. R., Wiser, R. H., Barbose, G. and Mills, A. D. 2016. Net metering and market 
feedback loops: Exploring the impact of retail rate design on distributed PV deployment. Applied
Energy. 162: 713-722.

Denholm, P., Margolis, R., Palmintier, B., Barrows, C., Ibanez, E., Bird, L., and J. Zuboy (2014).
Methods for Analyzing the Benefits and Costs of Distributed Photovoltaic Generation to the U.S.
Electric Utility System. NREL Technical Report 6A20-62447.

Edison Electric Institute [EEI] (2016) Solar Energy and Net Metering. Edison Electric Institute. 

Energy Information Administration [EIA] (2017) Electric Power Monthly: With Data for October
2017. Energy Information Administration, Washington, D.C. December. 



Faruqui, A., Sergici, S. and Palmer, J. (2010) The Impact of Dynamic Pricing on Low Income 
Customers. IEE Whitepaper. September. 

Gahl, D., Lucas, K., Smithwood, B. and Umoff, R. (2018) Getting More Granular: How Value of
Location and Time May Change Compensation for Distributed Energy Resources. Solar Energy 
Industries Association. January. 

Jenkins, J. and I. Perez-Arriaga (2017). Improved regulatory approaches for the remuneration of 
electricity distribution utilities with high penetrations of distributed energy resources." The 
Energy Journal, 38(3): 63-91.

Massachusetts Department of Public Utilities [MADPU] (2014)  Docket D.P.U. 14-04-C: Order 
Adopting Policy Framework for Time Varying Rates, The Commonwealth of Massachusetts 
Department of Public Utilities, Issued November 5.

Missouri Public Service Commission [MOPSC] (2017)  In the Matter of the Application of 
Union Electric Company d/b/a Ameren Missouri for Approval of a Tariff Setting a Rate for 
Electric Vehicle Charging Stations - Report and Order, Public Service Commission of the State 
of Missouri, File No. ET-2016-0246, Tariff No. YE-2017-0052, Issued April 19.

North Carolina Clean Energy Technology Center [NCCETC] (2017) 50 States of Solar: Q3 2017 
Quarterly Report. NC Clean Energy Technology Center. October 2017. 

Neme, C. and Grevatt, J. (2015) Energy Efficiency as a T&D Resource: Lessons from Recent 
U.S. Efforts to Use Geographically Targeted Efficiency Programs to Defer T&D Investments. 
Energy Futures Group. Prepared for Northeast Energy Efficiency Partnerships. January. 

National Energy Technology Laboratory [NETL] (2008) Advanced Metering Infrastructure. 
NETL Modern Grid Strategy: Powering our 21st Century Economy. National Energy Technology 
Laboratory, Morgantown, WV. Prepared for U.S. Department of Energy Office of Electricity 
Delivery and Energy Reliability. February. 

New York Public Service Commissin [NYPSC] (2015)  Proceeding on Motion of the 
Commission in Regard to Reforming the Energy Vision: Order Adopting Regulatory Policy 
Framework and Implementation Plans, New York Public Service Commission, Case 14-M-0101, 
Issued February 26.

NYPSC (2016)  Proceeding on Motion of the Commission in Regard to Reforming the Energy 
Vision: Order Adopting Ratemaking and Utility Revenue Model Policy Framework, New York 
Public Service Commission, Case 14-M-0101, Issued May 19.

Satchwell, A., Mills, A., & Barbose, G. 2015. Regulatory and ratemaking approaches to mitigate 
financial impacts of net-metered PV on utilities and ratepayers. Energy Policy, 85, 115-125. 

Solar Energy Industry Association [SEIA] (2017) Principles for the Evolution of Net Energy 
Metering and Rate Design. Solar Energy Industries Association. May. 



Stanton, T. (2015) Getting the Signals Straight: Modeling, Planning, and Implementing Non-
Transmission Alternatives Study. National Regulatory Research Institute. NRRI Report No.15-
02.

Zinaman, O., Aznar, A., Linvill, C., Darghouth, N. Dubbeling, T., & Bianco, E. (2017). Grid-
connected distributed generation: Compensation mechanism basics. NREL Report No. 
NREL/BR-6A20-68469




