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I. INTRODUCTION 1 

Q1: Could you please state your name and professional affiliation? 2 

A1: My name is Mohit Chhabra. I am a Senior Scientist with the Natural Resources Defense 3 

Council’s (NRDC) Climate and Clean Energy program in the San Francisco Office. 4 

Q2: Could you briefly summarize your professional experience?  5 

A2:  I have more than fourteen years of experience working in the clean energy industry. Since 6 

January 2017, I’ve worked as a Senior Scientist with NRDC where I conduct research and 7 

analysis to advocate for developing policy and regulation to decarbonize California’s energy 8 

sector and economy in a timely, cost-effective, and equitable manner. I have worked on multiple 9 

proceedings at the California Public Utilities Commission (CPUC) and the California Energy 10 

Commission (CEC) that relate to distributed energy resources, integrated resource planning, 11 

cost-effectiveness policy development, potential and goals, and integrating climate change 12 

adaptation in energy sector planning. 13 

In 2019, I was appointed as a voting member to the Northwest Power and Conservation 14 

Council’s Regional Technical Forum (RTF) and their Conservation Resources Advisory 15 

Committee (CRAC) for my technical expertise in energy efficiency and demand side resources. 16 

Prior to working with NRDC, I worked as an analyst for the RTF, where I developed estimates 17 

of energy and demand savings of different conservation measures, assessed the uncertainty 18 

inherent in conservation estimates, and developed study designs to reduce the uncertainty in 19 

conservation impacts. 20 

Prior to that I worked for six years as an energy consultant, including at the consulting firm 21 

Navigant where I developed technical, economic, and market adoption potential studies for 22 

energy efficiency, and evaluated energy efficiency and demand reduction programs in California, 23 

the Pacific Northwest, the Mountain West, and Arizona. 24 

Q3: On whose behalf are you testifying? 25 

A3: I am testifying on behalf of the Natural Resources Defense Council (NRDC). NRDC is a 26 

non-profit membership organization with more than 95,000 California members who have an 27 

interest in receiving affordable energy services while reducing the environmental impact of 28 
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California’s energy consumption and achieving California’s environmental goals cost-effectively 1 

and equitably. 2 

Q4: What is the topic of your testimony? 3 

A4:  The topic of my testimony is NRDC’s proposal for the residential net energy metering 4 

(NEM) Successor Tariff or NEM 3.0. NRDC’s testimony henceforth, unless specified, is on 5 

residential net energy metering. 6 

II. NEM 2.0 LOOKBACK STUDY AND ITS APPLICATION 7 

Q5: What information from the NEM 2.0 Lookback Study should inform the 8 

successor and how should the Commission apply those findings in its consideration? 9 

A5: At a minimum, the following takeaways should be drawn from the Lookback Study: 10 

 NEM 2.0 is not cost-effective from the perspective of non-participants and leads to a 11 

significant cost burden on these customers. 12 

 Forward looking cost-effectiveness analysis on NEM 2.0 shows that the tariff will place 13 

even greater economic burdens on non-participants if the current policy does not change. 14 

 NEM customers are disproportionately wealthy. Achieving equity in distributed 15 

generation adoption requires intentional policy action because the current market forces 16 

have failed to deliver proportionate benefits to lower-income customers.  17 

Q6: Please explain why NEM 2.0 is not cost-effective from the perspective of non-18 

participants and leads to significant cost burden on them. 19 

A6: The costs that non-participants in NEM incur are the payments made through the current 20 

NEM 2.0 tariff for generation provided by the NEM participants’ distributed generation 21 

(predominantly solar photovoltaic) systems. The benefits are the utility avoided costs of 22 

distributed generation.1 The ratepayer impact test (RIM) is the ratio of these benefits to costs. 23 

The results of the RIM indicate that the NEM 2.0 tariff results in an inordinate rate increase for 24 

 
1 CPUC developed hourly marginal benefits of saving or generating a unit of energy at the meter are the CPUC 
adopted avoided costs, available here: https://www.cpuc.ca.gov/general.aspx?id=5267  
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non-NEM customers. The RIM results vary between ~0.3 and ~0.4 for the NEM 2.0 tariff.2 In 1 

aggregate this means that the existing NEM tariff overcompensates NEM participants who end 2 

up not paying their share of the cost to provide service. Non-participants thus end up paying for 3 

NEM 2.0 customers’ cost of service. 4 

Figure 1 Residential NEM 2.0 Customers Pay a Fraction of Their Cost of Service After 5 

System Installation3 6 

 7 

To avoid this scenario, the NEM 3.0 tariff needs to accurately compensate NEM customers for 8 

the value their distributed generation provides, charge customers for electricity imported from 9 

the grid, and charge a fee to recoup customers’ share of grid services costs when they are in 10 

excess of what is collected on a volumetric basis.  11 

The CPUC report Cost Effectiveness of NEM Successor Rate Proposals Under R.20-08-020: A 12 

Comparative Analysis (“Successor Tariff Comparative Analysis”) presents an analysis of what 13 

these costs and benefits for the NEM 2.0 tariff for a non-CARE PG&E customer would be in 14 

2023 as shown in Figure 2: 15 

Figure 2 Cost Benefit Analysis of NEM 2.0 Tariff for a Non-CARE Residential PG&E 16 

 
2 The RIM results of this study are worthy of note because of the extent by which NEM fails the RIM and also 
because in the case of NEM clear distinction between participants (those who have solar) and non-participants 
(those who don’t) can be made a conclusion on overt subsidization of participants by non-participants can be drawn. 
This isn’t the case for all demand side programs. 
3 Lookback Study at 11. 
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Customer in 20234 1 

 2 

Figure 2 shows that the benefits to all customers, which are the utility avoided costs (yellow bar), 3 

are much smaller than the costs to non-participants (blue bar). The NEM 2.0 tariff thus fails the 4 

RIM looking forward as well. These results hold true – directionally and in order of magnitude – 5 

for all utilities per the Successor Tariff Comparative analysis.  6 

The NEM 2.0 passes, both per the Lookback Study and the Successor Tariff Comparative 7 

Analysis, the participant cost test (PCT) where the payments made for the electricity generated 8 

by the customer-sited renewable resource by all non-NEM customers (blue bar in the above 9 

figure) are greater than the costs of the solar system resource (red bar in the above figure). This 10 

shows that NEM participants benefit from the current tariff. 11 

Q7: Please provide further information on NEM 2.0 demographics.  12 

A7: There is no provision in the NEM 2.0 tariff that ensures rooftop solar growth among 13 

disadvantaged communities (DACs). Accordingly, DACs have seen disproportionately low 14 

levels of participation in NEM 2.0. Per the NEM 2.0 Lookback Study, solar adopters have 15 

disproportionately high annual income, and more solar systems are installed in neighborhoods 16 

 
4 CPUC, Cost Effectiveness of NEM Successor Rate Proposals under R.20-08-020; A Comparative Analysis (May 
2021), at 9 
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with higher rates of home ownership. The Lookback Study finds that “areas with higher incomes 1 

show higher percentages of NEM installations relative to California’s population.” The Study 2 

shows similar results for distributed storage adoption demographics.5 3 

Although the Study does recognize that adoption of solar systems has shown an uptick in recent 4 

years as system prices have fallen, they acknowledge that this uptick could be due to the 5 

existence of low-income specific programs.6 The Lawrence Berkeley National lab’s research, see 6 

Figure 3, corroborates this disproportional uptake of solar systems in California. 7 

Figure 3. Solar Adoption Demographic Data in California Compiled by Lawrence Berkeley 8 

National Labs7  9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

Figure 3 shows that the bottom 20% of earners only comprise approximately 3.5% of solar 21 

adopters, and Californians in the 20-40% income percentile comprise approximately 9.5% of 22 

solar adopters. Combined, the bottom 40% of earners comprise approximately 13% of solar 23 

adopters. The top 20% earners comprise 43% of solar adopters. Even though solar adoption has 24 

improved a little among the middle 40%, adoption remains skewed. Moreover, a portion of 25 

installations on lowest income households are due to state programs such as California Solar 26 

Initiative and Single-Family and Multi-Family Affordable Solar Homes Programs. 27 

 
5 NEM 2.0 Lookback Study, at 27-28, 32, and 34-36. 
6 Ibid., at 39.  
7 LBNL Solar Demographic Tool: https://emp.lbl.gov/solar-demographics-tool (accessed on 6/12/2021) 
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Disproportionate installation of solar systems by wealthier households has occurred while solar 1 

system prices continue to decline, and retail electric rates (at which solar production is credited) 2 

continue to increase. Given this advantageous market situation, the fact that lower-income 3 

Californians have yet to see proportional amounts of distributed generation on their rooftop 4 

means that market forces left alone will not be enough to deliver distributed solar to lower-5 

income Californians. In other words, achieving equity in distributed generation adoption requires 6 

intentional policy action because the current market forces have failed to deliver proportionate 7 

benefits to lower-income customers. 8 

In conclusion, the Lookback Study provides at least two main takeaways to guide the NEM 9 

reform: the successor tariff must accurately compensate for distributed generation, and specific 10 

program elements must be developed to advance equity and affordability. 11 

III. METHODS AND GUIDING PRINCIPLES 12 

Q8: What method should the Commission use to analyze the proposed program 13 

elements and the resulting proposals, while ensuring the proposals comply with the 14 

guiding principles? 15 

A8: The following methods and metrics together will guide the Commission to evaluate and 16 

compare different proposals for alignment with the guiding principles for the Successor Tariff 17 

adopted in Decision 21-02-007: 18 

 The participant cost test (PCT) and/or the payback period provide the participant’s cost-19 

effectiveness perspective; the ratepayer impact measure test (RIM) and/or the cost-shift 20 

estimate provide the non-participant perspective 21 

 To ensure that distributed generation grows sustainably, the NEM Successor Tariff 22 

should balance cost-effectiveness perspectives for both participants (PCT) and non-23 

participants (RIM); The result of the CPUC Successor Tariff Comparative Analysis 24 

should be applied to evaluate proposals for this balance 25 

 The proposed successor tariff should have a dedicated mechanism to support the growth 26 

of distributed generation in disadvantaged communities 27 

 Successor tariff should lead to equitable outcomes by fairly compensating all solar 28 

customer classes for the service their distributed generation provides 29 
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 Proposed tariffs should encourage both consumption and generation in line with electric 1 

grid and climate policy goals through accurate price signals 2 

 Any subsidies in proposed tariffs should be reasonable, transparent, and updateable 3 

Next, I explain how these methods and the rationale should be applied to evaluate Successor 4 

Tariff proposals.  5 

Q9: Please explain how the PCT and the payback period provide participant’s cost-6 

effectiveness perspective, and how the RIM and the cost-shift estimate provide non-7 

participant’s perspective.  8 

A9: Here I explain how to determine cost-effectiveness of the NEM tariff from both the 9 

participant and the non-participant’s points of view and then propose cost-effectiveness tests to 10 

apply to understand both perspectives. 11 

From the perspective of the participant, the benefits of installing distributed generation like solar 12 

panels are the bill savings that participants realize. Costs from the participant’s perspective are 13 

the total expenses to install the system. This perspective is represented by the participant cost test 14 

(PCT) per CPUC’s Standard Practice Manual (SPM).8 The higher the PCT, the more beneficial a 15 

NEM tariff is to a NEM participant. 16 

Alternatively, the payback period – the time through which a customer recoups their initial 17 

investment – can also be applied to understand the participant’s perspective. The shorter the 18 

payback period, the more beneficial a NEM tariff is to a NEM participant. The payback period is 19 

a metric frequently used to understand how likely a customer is to invest; e.g., if we assume that 20 

a rooftop solar system has a lifetime of at least 25 years, a payback period of less than 25 years 21 

results in a PCT greater than 1, but an economically conscious customer may want a shorter 22 

payback period to be willing to invest in the solar system. 23 

From the perspective of all customers (participants and non-participants), the benefits from the 24 

electricity produced by eligible customer-generator are represented by the Commission’s adopted 25 

avoided cost calculator (ACC). The ACC is used to determine the benefits of distributed energy 26 

 
8 https://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/Utilities_and_Industries/Energy_-
_Electricity_and_Natural_Gas/CPUC_STANDARD_PRACTICE_MANUAL.pdf  
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resources across all Commission proceedings.9 The ACC includes Commission adopted energy 1 

system and policy benefits of distributed energy resources (DER) through the Integrated 2 

Distributed Energy Resources (IDER) proceeding (R.14-10-003).  3 

From the perspective of the non-participant, the costs of the NEM tariff are the payments they 4 

make to NEM customers. These payments from non-participants are the source of the bill 5 

savings that NEM customers realize. Benefits realized to all customers are equal to the CPUC 6 

adopted avoided costs multiplied by the distributed generation production profile. 7 

The California SPM’s ratepayer impact measure test (RIM) is the right test to estimate changes 8 

in rates due to NEM. The RIM is the ratio of (1) benefits a distributed generation facility 9 

provides to all customers and (2) the payments made by non-participants to NEM customers. A 10 

RIM greater than 1.0 implies that rates for all customers would decrease because the benefits 11 

realized by all customers are greater than the costs incurred by non-participants. Conversely, a 12 

RIM smaller than 1.0 means that rates increase for all customers due to NEM and that non-13 

participants pay more to participants than the benefits they receive. The magnitude of the RIM 14 

test metric, i.e., the amount greater or less than 1.0, indicates the extent to which rates increase or 15 

decrease due to NEM. A RIM value of 1 would mean that there is no impact on rates for both 16 

participants and non-participants. 17 

Another metric that represents the non-participant’s perspective is an estimate of the cost-shift 18 

caused by the tariff. The cost-shift is the difference between RIM’s numerator, benefits to all 19 

customers, and RIM’s denominator, payments made by non-participants to participants. A low 20 

RIM score translates to a high cost-shift on non-participants; a relatively higher RIM score 21 

translates to a lower or no cost-shift or even a non-participant benefit if RIM is greater than 1. 22 

The total resource cost test (TRC) as defined in the SPM is the ratio of benefits to all customers 23 

(avoided costs) and the costs incurred to purchase and completely install distributed generation. 24 

The TRC of the distributed generator is independent of the NEM tariff and cannot be applied to 25 

compare the relative merits of different tariffs. The NEM Comparative Analysis Study clearly 26 

illustrates this fact; the TRC for residential rooftop solar for all stakeholder proposals are 27 

 
9 This is standard Commission practice, confirmed by many decisions including D.19-05-019 at 5. 
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identical and thus the TRC does not help choose one tariff proposal over the other.10 1 

In sum, the Commission needs to apply the results of PCT and RIM for all proposals to 2 

understand the proposal’s cost-effectiveness from the point of view of participants and non-3 

participants respectively. Considered side by side, these two separate test results illustrate the 4 

cost-effectiveness from all participant’s perspective. 5 

 NEM participant perspective metrics: the PCT or the payback period. The higher the 6 

PCT, the lower the payback period, and the more beneficial a NEM tariff is for the 7 

participant.  8 

 NEM non-participant metrics: the cost-shift or the RIM. The higher the cost-shift, the 9 

lower the RIM, the higher the cost-burden faced by non-participants. 10 

Q10: How should the Successor Tariff ensure that distributed generation grows 11 

sustainably? 12 

A10: Public Utilities Code (PUC) 2827.1(b)(1) requires that the Successor Tariff ensure that 13 

distributed generation continues to “grow sustainably.”11 The definition of “grow” is 14 

straightforward, total installed distributed generation must increase in number and capacity over 15 

time. Growth of distributed generation is guaranteed due to Title 24 requirements and due the 16 

continuance of low-income solar initiatives such as Solar on Multifamily Affordable Housing 17 

(SOMAH). The California Energy Commission (CEC), on evaluating rooftop solar for Title 24, 18 

estimated that the state would see approximately 74,000 new homes12 with solar in 2020. This 19 

estimate, although likely impacted by the pandemic induced recession, illustrates that growth of 20 

the distributed generation in the state is guaranteed in the long-run without any further regulatory 21 

action. 22 

The Commission must acknowledge its responsibility to all utility customers and its own policy 23 

goals to define the term “sustainably” from the perspective of all utility customers. This means 24 

that the NEM tariff should strive to balance encouraging growth of distributed generation while 25 

 
10 Successor Tariff Comparative Analysis at 5. 
11 PUC 2827.1.(b)(1) “Ensure that the standard contract or tariff made available to eligible customer-generators 
ensures that customer-sited renewable distributed generation continues to grow sustainably and include specific 
alternatives designed for growth among residential customers in disadvantaged communities.” 
12 California Energy Commission, 2019 Title 24, Part 6, Building Energy Efficiency Standards Rulemaking: 
Document Title - Measure Proposal Rooftop Solar PV Systems (January 2018), at 48. 
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ensuring that this growth does not burden non-participants. A tariff that burdens those who 1 

cannot access it is not sustainable. 2 

This requirement, that the tariff ensure that “distributed generation continues to grow 3 

sustainably,” can thus be achieved by ensuring that the Successor Tariff balances cost-4 

effectiveness from the participant and the non-participant’s point of view as described above. 5 

I.e., by choosing a tariff that (1) begets a PCT greater than 1 and thus leads to a reasonable 6 

payback period, while (2) minimizing the cost-shift on non-participants by striving for a RIM 7 

score that is closer to 1.  8 

The CPUC’s NEM Successor Tariff Comparative Analysis compares all proposals using 9 

identical inputs and assumptions. This Comparative Analysis study should be applied to compare 10 

the PCT, payback periods, RIM, and cost-shift estimates for each proposal to determine which 11 

proposal best balances both participant’s and non-participant’s interests. 12 

Q11: How should the Successor Tariff ensure that distributed generation grows in 13 

disadvantaged communities? 14 

A11: To ensure that distributed generation continues to grow in DAC per 2827.1(b)(1), the 15 

Commission should check (1) whether proposals have dedicated mechanisms that address 16 

common DAC barriers to solar adoption (such as high initial costs) and (2) the efficacy of that 17 

mechanism. Mechanisms that overcome common adoption barriers in DACs such as mitigating 18 

the high first cost of install or those that don’t require high credit scores for financing should be 19 

preferred. The Commission should also consider the bill impacts of different solutions; for 20 

example, owning the system is like likely yield greater financial benefits to customers as 21 

compared to financing a system or community solar that could benefit multiple customers. 22 

Q12: How should the Successor Tariff lead to equitable outcomes? 23 

A12: The CPUC should evaluate parties’ proposals to determine whether the successor tariff will 24 

promote equitable outcomes. Three questions should guide this analysis: 25 

 Does the proposal ensure that the costs and benefits of the successor tariff are equitably 26 

distributed among participants in NEM and non-participants? 27 

 Does the proposal fairly compensate all solar customer classes for the same service? 28 
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 Does the proposal “include specific alternatives designed for growth among residential 1 

customers in disadvantaged communities” (PUC 2827.1(b)(1))? 2 

The first and third questions are covered by the metrics this testimony has suggested through 3 

answers to Q9, Q10, and Q11. 4 

To answer the second question, the Commission must analyze each proposal for their benefits to 5 

both CARE and non-CARE customers and evaluate whether each customer category is being 6 

fairly compensated by the successor tariff according to the service they provide and focuses any 7 

subsidies on lower income customers. E.g., the NEM 2.0 tariff compensates CARE customers at 8 

a lower rate than non-CARE customers and this is one of the reasons the NEM 2.0 tariff does not 9 

lead to equitable outcomes. 10 

Q13: How should the Successor Tariff be aligned with California climate policy 11 

goals and the economics of the grid? 12 

A13: Successor Tariff proposals can be aligned with climate policy goals and grid economics by 13 

encouraging customers to consume electricity when carbon free energy is abundant and 14 

exporting electricity when carbon-intensive electricity is at the margin. Providing this signal is 15 

also necessary to encourage beneficial electrification. Therefore, the successor NEM tariff needs 16 

to have the following attributes: (1) the rate charged for electricity consumed from the grid needs 17 

to be time varying and be aligned with the economics of the grid and (2) the compensation for 18 

export should similarly be time varying and reflect grid needs.  19 

To accomplish this, the successor tariff should: 20 

 Have a time of use rate (TOU) for electricity consumption to encourage energy use when 21 

the state’s renewable resources are abundant and conservation when polluting resources 22 

are at the margin; 23 

 Compensate for electricity export at avoided costs which capture the time varying value 24 

of distributed generation (including energy system needs and climate policy goals). 25 

Q14: How should subsidies, to the extent needed, manifest in the Successor Tariff? 26 

A14: As explained above, the TRC determines whether a resource is cost-effective from the 27 

perspective of all customers. The TRC informs decision-makers how cost-effective (or not) a 28 
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resource is with respect to meeting California’s energy needs and carbon reduction goals.  1 

The CPUC must apply the TRC, its primary cost-effectiveness test for incentives that support 2 

distributed resources (not tariffs like NEM) per D.19-05-019, to determine the extent to which 3 

distributed generation should be incentivized to realize the resource’s benefits to meet 4 

California’s policy goals. TRCs below 1 indicate that the resource in question is costlier than 5 

alternative resources to meet California’s energy and policy goals. If the Commission still wants 6 

to subsidize a resource that fails the TRC, it needs to explain the policy rationale for doing so 7 

and develop a transparent method to collect and pay those subsidies. 8 

Rooftop solar systems, both with and without storage, have a TRC of less than 1 per the NEM 9 

2.0 Lookback Study13 and the Comparative Analysis.14 Therefore, because the benefits of the 10 

electricity these systems produce are less than their installed cost, any subsidy for such systems 11 

is a net cost to utility customers; such subsidies from electric rates negatively impact non-12 

participants. 13 

The NEM Comparative Analysis Study succinctly states the dilemma that the Commission faces: 14 

(emphasis added) “the proposals that have a shorter payback period also have a larger cost shift.” 15 

This reflects the fundamental tension that exists between the solar adopter and the non-16 

participant. Absent non-rate funds, utility cost recovery is essentially a ‘zero sum game’ and a 17 

tariff that provides a shorter payback period for a solar adopter will result in a larger cost-shift to 18 

the non-participant.”15 19 

To balance the differing priorities of ensuring that distributed generation continues to “grow 20 

sustainably” while minimizing the Successor Tariff’s impact on non-participants, the 21 

Commission needs to make sure the subsidy is reasonable enough to encourage adoption while 22 

not unduly burdening non-NEM participants. To this end, the Commission should ensure that 23 

any subsidy included in the Successor Tariff proposals is transparent – so that the Commission 24 

and stakeholders understand how much distributed generation is being subsidized – and this 25 

subsidy can be updated in response to changes in market and/or Commission policy direction. 26 

 
13 NEM 2.0 Lookback Study at 5. 
14 NEM Comparative Analysis Study at 5. 
15 Ibid at 2. 
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Q15: Can you please provide a summary of the metrics that should be considered by 1 

the Commission when applying the guiding principles? 2 

A15: Please find the summary bellow: 3 

Table 1 Summary of Guiding Principles and Metrics 4 

Successor Tariff Guiding Principles Metrics to be considered 

(a) A successor to the net energy metering 
tariff should comply with the statutory 
requirements of Public Utilities Code Section 
2827.1; 

1. Does the proposal balance cost-
effectiveness from both NEM participants 
and non-participants perspectives? (and in 
doing so ensures that it continues to grow 
sustainably) 
 

2. Does the proposal have specific alternatives 
to ensure growth in disadvantaged 
communities?  

(b) A successor to the net energy metering 
tariff should ensure equity among customers; 

1. Does the proposal fairly compensate all 
solar customer classes for the same service? 
 

2. Does the proposal balance cost 
effectiveness from both NEM participants 
and non-participants perspectives? (and in 
doing so ensure that costs and benefits are 
equitably distributed among participants 
and non-participants) 

3. Does the proposal “include specific 
alternatives designed for growth among 
residential customers in disadvantaged 
communities” (PUC 2827.1(b)(1)? 

(e) A successor to the net energy metering 
tariff should be coordinated with the 
Commission and California’s energy policies, 
including but not limited to, Senate Bill 100 
(2018, DeLeon), the Integrated Resource 
Planning process, Title 24 Building Energy 
Efficiency Standards, and California 
Executive Order B-55-18; 

1. Does the proposal have a charge for 
consumption that is time varying and 
aligned with the economics of the grid? 
 

2. Does the proposal have an export rate that is 
time varying and aligned with the 
economics of the grid? 
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(f) A successor to the net energy metering 
tariff should be transparent and 
understandable to all customers and should be 
uniform, to the extent possible, across all 
utilities; 

1. Does the proposal include transparent and 
updateable subsidies?  
 

2. Does it provide customers certainty on 
future compensation and expected payback? 

(g) A successor to the net energy metering 
tariff should maximize the value of customer-
sited renewable generation to all customers 
and to the electrical system; 

1. Does the proposal have an export rate that is 
time varying and aligned with the 
economics of the grid? 

IV. NRDC’S PROPOSAL 1 

Q16: What program elements or specific features should the Commission include in 2 

the Successor Tariff? 3 

A16: NRDC’s tariff proposal has the following elements: net billing, export compensation at 4 

near-term hourly avoided costs, electric consumption rates, grid benefit charge, market transition 5 

credit as upfront incentive to target a 10-year payback, non-bypassable charges, an equity fund, 6 

and suggestions regarding NEM 1.0 and 2.0 transition rules. 7 

The elements are summarized in the table below and further analyzed in the following questions.  8 

Table 2 Overview of NRDC's Successor Tariff Proposal 9 

Tariff Component Details 

Net Billing  NRDC proposes moving from net metering to 

net billing. The net bill is the sum of a grid 

benefit charge, TOU grid consumption 

charges, non-bypassable charges, less export 

credit. See Q17. 

Export Compensation at Near-Term Hourly 

Avoided Costs 

Set hourly export compensation at average of 

three future years’ avoided costs. Update 

these export credits every two years with 

latest avoided costs. Customers get locked 

into the current vintage of export credit on 

adoption for a period of ten years. See Q18. 
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Electric Consumption Rates Differentiated TOU consumption charges. 

See Q19. 

Grid Benefit Charge  To recoup costs of service for NEM 

customers. See Q20. 

Market Transition Credit as Upfront Incentive A one-time incentive for adoption that 

ensures a ten-year payback. See Q21. 

Non-Bypassable Charges Non-bypassable charges based on estimated 

consumption. See Q22 of this answer. 

Equity Fund NRDC’s proposal to guarantee clean energy 

benefits to lower income Californians. See 

Q23. 

NEM 1.0 and 2.0 Transition Rules NRDC supports continued discussion of the 

transition period. NRDC also supports the 

Public Advocates’ Proposal to encourage 

voluntary transition with storage incentives. 

See Q24 of this answer. 

Q17: Please explain the net billing tariff proposed by NRDC. 1 

A17: NRDC’s Successor Tariff is a net billing tariff (instead of net metering) with separate 2 

values for compensation for electricity exported to the grid, separate charges for electric 3 

consumption, grid benefit charges that help recoup costs to serve NEM customers, and non-4 

bypassable charges. The customer monthly bill would equal the sum of the monthly charge for 5 

each tariff component less the compensation the customer gets for exporting electricity to the 6 

grid. Each component of the tariff, and the rationale for doing so, are explained in detail in the 7 

following sub-sections of this proposal. 8 

Q18: Please explain the export compensation at near-term hourly avoided costs. 9 

A18: Distributed generation exports should be valued at the total hourly benefit as estimated by 10 

the latest ACC adopted by the CPUC for all customers (CARE and non-CARE). Specifically, the 11 

export compensation should be set as follows: 12 

 Develop export rate for each hour by taking a three-year forward looking average of the 13 
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most recently adopted avoided costs. A three-year average ensures that future trends of 1 

avoided costs are captured while balancing the fact that avoided cost estimates in the out 2 

years (i.e., beyond three years) get more uncertain as explained in further detail below. 3 

 These near-term hourly avoided costs estimates should be updated every two years to be 4 

kept current with ACC updates. 5 

 New NEM customers would get locked-in to the prevailing solar export rate for a period 6 

of ten-years to provide consistency and a clear market signal. 7 

Figure 4 shows a solar profile weighted average annual avoided costs for PG&E’s climate zone 3 8 

as projected by the last three ACC. This figure clearly illustrates how avoided costs projections 9 

are more certain in the near-term. I thus propose using an average of the first three years of 10 

future avoided costs to fix compensation for prospective NEM customers for a ten-year period 11 

(our target payback period) and thus provide customers with certainty on NEM earnings. 12 

Figure 4 Solar Profile Weighted Average Annual Avoided Costs in PG&E Climate Zone 3A 13 

for Past Three Avoided Cost Calculators (ACC)16 14 

 15 

Q19: Please explain the differentiated TOU electric consumption rates. 16 

A19: Distribution and generation consumption charges should accurately reflect time of use 17 

variation in costs to deliver electricity. This will align customer incentives and behavior with the 18 

needs of the electric grid as explained in Q13.  19 

For the CPUC’s Successor Tariff Comparative analysis conducted by E3, NRDC requested that 20 

their Successor Tariff proposal be analyzed with E-DER for PG&E, TOU-D-PRIME for SCE, 21 

 
16 Source: NRDC analysis of the ACC. Available here. 
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and TOU-DER for SDG&E. NRDC is open to other TOU rate structures if they better align 1 

electric consumption charges with grid needs. 2 

Q20: Please explain the grid benefit charge. 3 

A20: Compensating for electricity exports from distributed generation at avoided costs fairly 4 

compensates customers for the portion they export. In addition, a significant fraction of 5 

distributed generation production could be consumed on-site, e.g. when on-site production is 6 

instantaneously matched with on-site consumption. This prevalence of self-consumption could 7 

be increased through timed consumption such as by choosing to charge a vehicle or use an 8 

appliance during hours of high on-site generation or by coupling generation with behind the 9 

meter storage. This means that NEM customers will be able to avoid purchasing a significant 10 

fraction of the electricity they need from the grid.  11 

While self-consumption and shifting of electric demand to mirror solar production should be 12 

encouraged, NEM customers should also contribute to important electric service costs that are 13 

currently bundled in the retail rate when they self-consume. Electric retail rates account for all 14 

costs associated with generating electricity, building, maintaining, operating an electric grid, and 15 

costs of climate policy. The cost of wholesale electricity (which is what rooftop solar would be 16 

compensated at in an electric market) is only a fraction of the total costs of delivering electricity 17 

to all customers in California, as shown in Figure 5. 18 
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Figure 5 Components of operating Pacific Gas & Electric (PG&E) electric in 201817 1 

  2 

Because electric rates recoup all costs of service through volumetric rates, and the costs to 3 

generate electricity are a small fraction of total rates, NEM customers will not pay their share of 4 

the cost of service if they avoid all bill payments on self-consumption of distributed generation. 5 

A grid benefit charge (GBC) will ensure that NEM customers pay their share of the cost of 6 

service. 7 

This GBC should scale with the size of distributed generation installed. Customers with bigger 8 

NEM systems and bigger loads would thus pay a greater GBC than customers with  smaller 9 

systems and smaller loads. CARE-qualified customers should be exempt from paying this GBC. 10 

For the Successor Tariff Comparative Analysis NRDC requested that their proposal be analyzed 11 

with the same GBC as the California Public Advocates Office’s proposal: $4.59/ KWAC for 12 

PG&E, $6.33/kWAC for SCE, and $7/kWAC for SDG&E.18 13 

NRDC is open to other evidence-based analysis or other mechanisms, like a minimum bill, to 14 

 
17 James Bushnell, Electricity Prices, Infrastructure and Climate Policy, Presentation to CA Assembly Utilities and 
Energy Committee on February 19th, 2020, at 5.  
18 The final California Public Advocates’ proposal applied a $4.8/ kW GBC; NRDC is fine with its proposal being 
updated. This difference will not make a significant difference to the proposed Successor Tariff.  
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recoup a customer’s cost of service. 1 

Q21: Please explain the MTC as an upfront incentive. 2 

A21: A critical part of the NRDC Successor Tariff proposal is to ensure that distributed 3 

generation systems have at most a ten-year payback period. Solar panels degrade at ~0.5% 4 

annually.19 With adequate maintenance, such as inverter repair and/or replacement 5 

approximately every ten years, a solar system should last for at least twenty-five years if not 6 

more. This provides solar customers ample opportunity to earn money on their investment after 7 

the ten-year payback period. 8 

To ensure that the Successor Tariff achieves a ten-year payback, an upfront incentive – or a 9 

market transition credit – should be provided if necessary. 10 

This market transition credit should be estimated as follows: 11 

 Average system installation costs for different customer categories, such as single family 12 

vs. multifamily, should be established using trusted data sources such as National 13 

Renewable Energy Labs data20 and should adjusted to be forward looking so that it 14 

accounts for expected changes in installed costs of these systems. 15 

 Apply all other components of the NRDC Successor Tariff (up to date solar export value, 16 

consumption tariff, and grid benefit charges all locked-in for 10 years) to determine what 17 

the payback period for a distributed generation system would be for a typical/average 18 

NEM customer in each IOU sub-region without an upfront incentive. 19 

 If the payback period is greater than ten years, then add in an upfront incentive such that 20 

the typical/average customers’ payback period is approximately ten years. 21 

 This market transition credit should be updated every two years in lock-step with the 22 

NEM export rate update. This will ensure that the market transition credit will reflect the 23 

latest solar system costs and the latest avoided costs. 24 

I strongly recommend that the CPUC require the market transition credit be administered as an 25 

upfront payment, and not be built into rates, for the following reasons: 26 

 Increased transparency: An upfront incentive makes the subsidy visible to the CPUC and 27 

 
19 National Renewables Energy Laboratory, Photovoltaic Degradation Rate – An Analytical Review, June 2012. 
20 See NREL technology baseline cost data: https://atb.nrel.gov/; and NREL quarterly solar industry update data: 
https://www.energy.gov/eere/solar/quarterly-solar-industry-update.  
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all stakeholders. CPUC and the California legislature clearly value distributed generation 1 

and require it to sustainably grow for policy reasons such as protecting our natural lands. 2 

Having such a process to determine what this incentive should be will enable the CPUC 3 

to transparently determine, through public input, how much this subsidy should be. 4 

 Up to date: As solar system prices decrease this subsidy should also decrease. Currently, 5 

the compensation for distributed generation increases over time, as rates increase, even 6 

though distributed generation costs, such as market price of solar panels, continue to 7 

decline. 8 

 Increased flexibility: an upfront subsidy can be tailored by customer class and region (as 9 

explained above). Moreover, the amount of the subsidy can be adjusted to target specific 10 

customers and specific locations on the grid where distributed generation has a higher 11 

value. 12 

 Limited impact: NEM 1.0 and NEM 2.0 build subsidies into the retail rate for NEM 13 

customers through a combination of setting a high export compensation rate for 14 

distributed generation and not recouping enough grid costs. This rate impact exists as 15 

long as the value of the credits are fixed. A one-time up-front subsidy limits the rate 16 

impact to a known amount that can be decided based on California’s policy priorities.  17 

 Possibility of co-funding from non-ratepayer funds: This opens the possibility that this 18 

transition credit could be funded from sources outside ratepayer funds as new legislation 19 

or creative regulatory solutions emerge. Because advancing distributed generation is a 20 

legislatively-mandated policy priority, and has societal benefits that go beyond utility 21 

benefits, this subsidy should be funded from sources other than utility rates if possible. 22 

Q22: Please explain the non-bypassable charges based on estimated total 23 

consumption. 24 

A22: All customers, including NEM customers, should pay their share of non-bypassable and 25 

unavoidable charges – which include public purpose program, nuclear decommissioning, 26 

wildfire mitigation costs and liability insurance, etc. Currently these charges are consumption 27 

based. NRDC does not propose a specific method to calculate these non-bypassable charges; 28 

NRDC does propose the principle that these charges should be based on the estimated monthly 29 

total electricity consumption of NEM customers. NRDC reserves the rights to support other 30 
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proposals to specify non-bypassable charges via rebuttal testimony or briefs. 1 

Q23: Please explain the Equity Fund. 2 

A23: As explained in answers to Q6 and Q7, the NEM 2.0 Lookback Study found that existing 3 

NEM tariff leads to at least two main inequitable outcomes. First, NEM 2.0 inhibits the utility to 4 

charge NEM customers their fair share of grid services and, as a consequence, non-NEM 5 

customers end up over-subsidizing NEM customers.21 Second, rooftop solar is installed on 6 

predominantly wealthy neighborhoods and homes, so it violates the legal mandate according to 7 

which the NEM policy should ensure growth of distributed generation in disadvantaged 8 

communities (PUC 2827.1(b)(1)). 9 

To help address the former and assure clean energy benefits will be provided to lower income 10 

Californians – such as through rooftop solar, electrification, and energy efficiency – an equity fee 11 

should be included in all NEM tariffs and a fund should be built to bring clean energy benefits to 12 

qualifying low-income customers (the Equity Fund). 13 

The equity fee should be charged in the following manner: 14 

1. All existing non-CARE and non-FERA NEM residential customers will be required 15 

to pay an equity fee of $2.50 per kWdc of distributed generated capacity installed per 16 

month. 17 

2. New non-CARE and non-FERA NEM residential customers, who will be under the 18 

forthcoming NEM 3.0 structure, will not pay an equity fee until a period of ten years 19 

from system install (their payback period). This gives new NEM 3.0 customers an 20 

opportunity to recoup their investment in a timely manner before they contribute 21 

toward this equity enhancing fund The CPUC can decide whether this equity fee, or a 22 

reduced amount should be levied (if at all) for NEM Successor Tariff customers. 23 

3. This equity fee amount should be revisited every two years to adjust for inflation. 24 

The proposed fee could generate as much as $150 million per year without unduly burdening 25 

current NEM customers. This equity fund should be spent in consultation with community 26 

groups, environmental justice organizations, and consumer advocates to make sure the benefits 27 

realized from this fund are aligned with community needs and are spent cost-effectively to 28 

 
21 Verdant Associates, Net-Energy Metering 2.0 Lookback Study (January 2021). Available at: 
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M360/K524/360524821.PDF. 
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increase access to and provide clean energy benefits.22 One way to do so would be to initiate a 1 

new phase within R.20-08-020.  2 

The Equity Fee’s Impact on Current NEM Customer Earnings from Solar Is Not Significant 3 

Relative to Lifetime Earnings 4 

NRDC analyzed how a typical single-family NEM 2.0 customer in SDG&E and PG&E would 5 

fare with and without an equity fee.  In addition to a simple cash flow analysis, we also 6 

conducted an analysis of customer earnings with a discount rate of 4%. These results are 7 

presented in Figure 6. 8 

Per a simple cash flow analysis, a NEM 2.0 customer in PG&E territory earns a little more than 9 

$53k in profits over a thirty-year period; existing NEM 2.0 customers still earn more than $48k 10 

after paying an equity fee. The same analysis for San Diego results in estimates of approximately 11 

$47k and $41k without and with the equity fee respectively. The numbers reveal that the impact 12 

of the fee on customers’ investments is minor (under 5% of lifetime profit) and NEM 2.0 13 

customers would still be compensated at a rate to sufficiently cover their initial investment.  14 

This example illustrates the highest equity payment scenario from a NEM 2.0 customer’s 15 

perspective where customers pay an equity fee as soon as they install distributed generation. 16 

However, most NEM 2.0 and all NEM 1.0 customers have already been earning through their 17 

distributed generation for years without an equity fee, meaning that the monetary impact for 18 

these customers would be substantially lower.  19 

The analysis assumes a typical single-family home with a well sized solar system, the 20 

home avails of NEM 2.0 per PG&E (E-TOU Option A) and SDG&E’s (DR-SES) time of use 21 

rates. NRDC conducted this analysis using National Renewable Energy Laboratory’s System 22 

Advisor Model (SAM).23 SAM is informed by Department of Energy’s research on single family 23 

home energy consumption patterns, applies customer rate data, solar system characteristics, and 24 

accounts for location to analyze the impact a solar panel has on a customer’s bills. The customer 25 

modeled by NRDC had an annual consumption of ~7,500 kWh and a 4.75 kWdc solar system. 26 

 
22 E.g., Given that all DAC customers cannot site projects on their residence due to their status as tenants or a lack of 
financing for a solar system or other barriers such as the need for expensive roof repairs, the Commission could 
explore whether cheaper offsite options like locally sited community solar could also provide these benefits to 
DACs in a more cost-effective manner. 
23 See: https://sam.nrel.gov/  
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We assumed an installed system cost of $2.83/ kWdc.24 In addition to a simple cash flow analysis, 1 

we also conducted an analysis of customer earnings with a discount rate of 4%. These results are 2 

presented in Figure 6. 3 

Figure 6 NEM 2.0 Single Family Customer Payback with and Without an Equity Fee25 4 

 5 

Q24: What it is your suggestion regarding NEM 1.0 and 2.0 transition rules? 6 

A24: I support the California Public Advocates’ proposal to provide NEM 1.0 and NEM 2.0 7 

customers incentives for behind the meter (BTM) storage installations if they voluntarily switch 8 

to the NEM 3.0 tariff.  9 

I also support Sierra Club/Earthjustice’s proposal to switch NEM 1.0 customers to TOU rates if 10 

 
24 National Renewable Energy Laboratory, 2020 Q2/Q3 Solar Industry Update, at 19.  
NREL collated EnergySage data shows that CA residential system average costs are $2.83/Wdc. Data at slides 17 
and 18 of the same presentation imply that install cost in California could be even higher. 
25 NRDC analysis available here. 
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feasible. Having NEM 1.0 customers on TOU rates will incentivize customer behavior to be 1 

aligned with the state of California’s current grid and future decarbonization goals. The total 2 

monetary benefit to non-NEM customers from moving NEM 1.0 customers to a TOU rate would 3 

be the increase in monthly bills that these customers would incur after being moved to the TOU 4 

rate and the system benefits created by any behavioral changed induced by the rate structure. 5 

 6 

 7 

V. CONCLUSION 8 

Q25: Why should the Commission adopt NRCD’s proposal? What should the 9 

timeline be for implementation? 10 

A25: The Commission should adopt NRDC’s proposal because it conforms with all the guiding 11 

principles. The following table briefly explains how NRDC’s proposal applies the pertinent 12 

metrics while complying with the guiding principles: 13 

Table 3 Summary of Metrics Application by NRDC’s Proposal 14 

 15 

Successor Tariff Guiding 
Principles 

Metrics to be considered How NRDC’s proposal 
applies the metrics 

(a) A successor to the net 
energy metering tariff should 
comply with the statutory 
requirements of Public 
Utilities Code Section 
2827.1; 

1. Does the proposal balance 
cost-effectiveness from 
both NEM participants and 
non-participants 
perspectives? (and in 
doing so ensures that it 
continues to grow 
sustainably) 
 

2. Does the proposal have 
specific alternatives to 
ensure growth in 
disadvantaged 
communities?  

1. NRDC’s proposal balances 
the participant and non-
participant perspective. See 
Figure 7 below. 
 

 
 
 
 

2. NRDC’s proposal creates 
an equity fund to advance 
clean energy benefits in 
DAC, and it provides an 
upfront incentive to help 
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address barriers such as 
high initial costs. 
See Q23. 

(b) A successor to the net 
energy metering tariff should 
ensure equity among 
customers; 

1. Does the proposal fairly 
compensate all solar 
customer classes for the 
same service? 
 

2. Does the proposal balance 
cost effectiveness from 
both NEM participants and 
non-participants 
perspectives? (and in 
doing so ensure that costs 
and benefits are equitably 
distributed among 
participants and non-
participants) 
 

3. Does the proposal “include 
specific alternatives 
designed for growth 
among residential 
customers in 
disadvantaged 
communities” (PUC 
2827.1(b)(1)? 

1. See comments to principle 
(a) above 
 
 
 

2. NRDC’s proposal 
compensates solar 
electricity exports from all 
NEM customers (CARE 
and non-CARE) using the 
avoided costs calculator. 
See Q18. 
 
 
 
 

3. See comments to principle 
(a) above. 

(e) A successor to the net 
energy metering tariff should 
be coordinated with the 
Commission and California’s 
energy policies, including but 
not limited to, Senate Bill 100 
(2018, DeLeon), the 
Integrated Resource Planning 
process, Title 24 Building 
Energy Efficiency Standards, 
and California Executive 
Order B-55-18; 

1. Does the proposal have a 
charge for consumption 
that is time varying and 
aligned with the 
economics of the grid? 
 
 
 
 
 
 
 

1. NRDC’s proposal has a 
time of use rate for 
electricity consumption 
that encourages energy 
consumption when the 
state’s renewable resources 
are abundant and 
conservation when 
polluting resources are at 
the margin. 
See Q19. 
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2. Does the proposal have an 
export rate that is time 
varying and aligned with 
the economics of the grid? 

2. NRDC’s proposal 
compensates for electricity 
export at avoided costs 
which capture the time 
varying value of distributed 
generation (including 
energy system needs and 
climate policy goals). 
See Q18. 

(f) A successor to the net 
energy metering tariff should 
be transparent and 
understandable to all 
customers and should be 
uniform, to the extent 
possible, across all utilities; 

1. Does the proposal include 
transparent, and 
updateable subsidies?  
 
 
 
 
 

2. Does it provide customers 
certainty on future 
compensation and 
expected payback? 

1. NRDC’s proposal ensures 
the subsidy is transparent 
and reasonable enough to 
encourage adoption while 
not unduly burdening non-
NEM participants. 
See Q14. 

 
2. The NRDC Successor 

Tariff is designed to 
provide a ~10 year payback 
through a market transition 
credit and fixed hourly 
export credits for that ten 
year period. See Q 18 and 
Q21. 

(g) A successor to the net 
energy metering tariff should 
maximize the value of 
customer-sited renewable 
generation to all customers 
and to the electrical system; 

1. Does the proposal have an 
export rate that is time 
varying and aligned with 
the economics of the grid? 

1. NRDC’s proposal 
compensates for electricity 
export at avoided costs 
which capture the time 
varying value of distributed 
generation (including 
energy system needs and 
climate policy goals). 
See Q18. 

   1 

Figure 7 presents a comparison of simple payback period and first-year cost shift of the 2 

Successor Tariff proposals submitted to the CPUC. It shows that smaller payback periods 3 

accompany high-cost shifts and vice-versa. NRDC’s proposal endeavors to balance this as 4 
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illustrated below. 1 

Figure 7 Successor Tariff Comparative Analysis Showing Cost-Shift and Payback of 2 

Different Proposals for a 2023 Non-Care PG&E Residential Customer3 

 4 

As explained in Q10, Title 24 and the low-income solar programs ensure guaranteed growth of 5 

distributed generation. The Commission must ensure that this growth is sustainable in 6 

accordance with 2827.1(b)(1). NRDC’s proposal tries to balance system payback (participant 7 

perspective) with cost-shift (non-participant perspective); this attempt at balance still causes 8 

cost-shift and should therefore be considered as the upper limit of subsidies to participants at the 9 

expense of non-participants. 10 

 11 

Q26: Does that conclude your testimony? 12 

A26: Yes. 13 

 14 

Dated: June 18, 2021    15 
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