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THE GOLDEN STATE FOR NEM 

Net Energy Metering, or NEM, is a billing system that credits 
electricity customers for the excess electricity produced by their 
own generation system (e.g., rooftop solar panels) and sent to 
the electric grid. NEM was pioneered in the early 80s in Idaho 
and Arizona, and it was initially passed in California in 1996.1 
The goal of California’s SB 656 legislation was to diversify the 
energy resource mix, stimulate economic growth in California, 
and encourage private investment in renewable energy. In that 
pursuit, NEM legislation has helped California approach its 
goals; the state is now the leader in residential solar with 2,449 
MW of installed capacity as of 2015, more than five times than any 
other state.2 Since NEM began in California in 1996, the economics of distributed energy resources 
(DERs), like rooftop solar, have dramatically improved, increasing participation in NEM. To accommodate 
the growing demand for NEM—as well as the needs of different NEM stakeholders, including investor-
owned utilities (IOUs) and NEM customer generators—California has iterated on its NEM legislation 
several times over the past 20 years. This process culminated with the creation of NEM 2.0, the program’s 
most significant change which was passed by the California Public Utility Commission (CPUC) in January 
2016. 
 
 
20 YEARS OF NEM IN CALIFORNIA 

In 1996, SB 656 stipulated that residential customer generators with solar installations of up to 10 kW in 
capacity could send their excess power to their utility and be credited at the full retail rate (also referred 
to as net billing).3 Like the NEM legislation that would follow, the first NEM program set a maximum NEM 
capacity for which California utilities were required to provide NEM contracts to their customer generators. 
SB 656 set this maximum to 0.1% of the utility’s peak electricity demand forecast for 1996, which equated 
to 53.3 MW across the state’s three IOUs.4 Despite customer generators receiving the full retail rate for 
their excess power, the high capital costs of rooftop solar systems limited customer generator 
participation in the earliest NEM program. Since 1996, installation and equipment costs have improved, 
and federal and state tax incentives have been introduced, including the 30% Federal Investment Tax 
Credit. Over time, these factors have helped drive down the costs of rooftop solar and increase 
participation in California’s NEM program (Figure 1). 
 

                                                
1 The 50 States of Solar 
2 Arizona is the second leading state with 439 MW of installed capacity. 2016 data to be released in Q3 2017. 

(https://www.eia.gov/electricity/data/eia861/) 
3 Note: Customer generators do not receive the full retail rate for generation returned to the grid in excess of the energy consumed from the 

grid. If at the end of the year the customer generator has unused credits, then the customer generator would receive the payment rate for 
qualifying small power producers, which is significantly less than the full retail rate. (ftp://www.leginfo.ca.gov/pub/95-96/bill/sen/sb_0651-
0700/sb_656_bill_950804_chaptered.html) 

4 ftp://www.leginfo.ca.gov/pub/95-96/bill/sen/sb_0651-0700/sb_656_bill_950804_chaptered.html 
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Figure 1: California Residential PV Installations vs. Installed Price5 
 

 
 
As participation grew from 1996–2002, California revised the NEM program through four assembly bills 
to accommodate different distributed generation system types and to raise capacity constraints, sparking 
exponential growth of participation in the NEM program over the following decade. First, in 1998, AB 
1755 expanded NEM-qualifying systems to include small wind installations, and it required utilities to 
provide a standard NEM contract for all eligible NEM customer generators, two features that continue 
today.6 AB 1755 also stated that in these standard NEM contracts, NEM customer generators were to 
pay the same electricity rates and fees as non-customer generators in their rate class, and they would 
not be charged the fees that larger power generators were required to pay, including standby charges, 
demand charges, interconnection fees, and minimum monthly charges. Subsequent rulings continued to 
protect NEM customers from these additional fees, claiming such charges were “contrary to the intent of 
this legislation”.7 
 
Next, in 2000, AB 918 improved the transparency of the NEM program reporting by requiring utilities to 
make installed NEM capacity data publicly available. In 2001, AB 29 removed the NEM-installed capacity 
constraint and increased the individual system size cap from 10 kW to 1 MW, which opened the door for 
large commercial and industrial customer generators.8 Passed in 2002, AB 58 was one of the most 
influential of the early NEM legislation updates. While AB 58 reinstated the NEM-installed capacity 
constraint, it was the first of many bills to increase the cap, this time from 0.1% of peak capacity to 0.5%.9 
This increased the capacity limit to approximately 270 MW.10 AB 58 also stipulated that the large systems 
recently added in AB 29 (systems between 10 kW and 1 MW) would be required to use time-of-use (TOU) 
rates, as opposed to the standard retail rates. Under this ruling, customer generators received payment 
for their excess generation relative to the TOU rate, so that the value of the energy provided by the 
customer generator was aligned to the needs of the grid.11 Originally, TOU rates were confined to large 
commercial and industrial customer generators, but this early implementation of TOU rates was a 
precursor to NEM 2.0, under which all future NEM customer generators will be required to use the TOU 
rate structure. Finally, AB 58 required the CPUC to examine different methods to ensure that NEM 

                                                
5 Source: NEM Interconnection Application Data, Tracking the Sun IX 
 Note: Today, California installs more capacity each month than the initial cap of 53 MW. 
6 http://www.leginfo.ca.gov/pub/97-98/bill/asm/ab_1751-1800/ab_1755_bill_19980925_chaptered.html 
7 http://www.leginfo.ca.gov/pub/97-98/bill/asm/ab_1751-1800/ab_1755_bill_19980925_chaptered.html 
8 http://leginfo.ca.gov/pub/01-02/bill/asm/ab_0001-0050/abx1_29_bill_20010412_chaptered.html 
9 http://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=200120020AB58 
10 https://epicenergyblog.com/2015/06/15/the-canary-in-the-sunshine-san-diego-continues-to-reach-net-energy-metering-caps-first/ 
11 http://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=200120020AB58 

http://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=200120020AB58
https://epicenergyblog.com/2015/06/15/the-canary-in-the-sunshine-san-diego-continues-to-reach-net-energy-metering-caps-first/
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customer generators would not be exempt from non-by-passable charges, like the public purpose charge 
or charges for recovering bond-related costs. This was new language but consistent with the concept 
that NEM customer generators be treated like their rate class counterparts. Until the implementation of 
NEM 2.0, NEM customers received a slight benefit on non-by-passable charges compared to their rate 
class counterparts, as these volumetric charges were calculated based on a customer’s net energy 
consumption from the grid, not the total energy consumed from the grid. 
 
Since AB 58, the NEM program has been updated four more times with the first two updates creating 
limited changes beyond raising the capacity limits. From 2006–2010, the cap increased from 0.5% to 
2.5% through SB 1 and to 5% through AB 510. Furthermore, in 2012 through Decision 12-05-036, the 
CPUC adopted a new calculation of peak demand. The CPUC’s decision updated the capacity 
terminology from “aggregate customer peak demand” (interpreted as coincident customer peak demand) 
to non-coincident customer peak demand, effectively doubling the 5% cap.12 This decision also required 
California’s IOUs to report their peak demand calculation and installed capacity yearly. Figure 2 tracks 
each utility’s progress toward its respective capacity limit over the past four years.  
 

Figure 2: California IOUs – Percentage of NEM Cap13 
 

 
 
In the 2012 Decision 12-05-036, the CPUC also stated that the NEM program would be suspended in 
2014, pending further CPUC proceedings. The introduction of AB 327 in 2013 set the risk of NEM 
program suspension aside for a few more years by extending the deadline for customer generators to be 
grandfathered into NEM 1.0 contracts. Under AB 327, NEM applications could qualify for NEM 1.0 
contracts if their application was received before their utility reached the statutory net metering cap (5%) 
or before July 1, 2017, whichever came first. This was a significant extension as the recent growth rate 
of the NEM program was high—nearly doubling from 2010 to 2012 (660MW to 1,290MW)—and the IOUs 
were still far from reaching the NEM cap at 1.2% of the 5% cap. Finally, AB 327 qualified energy storage 
for the NEM program so it would be treated in the same manner as other DERs, like rooftop solar.14 
 
While AB 327 helped continue California’s NEM program into 2017, it was designed as a stop-gap 
legislation for the program. However, AB 327’s lasting impact is seen in the state’s residential rate reform 

                                                
12 http://docs.cpuc.ca.gov/word_pdf/FINAL_DECISION/167591.pdf 
 For example, after the decision’s approved calculation update, SCE’s resulting peak demand increased from 23,163 MW to 44,807 MW. 

This caused the NEM cap (5% of peak demand) to increase from 1,158 MW to 2,240 MW. 
 https://www.sce.com/NR/sc3/tm2/pdf/2790-E.pdf 
13 Source: SDG&E, SCE, & PG&E Advice Letters to Decision 12-05-036 
 Notes: SDG&E’s 2012–2013 installed capacity not reported, instead estimated from NEM application data, total cap calculation averaged 

across 2012–2016 for illustrative purposes, actuals include <10 MW increase from 2014–2015. 
14 https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB327 

http://docs.cpuc.ca.gov/word_pdf/FINAL_DECISION/167591.pdf
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initiative. After the bill’s introduction, the CPUC implemented the law 
through ruling R.12-06-013, the “Residential Rate Reform Order Instituting 
Rulemaking,” which aimed to realign rates with several guiding principles 
that protected ratepayers. To that end, the CPUC passed Decision D.15.07-
001 in 2015, providing more specifics on how IOUs could follow the guiding 
principles introduced in AB 327. These specifics revolved around the 
consolidation of rate tiers from four to two and the move to TOU rates. This 
was a double-edged sword for NEM stakeholders; generally, the tier 
reduction lowered average customer bills, which in turn reduced potential 
savings (in the form of avoided costs) for customer generators. The decision 
stands today, and IOUs are required to submit periodic reports detailing their 
reform progress.15 
 
 
NEM 2.0: PARADIGM (COST) SHIFT 

On January 28, 2016, the CPUC approved the NEM successor tariff (Decision 16-01-044) or more 
commonly referred to as NEM 2.0. The ruling confirms the most radical changes to the NEM program 
since its inception by addressing both fixed fees and repayment rates, as well as by removing the installed 
capacity constraint which has been a staple of the NEM program since 1996. Some of the major changes 
under NEM 2.0 include charging new NEM customer generators a one-time interconnection fee between 
$75–$150 and applying non-by-passable charges (~$0.02/kWh) on the full amount of electricity 
consumed from the grid (not just net consumption as previously charged). The headline change, though, 
is the use of default residential TOU rates for all new NEM 2.0 customers, which translates to a decline 
in average credits for customer generators. Despite some of the increased costs to the customer 
generators in NEM 2.0, some of the primary benefits of the previous program have remained, including 
customer generators being provided with the full retail rate for their excess generation and the exemption 
of standby and fixed charges like demand charges, grid access charges, or installed capacity fees.16 
 
NEM 2.0 will only apply to customers who file interconnection applications after the NEM 1.0 ceiling is 
reached in the applicant’s respective service area or after July 1, 2017, whichever comes first. For 
SDG&E and PG&E customers, this ceiling has already been reached, and all future NEM applicants in 
these areas will participate in the NEM 2.0 program.17 SCE still hasn’t reached its limit, and new NEM 
applicants will be able to qualify for the NEM 1.0 program until SCE reaches its limit or until July 1, 2017, 
as stipulated in Decision 16-01-044. Customers who filed before these limits were reached will not be 
affected by NEM 2.0 and will remain eligible for the NEM 1.0 program for the duration of their system’s 
contract (typically 20 years). 
 
 
A BRIGHT FUTURE 

Despite the shift of some costs to the NEM customer generator through the NEM 2.0 program, near-term 
growth is expected to continue and uncertainty about future program changes may drive further 
participation under the NEM 2.0 program structure. One unknown is how customer behavior may change 
due to the institution of the new fees and TOU rates. One response could be the increased adoption of 

                                                
15 http://www.cpuc.ca.gov/General.aspx?id=12154 
16 http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M158/K181/158181678.pdf 
17 https://www.pge.com/en_US/residential/solar-and-vehicles/green-energy-incentives/solar-and-renewable-metering-and-billing/net-energy-

metering-program-tracking/net-energy-metering-and-tracking-faq.page 
 http://www.sdge.com/clean-energy/overview/overview 

Generally, the tier 
reduction lowered 
average customer 
bills, which in turn 
reduced potential 
savings (in the form 
of avoided costs) 
for customer 

generators. 

https://www.pge.com/en_US/residential/solar-and-vehicles/green-energy-incentives/solar-and-renewable-metering-and-billing/net-energy-metering-program-tracking/net-energy-metering-and-tracking-faq.page
https://www.pge.com/en_US/residential/solar-and-vehicles/green-energy-incentives/solar-and-renewable-metering-and-billing/net-energy-metering-program-tracking/net-energy-metering-and-tracking-faq.page
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new technologies, including battery storage, which will allow customer generators to hold energy 
collected by their solar panels until the times of day that the energy they produce is most valuable.  
 
NEM 2.0 isn’t changing in isolation; the program is complemented by the CPUC’s DER Action Plan, 
released in November 2016. The plan’s objectives are to help stakeholders properly value DERs and 
accelerate the adoption of TOU rate pilot programs.18 Currently, the CPUC’s focus is on developing a 
publicly available DER valuation tool with comprehensive location-specific system data. A CPUC-
appointed working team has run into issues to date, but there is still optimism that a refined version of 
the tool will provide an accurate, objective measure of the value of DERs to the distribution system.19 
 
The DER Action Plan is a critical step in California’s grid transformation, but it is not a final solution. The 
plan is mapped out through 2019, a short two years away, when NEM 2.0 is also set to be re-evaluated. 
NEM 2.0 represents the biggest shift to date, but it is also the culmination of years of legislation, 
rulemakings, orders, and decisions at the state and commission level. If the next 20 years of NEM in 
California are anything like the first 20, expect NEM 2.0 to change and change again. 
 
 
ABOUT SCOTTMADDEN’S GRID TRANSFORMATION PRACTICE 

For more than 30 years, ScottMadden has helped our clients transform the way they operate, plan, and 
maintain the grid and interact with their customers. The Grid Transformation practice focuses on helping 
clients adapt to the myriad changes driven by the increasing penetration of distributed energy resources, 
such as distributed generation, storage, demand response, and microgrids. We help our clients choose 
the path that meets their reliability, customer, and regulatory goals, and then we help them implement it. 
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18 http://www.cpuc.ca.gov/uploadedFiles/CPUC_Website/Content/Utilities_and_Industries/Energy/Reports_and_White_Papers/ 

2016%20DER%20Action%20Plan%20FINAL.pdf 
19 http://www.utilitydive.com/news/have-californias-efforts-to-value-distributed-resources-hit-a-roadblock/438400/ 
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