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About RAP – US 

RAP provides technical and policy support at the 
federal, state and regional levels, advising utility and air 
regulators and their staffs, legislators, governors, other 
officials, and national organizations.

We help states achieve ambitious energy efficiency and 
renewable energy targets, and we provide tailored 
analysis and recommendations on topics such as 
ratemaking, smart grid, decoupling and clean energy 
resources. RAP publishes papers on emerging 
regulatory issues and conducts state-by-state research 
that tracks policy implementation.

2



Overview of Presentation

• A general explanation of what net metering is and how it 
works

• Power Sector Transformation - the rise of customer 
sided options, with an emphasis on distributed 
generation - balancing the interests of stakeholders

• Utility concerns for lost revenues associated with greater 
distributed generation deployment

• Rate Design solutions being proposed in various 
jurisdictions and the pros and cons of those designs
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Net Metering and How it Works
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Net Metering

Net metering is a mechanism under 
which the utility nets the electricity 
produced from a customer’s system with 
the electricity the customer purchases 
from the utility with compensation set at 
the full retail rate.
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Almost All Grid-connected PV Systems 
are Net Metered

99%

1%

Net… Other…
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Source: Solar Electric Power Association (2012)



Utility 
Average Cost 

of Service
Retail Rates

Traditional Ratemaking View
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Lost Revenues 
from 

Net Metering

Fuel and 
Purchased 

Power Costs 
Avoided By Net 

Metering

Utility View of Net Metering
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Solar Advocate View of Net Metering

Lost Revenues 
From Net 
Metering

Long-Run Avoided Cost for 
Generation, Trans, Dist
+ Reduced Emissions
+ Avoided Fuel Cost Risk
+ Avoided Fuel Supply Risk
+ Local Economic 
Development
+ Future Carbon Costs
+ Shading Benefits on AC 
Load
+ Much, much more
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Utility 
Average Cost 

of Service

Long-Run Avoided Cost 
for Generation, Trans, 
Dist
+ Avoided Emission Cost
+ Avoided RPS Obligation
+ Avoided Fuel Cost Risk
+ Avoided Fuel Supply 
Risk

Balanced Net Metering View
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Power Sector Transformation
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Business-As-Usual is Yielding 
to New Approaches to Utility 

Distribution Planning

OPPORTUNITIES:

• Rapidly falling technology costs

• Rise of the digital economy and 
new capabilities from IT

• Proliferation of new business 
models to create customer value

CHALLENGES:

• Aging infrastructure

• Poor system efficiency

• Flat load growth

• Climate change

Historical regulatory approach and utility 
business models are not well adapted to address 

challenges and capture opportunities

12



Power Sector Transformation: 
Regulatory Opportunities

• Enabling more choices among “prosumers” to obtain energy efficiency, dynamic 
pricing, distributed generation and participate in demand response programs;

• Enabling new technologies and services that connect the customer to the grid in 
an exchange of benefits

• Preparing the distribution system to integrate new customer choices and 
optimize benefits back to the grid

• Providing appropriate price signals to consumers that match rates with system 
costs

• Providing incentives to utilities to align their interests with the public interest
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The Information Age Is Changing 
Traditional Utility Service Delivery

Factors changing the role of the customer:

• Availability of energy efficiency programs and distributed 

generation (usually PV for residential customers).

• Installation of two way communications by some utilities (AMI) 

which better enables dynamic pricing and demand response.

• Growth in electric vehicles, storage and other technologies

• Availability of data analytics for better characterization of customers

• Recognition that the availability of customer resources and load 

shifting can be least cost options when compared to adding 

additional capacity.
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Utility Concerns Regarding Lost 
Revenues
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Rate of Return Regulation Refresher

Revenue Requirement = Test Year Expenses + 
Depreciation + Taxes + (Rate of Return * Rate Base)

Revenue Requirement is recovered from (#Customers * 
Customer Charge) + (Projected Sales * Price/kWh)

Or Price/kWh = Revenue Requirement – (Customer Service 
Charge + Revenue/Projected Sales)

– Price/kWh collects all fuel costs and, generally,
non-customer-specific fixed costs

16
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Rate of Return Regulation

Under rate of return 
regulation, utilities can 
increase earnings by:

• Increasing operational 
efficiency (reducing costs)

• Selling more energy 
(“throughput incentive”)

• Building infrastructure 
(earning a return on the 
investment)
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How Changes in Sales 
Affect Earnings

12.31%11.88%$11,076,180$1,176,180$1,809,5081.00%

13.61%23.76%$12,252,360$2,352,360$3,619,0152.00%

14.92%35.64%$13,428,540$3,528,540$5,428,5233.00%

16.23%47.52%$14,604,720$4,704,720$7,238,0314.00%

17.53%59.40%$15,780,900$5,880,900$9,047,5385.00%

11.00%0.00%$9,900,000$0$00.00%

4.47%-59.40%$4,019,100-$5,880,900-$9,047,538-5.00%

5.77%-47.52%$5,195,280-$4,704,720-$7,238,031-4.00%

7.08%-35.64%$6,371,460-$3,528,540-$5,428,523-3.00%

8.39%-23.76%$7,547,640-$2,352,360-$3,619,015-2.00%

9.69%-11.88%$8,723,820-$1,176,180-$1,809,508-1.00%

Actual ROE% ChangeNet EarningsAfter-taxPre-tax
% Change 
in Sales

Impact on EarningsRevenue Change
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Changing the Framework

• Regulatory goals
o Remove the dependence on sales for utility revenues
o Align utility profits with public policy objectives
o Change utility’s culture throughout the organization to 

embrace grid modernization, planning, and DER

• Some options include:
o Decoupling
o Performance-based ratemaking 
o Total expenditure accounting (TOTEX)
o Utility income for assets under management mechanism
o Distribution Credits 
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Getting Incentives Right

All regulation is incentive regulation.
An important skill for regulators is to understand 

what incentives are created by any particular 
regulatory scheme and to design a scheme that 

best serves the desired objectives.
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Decoupling

• Decoupling is designed to address the throughput 
incentive by breaking the link between utility sales and 
revenue

• With decoupling, the Commission in a rate case 
proceeding determines the distribution revenue 
requirements which become the basis for determining the 
revenue the utility will receive in rates.

• At the end of an agreed upon period, the utility’s 
authorized revenue requirements are measured against 
actual revenues

• Rates are then reconciled to allow the utility to recover 
(positive or negative) the difference between revenues 
authorized and revenues received
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How Decoupling Works
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Target Revenues $10,000,000

Test Year Unit Sales 100,000,000

Price $0.10000

Actual Unit Sales 99,500,000

Required Total Price $0.1005025

Decoupling Price "Adjustment" $0.0005025

Periodic Decoupling Calculation

From the Rate Case

Post Rate Case Calculation



Ohio Revised Code Section 4928.66(D)

The commission may establish rules regarding the content of an 
application by an electric distribution utility for commission 
approval of a revenue decoupling mechanism under this division. 
Such an application shall not be considered an application to increase rates and 
may be included as part of a proposal to establish, continue, or expand energy 
efficiency or conservation programs. The commission by order may approve an 
application under this division if it determines both that the revenue 
decoupling mechanism provides for the recovery of revenue that otherwise may 
be forgone by the utility as a result of or in connection with the implementation 
by the electric distribution utility of any energy efficiency or energy 
conservation programs and reasonably aligns the interests of the utility 
and of its customers in favor of those programs. 

(Emphasis added)
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Performance-Based Regulation

• Shift from a strictly investment-plus return on capital framework to 
one that encourages behavioral changes. 

• Create metrics that measure and reward desired performance that 
motives management to innovate, control costs, or otherwise 
improve outcomes.

• Performance incentives can flow through to employee compensation 
plans, as corporate incentives do now, as an example of a mechanism 
to make performance incentives meaningful. 

• Provides more rational allocation between risks and rewards.

• Performance goals and associated metrics could be structured over a 
period of time and include milestones toward the achievement of 
certain longer-term objectives
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Performance-Based Regulation

• Dimensions of performance 
include:
o Reliability
o Safety
o Customer satisfaction
o Financial health
o Cost containment –

economic efficiencies
o Plant performance
o Innovation 
o Asset management 
o Encouraging investment in 

distributed generation and 
energy efficiency
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Distribution Credits

Compensate customer 
for providing support to 
the grid when DG is less 
costly than the 
infrastructure upgrade 
the utility would 
otherwise invest in
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Rate Design Options
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Rate Design Options
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Principle #1 for Rate Design:

A customer 
should be allowed 
to connect to the 
grid for no more 
than the cost of 
connecting to the 
grid. 
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Principle #2

Customers should 
pay for the grid in 
proportion to how 
much they use the 
grid, and when they 
use the grid. 
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Principle #2 
(cont’d)

Customers should 
pay for the grid in 
proportion to how 
much they use the 
grid, and when they 
use the grid. 
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Principle #3

Customers 
delivering power to 
the grid should 
receive full and fair 
value –- no more 
and no less. 
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Rate Design Options

• Net metering 

• Straight-fixed variable rates

• Minimum Bills

• Special Charges for PV

• Residential Demand Charges

• Value of Solar

• Residential Peak Pricing

• RAP proposed rate design
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Straight Fixed/ 
Variable: 

100% of
Distribution  

System 
Classified as 
Customer-

related
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Comparison of High Fixed Charge
to Minimum Bill Rate Form
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Rate Difference ($0.025) $0.005 

% Rate Difference -25% 5%

Short Run Elasticity -0.20 5% -1%

Long-Run Elasticity -0.70 18% -3%

Elasticity Impact

Conventional 

Rate    

Design

High 

Customer 

Charge

$20 

Minimum 

Bill

Customer Charge $5.00 $30.00 

Minimum Bill:  $   20.00 

Per-kWh Charge $0.100 $0.075 $0.105 

Total Bill (1000kWh) $105.00 $105.00 $105.00 

Minimum Bill; Usage of 1,000 kwh



Special Charge for PV Customers

Tied to estimated additional costs for 
voltage regulators and other grid 
investments to accommodate PV.

• Arizona:  $0.90/kW of panel size 
(adopted)

• Hawaii:   $16/month (proposed)
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Residential Demand Charge
(or panel size charge)

• Customer pays based on size of 
connection to grid.

• If recovering ONLY transformer cost 
and additional costs to accommodate 
solar, may be cost-based.

• Does not recognize value of solar.
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Value of Solar Tariff (VOST)

38

Recognize all values 
of solar:

• Renewable
• New Resource
• Delivered to System
• Environmental
• Fuel Cost Risk
• Price Suppression

$0.00

$0.05

$0.10

$0.15

$0.20

$0.25

DG Value Retail Rate

Ancillary
Services
Local Economy

Emissions

Reserves

Losses

Distribution

Transmission



$0.00

$0.10

$0.20

$0.30

Value of Solar Tariff
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Average USA Residential Rate:  

$0.125/kWh

Average Value of Solar:  

$0.162/kWh



Example Residential 
Critical Peak Rate

Critical Peak Maximum:  4 hours per day; 
10 days per year
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Portland General Electric (Oregon)

Customer Charge $9.00

Off-Peak $/kWh $0.0916

On-Peak $/kWh $0.1166

Critical Peak $/kWh $0.4335



Boiling It Down To Rate Design
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Rate Element Amount

Billing and Collection $4.00/month

Transformer Demand Charge $1.00/kVA/month

Power Supply and Distribution (both directions)

Off-Peak $.07/kWh

Mid-Peak $.10/kWh

On-Peak $.15/kWh

Critical Periods $.75/kWh

Costs to Connect to the Grid



Rate Design Resources

• Designing Tariffs for Distributed Generation Customers

• Smart Rate Design for a Smart Future

• Designing Distributed Generation Tariffs Well

• Rate Design Where Advanced Metering Infrastructure 
Has Not Been Fully Deployed

• Revenue Regulation and Decoupling: A Guide to Theory 
and Application

• Time-Varying and Dynamic Rate Design

Go to www.raponline.org
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http://www.raponline.org/document/download/id/7680
http://www.raponline.org/document/download/id/7680
http://www.raponline.org/document/download/id/6898
http://www.raponline.org/document/download/id/6516
http://www.raponline.org/document/download/id/902
http://www.raponline.org/document/download/id/5131
http://www.raponline.org/


About RAP

The Regulatory Assistance Project (RAP) is a global, non-profit team of experts that 
focuses on the long-term economic and environmental sustainability of the power 
sector. RAP has deep expertise in regulatory and market policies that: 

 Promote economic efficiency
 Protect the environment
 Ensure system reliability
 Allocate system benefits fairly among all consumers

Learn more about RAP at www.raponline.org

jmigden@raponline.org

614-330-2080

mailto:jmigden@raponline.org


Appendix
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Decoupling Rate Adjustments Have 
Generally Been Very Small
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Source:  Lesh, 2009



Total Expenditure Accounting (TOTEX)

• Currently in use in Great Britain

• Utilities are eligible to earn a return on both the traditional invested 
capital as well as selected operational expenditures (OpEx).  This 
would include long-term contracts with third-parties for grid 
services. 

• Typical operating expenses, such as employee salaries, would 
continue to be passed through to ratepayers as they currently are in 
rate cases as an operating expenses. 

• Under a TOTEX approach, the incentive to invest in infrastructure 
would be no different than the incentive to contract for services.  
Regulated returns would be determined based on a combination of  
utility capital expenditures and some operational expenditures – like 
third-party contracts.  This differs from traditional regulation where 
only capital expenditures earn a return.
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Utility Income for Assets Under 
Management Mechanism 

• The long-term cost commitment for contracts that the utility enters 
into with third parties for grid services is determined and is eligible 
for a rate of return. 

• The utility’s compensation would be based on the assets that are 
controlled by the utility as a result of establishing long-term 
contracts with third parties. 

• The incentive to invest in infrastructure would be the same as the 
incentive to contract for services. 

• This approach would address an ongoing financial problem faced by 
utilities resulting from the imputed “debt equivalence” of these long-
term contractual obligations by rating agencies.
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Minnesota Order on Value of Solar
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