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Residential DER Growth

Source: Wood Mackenzie (2020) – U.S. DER Outlook: 2016 – 2025E



Net Metering Challenges
• Net Metering: Behind-the-meter DER production (and 

consumption) is often paid the prevailing retail rate

• Issue: Existing retail tariffs are simplistic with time-invariant 
volumetric (¢ per-KWh) charges and limited fixed charges 
– Somewhat alleviated by TOU pricing, but still not perfect
– Calls to raise fixed charges (raises equity concerns)

• Implications:
– Poor mismatch with the underlying costs of energy services 
– Over or under compensation of distributed solar (and other DERs)  è

Distortions on the intensive and extensive margin
– Cost-Shifting concerns
– Rate design problems magnified with distributed batteries and EVs



Value of DERs

Source: Gundlach and Unel (2019)



Time Value – Hourly and Seasonal:
Southern Cal. Edison Avoided Marginal Cost

Source: Boampong and Brown (2020)



Dist. Spatial Value – Location, Location, Location

Locational Net Benefit Analysis Integration/Host Capacity Analysis

Source: SCE (2020)



Retail Rate Design Example - VDER

• “Value Stack” – (EX: New York)
– Energy (LMP) [Hourly]
– Generation Capacity (ICAP) [month -

year]
– Environmental (E) [Hourly – 25 years]
– T&D Capacity [1 – 10 years]

• The Good: 
– Better approximates value and costs of 

DERs
– Capacity measures can capture local 

constraints
– Reduces cost-shifting + “death spiral”

• The Bad:
– Complicated and controversial 

valuations
– Smooths over too much (time + 

spatially) 
– Locks-in rates for 1 – 25 years Source: Gundlach and Unel (2019)



Key Challenges Going Forward

1. Information
– Need increased transparency on grid-value and costs of DERs
– Where are DERs located on the grid? 

2. Model Costs/Benefits è Rates
– Challenges of mapping modeled benefits/costs è Rates

3. Balancing Economic Efficiency + Fairness/Gradualism 
– Movement to more efficient tariffs can result in big changes
– Winners + Losers è value of pre-emptive policy action

4. Stranded Cost Recovery
– Emerging technologies è stranded assets
– How do we allocate these costs? 



Electric Vehicles + The Duck Curve

Simulated EV Loads

Source: CEC (2018)
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