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2 key takeaways:

1. Net metering is one (problematic) path to remunerating
the benefits of rooftop solar. Ultimate question is about
the appropriate allocation of costs and benefits.

2. Today’s rates aren’t “fair”, but new thinking can improve
both efficiency and equity. This is likely to come at the

expense of rooftop solar returns.
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Efficient rates charge the short-run social marginal cost of
consumption and recover residual costs through minimally distortive
charges
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To understand the real-world implications of efficient rates, we leverage
meter data from Chicago, IL
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We map consumption data to Census data on income and other key
socioeconomic variables as well as PV adoption likelihood

Census data at Census Block Group (CBG) level

% Distributions of household incomes and other socioeconomic variables

O Nine discrete income classes

o Also track impact by race, employment, education, etc.
20"
Distributions of rooftop solar adoption likelihood by income
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Under tariffs with volumetric residual cost recovery, solar is likely to lower

bills for high-income customers at the expense of low-income customers

Changes in expenditures by income quintile
Flat, volumetric tariff

200

-200

Average Change in Annual Expenditures
Flat Tariff [$]

-400

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Percent of Single Family Homes with Rooftop Solar PV

= Income Quintile: Q1 E Q2 M Q3 M Q4 H Q5

Source: Scott Burger, 2019. Tariff Design for the 21st Century: Designing Efficient Electricity Tariffs Within Socio-Political Constraints. Forthcoming.



Within and across income classes, solar adopters benefit at the

expense of non-adopters

Changes in annual expenditures by income: Adopters vs. Non-Adopters
Flat, volumetric tariff
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Source: Scott Burger, 2019. Tariff Design for the 21st Century: Designing Efficient Electricity Tariffs Within Socio-Political Constraints. Forthcoming.



The emissions reduction value of solar may exceed the magnitude of
avoided residual cost in some regions. This implies that, in certain regions,
PV adoption under net metering may create a cost shift but may not be
economically inefficient

Figure 5-14: Estimation of avoided emissions value of distributed solar PV
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2 key takeaways:

2. Today’s rates aren’t “fair”, but new thinking can improve
both efficiency and equity. This is likely to come at the
expense of rooftop solar returns.



Efficient rate designs increase consumer surplus for nearly all customer
segments at very low levels of price elasticity - Nonetheless, some low-

iIncome customers are negatively impacted

Changes in consumer surplus relative to the flat (default) tariff for
customers with <$15,000 per year in income
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Source: Burger et al., 2019. The Efficiency and Distributional Effects of Alternative Residential Electricity Rate Designs. The Energy Journal. Forthcoming.



Increasing fixed charges in a uniform fashion increases expenditures for low-
income customers, but moving to real-time prices does not

Tariff changes Effects on bills
for low-income
customers
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Efficient tariffs eliminate cost shifts, enabling energy cost savings and

average savings across income quintiles

Changes in annual expenditures by income: Adopters vs. Non-Adopters
Real-time price tariff with fixed residual cost recovery
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Source: Scott Burger, 2019. Tariff Design for the 21st Century: Designing Efficient Electricity Tariffs Within Socio-Political Constraints. Forthcoming.



Low-income expenditures may be lower under a fixed-charge tariff at moderate
rooftop solar penetrations - This observation contradicts common rate design logic

Changes in expenditures by income quintile

Real-time price tariff with fixed residual cost recovery vs. Flat tariff
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Fixed charges based on customer demand characteristics that correlate
strongly with income can be far more progressive than uniform fixed
charges
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Source: Burger et al., 2019. The Efficiency and Distributional Effects of Alternative Residential Electricity Rate Designs. The Energy Journal. Forthcoming.



In summary:

1.

PV adoption under rates with volumetric residual cost recovery may create
substantial regressive cost shifts.

Efficient rates eliminate cost shifts between PV adopters and non-adopters.

Rooftop solar may, by random chance, create more benefits than net metering with
volumetric rates remunerates, but this does not eliminate cost shift problems.

Efficient rates create substantial surplus relative to alternatives.
Efficient marginal prices with uniform residual charges are regressive.

Simple changes to fixed charges can efficiently mitigate undesirable distributional
Impacts.



Thank you!

Questions?
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