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• The Regulatory Assistance Project (RAP) is a 
global, non-profit team of energy experts, 
mostly veteran regulators, advising current 
regulators on the long-term economic and 
environmental sustainability of the power and 
natural gas sectors. (www.raponline.org) 

• David Farnsworth has been with RAP since 
2008.  He served as a hearing officer and staff 
attorney with the Vermont Public Service 
Board from 1995 to 2008.  
dfarnsworth@raponline.org
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What is Beneficial Electrification or “BE”?

• Fueling with electricity, appliances and 
machines that would otherwise be 
powered by fossil fuels.  
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What is Being Electrified?
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Why is BE Possible?

• GHG Reduction Goals
• Declining Electricity Sector GHG 

Emissions
• Increased Efficiency of End-Use Equip.
• Technology Advances in Other Sectors
• Need for Flexible Demand to Integrate RE
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Why is BE Beneficial? 

• It’s about reducing overall emissions.
1. Avoiding emissions by moving away 

from fossil fuels; 
2. Accounting for emissions from the 

electric system supporting your 
change; and

3. Understanding the net result.
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Slide Title
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Wiman, Channele. 2016. “Carbon Dioxide emissions from Electricity 
generation in 2015 were lowest since 1993”. Independent Statistics and 
Analysis, U.S. Energy Information Administration.



2016 New Generation Capacity 
Additions by Fuel Source (Source EIA)  
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Emissions
Efficiency
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Supply & Loads are Movable

• Wind & solar energy are variable resources 
• Variability is nothing new for the grid 
• Demand for power from customers is also 

variable and always has been. 
• Timescales of RE variability and demand 

variability (customer loads) can be 
handled in comparable ways
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See, Mark Ahlstrom’s https://www.uvig.org/commentary-uvig-president-responds-economist-feature-renewable-energy/

https://www.uvig.org/commentary-uvig-president-responds-economist-feature-renewable-energy/


Why is BE Beneficial? Cont. 

• Environmentally beneficial plus BE practices can 
be used by power companies to manage their 
grids

• EVs can serve as grid resources
• Making power grids more flexible by moving load to 

reduce peaks and absorb production of renewable 
energy:
• E.g., CA/AZ charge EVs in the middle of the day when the 

sun is shining on PV arrays;
• in MA/ND charge at night when the wind energy is available 

and everyone is asleep
• Getting greater use existing grid resources and returns 

on investments

13



When You Can Move Load
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EVs as Grid Resources
• Vehicles –

• low capacity 
utilization, 

• idle over 95% of 
the time, and

• need to charge only 
about 10% of the 
time

• Provide operational 
flexibility as “load” or 
“generation.”

• Communications 
and actuation 
technology – DR
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Relative Load of Level 2 EV Charger  



One Key:  
Rate Designs

GHG reduction
Grid Management.

Will Rate designs be 
barriers or enablers?

http://www.synapse-energy.com/sites/default/files/A-Plug-for-
Effective-EV-Rates-S66-020.pdf
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http://www.synapse-energy.com/sites/default/files/A-Plug-for-Effective-EV-Rates-S66-020.pdf
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Don’t Forget 
the Efficiency 

of Technologies 
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Charger Efficiency
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• High-Energy Charging Events – Level 2 
chargers are 2.7% more efficient than 
Level 1 chargers.

• During Low-Energy Events – L2 
chargers are 12.8% more efficient than L1 
chargers.

Low-Energy event defined – charging less than 
2kW, i.e., 40 minutes or less w/L2 charger 
(e.g., while you are in the store)



Brattle’s Electrification – Emerging 
Opportunities for Utility Growth

• Modeling technical potential suggests that electricity 
sales could double from 2015 levels by 2050 if the 
heating and transportation sectors were to switch 
from their current fuel mix to 100 percent electricity. 

• Coupling electrification of heating and transport with 
significant decarbonization of the power sector and 
modest reductions in other energy sectors could lead 
to more than a 70 percent reduction (from 2015 
levels) in U.S. energy-related GHG emissions  
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http://www.brattle.com/system/news/pdfs/000/001/174/original/Electrification_Whitepaper_Final_Single_Pages.pdf?1485532518

http://www.brattle.com/system/news/pdfs/000/001/174/original/Electrification_Whitepaper_Final_Single_Pages.pdf?1485532518


Brattle’s Emerging Opportunities cont.
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Some Next Steps

• GHG accounting should recognize that the 
emissions intensity of the grid is changing
– DOE and EPA update “Source” emissions factors

• Electrification projects should account for 
impacts that result from direct combustion of 
fossil fuel

• Emissions efficiency should be considered in 
addition to energy efficiency (i.e., kWh saved) 
as a metric for projects targeting emissions 
reductions.
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Remember

• Electrification is beneficial when it produces 
net emissions reductions
– “Emiciency” – the grid is getting cleaner, but 

metrics are important to ensure clarity regarding 
net emissions.

• BE can be an important to grid management
– Utilities will need to adopt effective rate designs 

and smart charging programs.
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Thank You
Q&A
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