
Harnessing the Power of 
Electric Vehicles

July 24, 2025



Vehicle-grid integration (VGI) is the practice of 
intentionally integrating EVs with the electric grid 
to maximize the use of renewable energy 
resources, increase efficient use of grid 
infrastructure, and avoid otherwise necessary grid 
upgrades—and to benefit the driver participant. 

VGI takes two primary forms
• (unidirectional) managed charging (V1G)
• bidirectional managed charging (V2G)
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We set out to answer three key research questions: 

1. To what extent do varying levels and types of VGI 
reduce the need for additional grid infrastructure 
and its associated costs?

2. What incremental system benefits does electricity 
discharge from EVs provide over managed charging 
alone?

3. How much must vehicle batteries be used to provide 
the benefits of battery discharge to the grid?









V2G can produce 2-4 times the savings of V1G alone. 





VGI can promote long-term grid cost 
containment

• VGI reduces peak demand to 
reduce the cost of delivering 
electricity (yellow bars), with 
most delivery savings coming 
from the distribution system.

• VGI matches charging demand to 
variable renewable energy 
generation, reducing the 
build-out of thermal generation 
(green bars) and storage (gray 
bars).



Recommendation
s

• Prepare the electricity system and plan on VGI: communication protocols, tech for 
visibility into grid conditions, EVs as distributed resources in planning

• Establish systems for efficient interconnection: increase the efficiency and throughput of 
the interconnection queue

• Support and incentivize drivers: support for upfront cost of VGI equipment, increase 
number and variety of V1G and V2G programs

• Require bidirectional charging capability in vehicles

• Update battery warranty protections to cover discharging
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