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New England states have very 
di fferent targets



Technical  opt imum    Soc ial  opt imum



Delayed Decarbonizat ion



PI: Dr. Ryan 
Calder

Virginia Tech

Goal:  Accelarate  decarbonizat ion  by  pick ing 
decarbonizat ion pathways  consistent  with soc ia l  
values



Model ing Approach



Decarbonization Pathways



Pathways Summary (50th Percentile)



Net Present Values of Total  Costs 2025-2050 
(bil l ions of 2023-USD)

We synthesized generation,  emissions,  and cost data for existing and future  
generation assets and decarbonization pathways,  adapting Calder et al .  (2022) 
for New England.



Ramp Analysis  and 
Generat ion Constra ints  
1. Ramp counts: No significant 

difference between “All Options” and 
“Offshore Wind Constrained” 
pathways

2.Down ramps: The “No New 
Transmission” pathway shows higher 
down ramps until 2040 compared to 
other pathways.

3.Shortfalls: The “No New Transmission” 
pathway shows shortfalls being 
maximized, especially at extremes.



Supply Curve  Forecast ,  Jan,  01,  2050 A ll  Opt ions Pathway P50



Salem Harbor Station NGCC Units 1&3, MA

Fossil  Fuel Generation Sample



Coos,  NH

Suffolk,  MA

Spatial  Dist r ibution of 

Air  Pol lutant Costs



Most l ikely locat ions for  new 
hydropower?
• 9 GW increase in installed capacity for hydropower in Quebec 

based on ISO NE

• Hypothetical location of new reservoirs would be in northern 

Quebec

• More recent reservoir developments favor smaller dams in 

higher quantity rather than large dams

• HQ is currently studying St. Lawrence River as part of its 

refurbishment requirements

• HQ utilizes basin diversions to help develop new reservoirs

• Multiple Potential Reservoirs can be placed near Manouane 

River Diversion Project where the annual diversion capacity is 

~100 m^3/s

• ResME (Delwiche et al 2022) is used to estimate CH4 

emissions



Decarbonization
Pathways

Integrated modeling to understand health, 
economic, environmental tradeoffs

GHG Emissions

Total 
Costs/Benefits

Air Pollutants

Economic Impacts

Renewables Env 
Impacts



Attributes 
Va l idat ion Survey
415 respondents



Top 3 Identif ied Attr ibutes

01

02

03

Health impacts from air pollutants

COMMUNITY 
VALUES

Local employment from renewable energy

Global and U.S .  cl imate change impacts from 
emissions



New Nuclear     Community  Value 



To be cont inued 

mid 2024 -  2025



Email: amirgazar@vt.edu
LinkedIn: Amir Gazar

LETS CONNECT!
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