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Historical CO2 Emissions Deep Decarbonization Trajectories

Historical data from “2016 ISO New England Electric Generation Air Emissions Report,” January 2018. Deep decarbonization trajectories span three scenarios: 90% 
reductions from 2016 by 2050; 100% reductions by 2050, and 90% reductions by 2045 and net negative emissions equal to 10% of 2016 emissions levels by 2050. 
Trajectories are illustrative of electricity sector reductions needed to reach economy-wide carbon reductions of approximately 80%.
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Graphic source: ISO New England, “State of the Grid: 2018”



Graphic source: Williams et al., “Deep Decarbonization in the Northeastern United States and Expanded Coordination with Hydro Quebec,” April 2018
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Source: Patrick Brown, MIT Energy Initiative, from forthcoming work; image blurred until publication
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Calculations based on a distribution feeder with 9% average annual losses and using ISO New England average system load profile and solar PV production profiles for a roof 
mounted system in Newtown, MA from PVWatts. Marginal loss reduction value will differ by feeder and location depending on combination of line resistance, line loading, 
and alignment of solar and demand profiles.





Presenters calculations. Assumptions and methods available upon request: jesse_jenkins@hks.harvard.edu

$2 – Boston vs. Western Mass. Spread in 2016 ISONE values from P. Brown

$6 – Highest spread in 2016 ISONE values from P. Brown



Presenters calculations. Assumptions and methods available upon request: jesse_jenkins@hks.harvard.edu

$3 – 10 mi, 230 kV spur line to existing transmission network

$41 – 200 mi, 345 KV line or HVDC similar to NECEC / Northern Pass

$21 – 100 mi, 345 KV line (e.g. Springfield to Boston)



Presenters calculations. Assumptions and methods available upon request: jesse_jenkins@hks.harvard.edu

$1 – Feeder with 4% average losses, 
20% of annual demand met by existing PV

$6 – Feeder with 9% average losses, 
minimal PV penetration



$0 – Vast majority of distribution feeders have 
no opportunity for solar to defer upgrade 

(e.g. ~55 of 2100+ feeders in National Grid 
New York territory face load-driven 

upgrade in next 10 year)s

$43 – $60/kW-yr deferral value, 
highest distribution network value found in 

Cohen, Kauzmann & Callaway (2016)

Presenters calculations. Assumptions and methods available upon request: jesse_jenkins@hks.harvard.edu



Presenters calculations. Assumptions and methods available upon request: jesse_jenkins@hks.harvard.edu




















