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Economy-Wide GHG Reduction Goals in the Northeast U.S.
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State 2050 Goal

New York 80% below 1990 levels

Connecticut 75-80% below 2001 levels

Rhode Island 80% below 1990 levels

Massachusetts 80% below 1990 levels

Vermont 80-95% below 1990 levels

New Hampshire 80% below 1990 levels

Maine 75-80% below 2003 levels

• All Northeastern 
jurisdictions have 
ambitious greenhouse 
gas reduction targets

• Some state goals are 
legally binding, while 
others are aspirational



Current policy carbon emissions trajectories
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Based on the U.S. 2017 Annual Energy Outlook with additional regional policies

Current policy 
reduces emissions 
over the next 10 
years

Growth in energy 
services increase 
emissions in the 
subsequent 20 
years

80-85 percent below 1990 levels



Current policy carbon emissions trajectories
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How do we get there?

Based on the U.S. 2017 Annual Energy Outlook with additional regional policies



Roadmap: three pillars of deep decarbonization
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New York & New England

• 3x increase in the share 
of energy from 
electricity

• 87% decrease in the 
emissions intensity of 
electricity generation

• 40% drop in final energy 
use per capita (no drop 
in energy services)

2050 Benchmarks

Annual per capital energy use 
(MMBtu/person)

Carbon emissions per unit of 
electricity (kg CO2/MWh)

Electricity share of end use 
energy consumption (%)



Northeast electricity systems will be at the forefront of decarbonization
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Present-day load profile

2050 load profile

Hour-of-the-Year1 8760

• To facilitate economy-wide deep 
decarbonization, Northeast electricity 
systems (ISO-NE/NYISO) will need to 
manage two major challenges:
• Increased electric load. Electrifying heat 

and transportation will substantially 
increase electricity demand, especially 
during the winter.

• Inflexible electricity supply. Wind and 
solar are variable and non-dispatchable by 
nature. Excess and/or insufficient 
generation will create a supply-demand 
imbalance.



Assessing the value of increased coordination
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• The assessment of economic 
benefits of increased Hydro-Québec 
and Northeast U.S. electricity supply 
coordination weighs:

• increasing investment costs for hydro 
and wind generation located in Québec 
and associated transmission expansion,

against

• decreasing costs of Northeast clean 
energy and balancing resources.

Other energy 
system costs
(do not change 
across scenarios)

Northeast clean 
electricity

Balancing 
resources

Expanded HQ 
hydro/wind

Cost savings

En
e

rg
y 

sy
st

e
m

 c
o

st
s 

($
/y

r)

Northeast U.S. Energy System Costs

Current 
Coordination

Increased 
Coordination
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Five deep decarbonization scenarios

Comparisons between scenarios are made to assess costs and benefits

(c) Base DDP (d) Expanded Wind (e) Expanded Hydro (f) Transmission Only (g) PJM Coordination

HQ exports to  
Northeast 
(TWh/yr)

2015 = 22.4
2050 = 22.4

+30 TWh Wind +30 TWh Hydo (no change) +30 TWh Hydo

HQ interconnection 
capacity to 
Northeast (MW)

Existing:        
4,115 MW

Expanded:
+9,000 MW export capability

Northeast inter-
connection cap. to 
PJM (MW)

Existing 3,075 imports, 1,500 exports –
consistent with NY long-term planning assumptions

Additional 3,000 
MW import/export

DDP reaches 80% Reduction in CO2 Emissions by 2050

Note on scale: one large nuclear power plant (e.g. Indian Point) produces approximately 16.5 TWh per year
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System-wide net cost savings to all parties relative to Base DDP scenario

• Expanding HQ hydro resources 
and transmission interties to the 
Northeast produces up to $4.2 
billion per year (scenario “d”) in 
system-wide net cost savings in 
2050 for deep decarbonization 
pathways in the Northeast

• Savings come from avoiding:

• Procurement of the most 
expensive offshore wind resources

• Capital and production costs for 
thermal generation

Economic benefits of increased HQ-Northeast coordination

Annual Cost Savings in 2050 ($mil/yr)



Sensitivity of cost savings to alternative scenarios
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System-wide cost savings to all parties relative to Primary scenario

Annual System Cost Savings in 2050

$4.380 bil/yr

Expanded 
HQ-Northeast 

Ties

Expanded 
NYISO-PJM 

Ties

New HQ 
Hydro for 

Export

New HQ 
Wind for 

Export

   

   

   

   

Expanded Wind
Scenario (d)

Transmission Only
Scenario (f)

PJM Coordination
Scenario (g)

Expanded Hydro
Scenario (e)

Additional 
production cost 
savings in PJM

$3.099bil/yr

$4.209 bil/yr

$0.132 bil/yr



Study conclusions
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• Under current policy, the Northeast will not reach its 2050 carbon targets

• To achieve these reduction targets three pillars are required that transform 
the energy system
• Electrification, Energy Efficiency, and Electricity Decarbonization

• Electricity systems are at the center of decarbonization and face large 
challenges

• Better coordination between the Northeast and Hydro-Québec could reduce 
the challenges and result in savings of $4 billion per year by 2050
• Unlocking Hydro-Québec as “the battery of the Northeast” will require significant 

new shared infrastructure
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Coordination between Hydro-Québec and the Northeast U.S.
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• Hydro-Québec (HQ) is already a large provider of low-

carbon electricity to the Northeast U.S., with strong 

interties in place

• HQ to ISO-NE:  2425 MW

• HQ to NYISO:   1690 MW

• Increased coordination includes potential 

development of hydro and/or wind resources in HQ, 

and increasing transmission capacity between HQ 

and the Northeast

Hydro 
Québec

Source figure from IRC
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