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Required Renewable Capacity in Canada for
net-zero in 2030, 2040 and 2050
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Required Renewable Generation in the United
States for net-zero by 2050
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States with Statutory GHG Reduction and
Reporting Requirements and Market-Based Policies

Reduction and Reporting Requirements Market-based Policies
Gray = no requirement Gray = no policy

Shields (2021) 6



GHG Emissions Reduction Targets 2030 / 2050

Quebec

37.5% / Net-zero

Ontario
37% 1 80%

New York
40% / 85%

Note: GHG emissions targets are measured below 1990 levels
except for * (below 2002 levels) and ** (below 2005 levels)

Atlantic provinces

NB: 35% / 80%*

NL: 30%** / 75%*
NS: 53%** / Net-zero
PEI: 40%** / Net-zero

New England

CT: 45%* / 80%*
MA: 50% / Net-zero
ME: 45% / Net-zero
NH: 20% / 80%

RI: 45% / 80%

VT: 40% / 85%

Sources: C2ES - the Center for Climate and Energy Solutions - for US and Canada GHG Emissions Targets (2021); Energyhub - Clean Energy Targets Canada (2021); National Conference of State Legislatures (NCSL) -

State Renewable Portfolio Standards and Goals (2021)

Bouchet & Pineau (2022) State of Energy in Northeastern North America



Northeast: Popu
intensity and res
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100 TWh 24.1¢/kWh



2. Integration and cooperation:
the missing link
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MASSACHUSETTS

DECARB

A report commissioned by the Massachusetts Executive Office of

Energy and Envi Affairs to identify

equitable strategies to ensure Massachusetts achieves net-zero
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North America
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Northeast Power Coordinating
Council (NPCC):
one Regional Entity of the
North American Electric
Reliability Corporation (NERC)
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3. Gains from integration
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Deep decarbonization in Northeastern North America: The value of
electricity market integration and hydropower
Jesiis A. Rodriguez-Sarasty , Sebastien Debia , Pierre-Olivier Pineau

Diuartment of Decision Sciences, FEC Morsreal, 3000 Chein de [ Cite- Seinde-Catherine, Mosménl, 0, HST 247, Genada

ARTIGLE INFO ABETRACT
Fiywordb: In several coumtries, electricity systems are under srong decarboniztion pressure. In pasticalar, the Canadian
Elmasiity s fnigntio provinees of Quebec and Ontarko as well s the states of the northeastern United States have commited 1o aut
[——

thelr greenhotse embssions by more than 70% (with respect to emission Jevels of 1990). Increased callaboration
and Integration between furlsdictions could decresse such decarbondmtion coms, especially when Important
bydropower resources we vallable.

Usirg a capacky expansion and dispatch model of the Northeastem North American electricity sector, we
analyze the impact of emissicn reduction targess, load levels and avallabllity of power technologies in & range of
scenrios, In crder to assess the benefits of reglonal coopemton. Our results show that for deep decarbanization,
the electricity symem costs can be significantly reduced through integration, espectally by adding mere Inter-
conpection capacity. These comts savings and benefits we however pot eventy allocated berween furisdictions,
creaing potentially difficult collaboration incentives.

Hiplegeres
Hemtlmastors Neoethy Assrsicn

1. Introduction ng institution, the Northeast Power Coordinating Council

. but they atherwise plan their respective povwes systemsin
‘Emission pathways consistent with 1.5°C (or 2°C) ghobal warming  almost complete integration benefit

rrqmne reaching net zero emissions by 2050 (or 2070, according to patential.

19). Such level of decarbonization will requi Tn this multi-region setiing, electricity market integration and

W coaperation can oecur in multiple ways, for example, trough coordi

nated capacity plarning, pocled capacity resources or electricity trade

Such coeperative actions can support the transformation of pawer sys
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regional earbon eap-and-trade markets co
tricity sector in the Northeastern states of the US,
the Canadian provinoss of Quebec and Nova Scot
ever, cooperaticn in the North American northeast electricity sector has
been mastly Hmited to bilateral frade of surples power (CEA, 2016 ‘This paper illastrates the valie of electricity market integration in a
Whilk the region inchudes fve areas (New Yok, New England, Ontario,  context of a region srangly committed (0 deep decasbonizatian. 1t akso
Quebes and the Atlantic provinces), there are carrently more than five explaresthe insuch. iration, as the
very different electricity market designe They chare one relisbility  large hydropower capacity in Quebec (40_44 GW, correspanding to 279%

» Load balancing and smovther generath
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Annual decarbonization cost
No Trade / No New Transmission / Optimal Transmission
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Capacity [GW]

Interties are critical

Expanded Transmission Deep Integration
25
AT-NE
20 AT-QC
NY-NE -_
I NY-ON QC-NY
15 Wl QC-NE
Bl QC-NY o NE
EEE QC-ON
10
5
0

50 60 70 80 90 100 60 70 80 90 100
Decarbonization [%] Decarbonization [%]

18



80

Important Wind and Solar requirements
(90% decarbonization)
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More interies = More wind

With Optimal Transmission :
* Hydro-Wind correlation: from -0,06 to -0,28
* Wind generation: from 102 to 120 TWh
* Wind curtailment: from 1,5 % to0 0,1 %

Rodriguez-Sarasty, Debia, Pineau (2021)



Regional Cost Impacts

Annualized cost of operation and incremental investments by decarbonization level
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Conclusion

* Lots of areas to study

 Sadly, there is limited institutional capacity to adequatly use models
and their results

* This is where people like me can (maybe) help bridge the gap
between OR models and their use to support decision making and

policy
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