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Study: Ques tions  As ked by GSGP

How much electricity is generated in the Region, and what is the 
fuel mix including renewables such as wind, hydroelectric, and solar?

How is the Region meeting its renewable energy demand? Local 
production or by importing from other areas to fulfill state-and 
provincial-level clean energy targets? 

What is the net import or export of electricity into or from the 
Region, and what are the main sources? Is there a surplus of 
energy that could support the development of new industries and 
future growth? Which states or provinces are the largest exporters?

Over the next decade, what are the projected changes in 
electricity consumption, fuel mix, and water usage under various 
scenarios?
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Key Study Conclus ions : 2014 to 2023 Timeframe

● With the Region’s shift from coal and nuclear to gas, solar and wind, energy production has been 
significantly decarbonized and uses less water, while supporting an increase in regional real GDP

● The region is exporting an excess of 5.7% of total electricity generated. If used to support mid-sized 
data centers at 50 MW, there is capacity for 181 in the Region

● Water consumption has decreased 24%

● The dual benefit of more efficient energy production and decreased water use offers new potential 
economic opportunities for the Region - continue to export and sell power? Or use it for new 
purposes?  Data centers, polysilicon for usage in solar and electronics, or product manufacture 
that use waste carbon dioxide as a feedstock are just a few possibilities



His torical Electricity Cons umption: Time Series

Data source: State Energy Data System (SEDS): 1960-2022 Ontario: Historical Demand Quebec: History of electricity demand in Québec

https://www.eia.gov/state/seds/seds-data-complete.php?sid=US#Keystatisticsrankings
https://www.ieso.ca/Power-Data/Demand-Overview/Historical-Demand
https://donnees.hydroquebec.com/explore/dataset/historique-demande-electricite-quebec/analyze/?dataChart=eyJxdWVyaWVzIjpbeyJjaGFydHMiOlt7InR5cGUiOiJsaW5lIiwiZnVuYyI6IlNVTSIsInlBeGlzIjoibW95ZW5uZV9tdyIsInNjaWVudGlmaWNEaXNwbGF5Ijp0cnVlLCJjb2xvciI6IiMwMDAwMDAifV0sInhBeGlzIjoiZGF0ZSIsIm1heHBvaW50cyI6IiIsInRpbWVzY2FsZSI6InllYXIiLCJzb3J0IjoiIiwiY29uZmlnIjp7ImRhdGFzZXQiOiJoaXN0b3JpcXVlLWRlbWFuZGUtZWxlY3RyaWNpdGUtcXVlYmVjIiwib3B0aW9ucyI6e319fV0sImRpc3BsYXlMZWdlbmQiOnRydWUsImFsaWduTW9udGgiOnRydWUsInRpbWVzY2FsZSI6IiJ9


His torical Electricity Cons umption: Share of Each Region

Data source: State Energy Data System (SEDS): 1960-2022 Ontario: Historical Demand Quebec: History of electricity demand in Québec

https://www.eia.gov/state/seds/seds-data-complete.php?sid=US#Keystatisticsrankings
https://www.ieso.ca/Power-Data/Demand-Overview/Historical-Demand
https://donnees.hydroquebec.com/explore/dataset/historique-demande-electricite-quebec/analyze/?dataChart=eyJxdWVyaWVzIjpbeyJjaGFydHMiOlt7InR5cGUiOiJsaW5lIiwiZnVuYyI6IlNVTSIsInlBeGlzIjoibW95ZW5uZV9tdyIsInNjaWVudGlmaWNEaXNwbGF5Ijp0cnVlLCJjb2xvciI6IiMwMDAwMDAifV0sInhBeGlzIjoiZGF0ZSIsIm1heHBvaW50cyI6IiIsInRpbWVzY2FsZSI6InllYXIiLCJzb3J0IjoiIiwiY29uZmlnIjp7ImRhdGFzZXQiOiJoaXN0b3JpcXVlLWRlbWFuZGUtZWxlY3RyaWNpdGUtcXVlYmVjIiwib3B0aW9ucyI6e319fV0sImRpc3BsYXlMZWdlbmQiOnRydWUsImFsaWduTW9udGgiOnRydWUsInRpbWVzY2FsZSI6IiJ9


Data source: Electricity Data Browser Macro Indicators - Canada.ca 2023 Year in Review
Hydro-Québec – Annual Report 2023 Hydro-Québec – Annual Report 2022 Energy Fact Book 2024-2025

His torical Electricity Generation Fuel Mix: Whole Region

https://www.eia.gov/electricity/data/browser/#/topic/0?agg=2,0,1&fuel=vvvvu&geo=00004&sec=g&freq=A&start=2001&end=2023&ctype=linechart&ltype=pin&rtype=s&maptype=0&rse=0&pin=
https://apps.cer-rec.gc.ca/ftrppndc/dflt.aspx?GoCTemplateCulture=en-CA
https://www.ieso.ca/Corporate-IESO/Media/Year-End-Data
https://www.hydroquebec.com/data/documents-donnees/pdf/annual-report-2023-hydro-quebec.pdf
https://www.hydroquebec.com/data/documents-donnees/pdf/annual-report-2022-hydro-quebec.pdf?v=20230221
https://energy-information.canada.ca/sites/default/files/2024-10/energy-factbook-2024-2025.pdf


His torical Electricity Generation Fuel Mix By Province or State
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His torical Electricity Generation Fuel Mix By Province or State
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His torical Water Cons umption for Electricity Generation



Electricity Inters tate/Interprovincial & Net International 2022

Outbound
(more electricity leaving)

Inbound
(more electricity entering)

Net International Inbound
Net International Outbound

Interstate/Interprovincial Inbound
Interstate/Interprovincial Outbound

Electricity Interstate/Interprovincial and Net International



Electricity Inters tate/Interprovincial and Net International

Pie chart extended to regional footprint; 
shows share of local electricity flow

International Inbound
International Outbound

Interstate/Interprovincial Inbound
Interstate/Interprovincial Outbound

unit: billion kWh (2022)



Major Trans mis s ion Lines  of North America

Source: CER: International Power 
Lines and the Canada-U.S. Grid

https://energi.media/news/electricity-trade-who-regulates-what-in-canada/
https://energi.media/news/electricity-trade-who-regulates-what-in-canada/


Future Projection of Electricity Cons umption 
High, Medium and Low Economic Growth Scenarios

Data source: Power Trends - NYISO
MISO 2024 Load Forecast and Process Enhancements Workshop
Report: Transmission Planning for PJM's Future Load and 
Generation
Annual Planning Outlook
Action Plan 2035 | Hydro-Québec

Drivers behind increases:

- Building electrification
- Electric vehicles

- New industries such data 
centers and chip manufacturing

- Province-and-state-specific 
loads, such as more 
greenhouses in Ontario

- Population growth

https://www.nyiso.com/power-trends
https://cdn.misoenergy.org/20241218%20Medium%20and%20Long%20Term%20Forecast%20Workshop%20Presentation667265.pdf
https://cleanenergygrid.org/portfolio/transmission-planning-for-pjms-future-load-and-generation/
https://cleanenergygrid.org/portfolio/transmission-planning-for-pjms-future-load-and-generation/
https://www.ieso.ca/Sector-Participants/Planning-and-Forecasting/Annual-Planning-Outlook
https://www.hydroquebec.com/about/publications-reports/action-plan-2035.html


Future Projection of Electricity Generation Fuel Mix: Scenarios

Differences in low, medium and
high scenarios are due to the
proportion of clean energy sources
in the fuel mix and the related
level of carbon emissions



Example of Future Electricity Demand Drivers : Ontario

Source: IESO Annual Planning Outlook

https://www.ieso.ca/Sector-Participants/Planning-and-Forecasting/Annual-Planning-Outlook


Example of Future Electricity Demand Drivers : Québec



Example of Future Electricity Demand Drivers : NY

Data source: Power Trends - NYISO

https://www.nyiso.com/power-trends


Future Projection of Water Cons umption: Scenarios

Differences in low, medium and high scenarios are
due to the proportion of clean energy sources in
the fuel mix and the related level of carbon
emissions

Note that renewable energy sources do not
generate consumptive water losses

Data centers typically use large amounts of cooling
water (not a part of this study)



Additional Study Conclus ions

● Energy consumption for the Region over the last 10 years has been largely stable, while province and 
state level real GDP has grown. Energy consumption for the Region has remained relatively flat within year to 
year variability, ranging from 1,262 billion kWh in 2014 to 1,213 kWh in 2023. Over the same timeframe, GDP for 
Ontario, Québec, and the U.S. Great Lakes States increased in the low single digit percentages annually, 
typically 1-4%. Net GDP gains for the decade include a 2020 decrease in GDP from covid

● Significant opportunities exist for additional low to zero emission energy generation in wind, solar, and 
anaerobic digestion to produce either natural gas or electricity

● For energy storage, there is also significant capacity for pumped hydro systems*, although these would 
need to account for complexities in siting on highly desirable shoreline, availability of supporting infrastructure and 
community receptivity

*Pumped hydroelectric storage is a method of storing energy by using surplus electricity when available to pump water from a 
lower reservoir to a higher reservoir, then releasing the water through turbines to generate electricity later on. It's essentially a 
"water battery" that can be charged and discharged to balance electricity supply and demand. The Ludington Michigan plant, built
in 1973, is 2,172 MW capacity

https://www.bea.gov/data/gdp/gdp-state


Appendices



Historical Electricity Consumption: Data Table

Data source: State Energy Data System (SEDS): 1960-2022 (complete)
Ontario: Historical Demand
Quebec: History of electricity demand in Québec

https://www.eia.gov/state/seds/seds-data-complete.php?sid=US#Keystatisticsrankings
https://www.ieso.ca/Power-Data/Demand-Overview/Historical-Demand
https://donnees.hydroquebec.com/explore/dataset/historique-demande-electricite-quebec/analyze/?dataChart=eyJxdWVyaWVzIjpbeyJjaGFydHMiOlt7InR5cGUiOiJsaW5lIiwiZnVuYyI6IlNVTSIsInlBeGlzIjoibW95ZW5uZV9tdyIsInNjaWVudGlmaWNEaXNwbGF5Ijp0cnVlLCJjb2xvciI6IiMwMDAwMDAifV0sInhBeGlzIjoiZGF0ZSIsIm1heHBvaW50cyI6IiIsInRpbWVzY2FsZSI6InllYXIiLCJzb3J0IjoiIiwiY29uZmlnIjp7ImRhdGFzZXQiOiJoaXN0b3JpcXVlLWRlbWFuZGUtZWxlY3RyaWNpdGUtcXVlYmVjIiwib3B0aW9ucyI6e319fV0sImRpc3BsYXlMZWdlbmQiOnRydWUsImFsaWduTW9udGgiOnRydWUsInRpbWVzY2FsZSI6IiJ9


His torical Electricity Generation Fuel Mix
Whole Region Data Table

Data source: Electricity Data Browser Macro Indicators - Canada.ca 2023 Year in Review
Hydro-Québec – Annual Report 2023 Hydro-Québec – Annual Report 2022 Energy Fact Book 2024-2025

https://www.eia.gov/electricity/data/browser/#/topic/0?agg=2,0,1&fuel=vvvvu&geo=00004&sec=g&freq=A&start=2001&end=2023&ctype=linechart&ltype=pin&rtype=s&maptype=0&rse=0&pin=
https://apps.cer-rec.gc.ca/ftrppndc/dflt.aspx?GoCTemplateCulture=en-CA
https://www.ieso.ca/Corporate-IESO/Media/Year-End-Data
https://www.hydroquebec.com/data/documents-donnees/pdf/annual-report-2023-hydro-quebec.pdf
https://www.hydroquebec.com/data/documents-donnees/pdf/annual-report-2022-hydro-quebec.pdf?v=20230221
https://energy-information.canada.ca/sites/default/files/2024-10/energy-factbook-2024-2025.pdf


His torical Water Cons umption for Electricity Generation



Future Projection of Electricity Cons umption Data Table

Data source: Power Trends - NYISO
MISO 2024 Load Forecast and Process Enhancements Workshop
Report: Transmission Planning for PJM's Future Load and Generation
Annual Planning Outlook
Action Plan 2035 | Hydro-Québec

https://www.nyiso.com/power-trends
https://cdn.misoenergy.org/20241218%20Medium%20and%20Long%20Term%20Forecast%20Workshop%20Presentation667265.pdf
https://cleanenergygrid.org/portfolio/transmission-planning-for-pjms-future-load-and-generation/
https://www.ieso.ca/Sector-Participants/Planning-and-Forecasting/Annual-Planning-Outlook
https://www.hydroquebec.com/about/publications-reports/action-plan-2035.html


Future Projection of Electricity Generation Fuel Mix Data Table

Data source: (US)AEO Data Browser
(CA)Canada’s Energy Future 2023: CER’s first long-term Outlook modeling Net-Zero by 2050

https://www.eia.gov/outlooks/aeo/data/browser/#/?id=62-AEO2023&region=5-3&cases=ref2023
https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/2023/index.html


Example of Future Electricity Demand Drivers : MISO (Midwes t US)



Example of Future Electricity Demand Drivers : MISO (Midwes t 
US)

Source: MISO Load Forecasting Workshop 2024



Future Projection of Water Cons umption Data Table



State/Province Renewable Portfolio Standards  (RPS) [1] [2]

· Ontario has no official RPS goal, but instead aims to reduce greenhouse gas emissions by 
80% below 1990 levels by 2050 [8]

· Québec aims for 100% renewable energy use in buildings by 2040 [9], and plans to achieve 
net-zero greenhouse gas emissions by 2050 [10]

· Illinois aims to achieve 40% of its energy from renewable sources by 2030, 50% by 2040, 
and 100% clean energy by 2050 [5]

· Indiana has no official clean energy goal, but instead has a voluntaryb target of 10% clean 
energy by 2025 [1]

· Michigan has a clean energy standard of 80% by 2035 and 100% by 2040 [4]

· Minnesota aims for 55% renewable energy under its RPS by 2035 [1], along with carbon-
free electricity targets of 80% by 2030, 90% by 2035, and 100% clean energy by 2040 [2] [7]

https://www.ncsl.org/energy/state-renewable-portfolio-standards-and-goals#:%7E:text=Details:%20In%202021%2C%20the%20state,and%2055%25%20from%20photovoltaic%20projects
https://www.cesa.org/projects/100-clean-energy-collaborative/guide/table-of-100-clean-energy-states/
https://docs.ontario.ca/documents/4928/climate-change-strategy-en.pdf
https://montreal.citynews.ca/2024/11/18/quebec-plans-to-achieve-100-renewable-energy/
https://renewablesassociation.ca/canrea-provides-innovative-recommendations-for-quebecs-energy-future/
https://renewablesassociation.ca/canrea-provides-innovative-recommendations-for-quebecs-energy-future/
https://www.illinois.gov/news/press-release.23893.html
https://www.ncsl.org/energy/state-renewable-portfolio-standards-and-goals#:%7E:text=Details:%20In%202021%2C%20the%20state,and%2055%25%20from%20photovoltaic%20projects.
https://www.michigan.gov/mpsc/commission/workgroups/2023-energy-legislation/clean-energy-standard
https://www.ncsl.org/energy/state-renewable-portfolio-standards-and-goals#:%7E:text=Details:%20In%202021%2C%20the%20state,and%2055%25%20from%20photovoltaic%20projects
https://www.cesa.org/projects/100-clean-energy-collaborative/guide/table-of-100-clean-energy-states/
https://climate.state.mn.us/next-step-our-clean-energy-transition


State/Province Renewable Portfolio Standards  (RPS) [1] [2]

· New York sets nation-leading goals for achieving 70% renewably sourced electricity by 
2030 and a zero-emission electric grid by 2040 [3]

· Ohio has no official clean energy goal, but instead has a target of 8.5% alternativea energy 
2026 [1]

· Pennsylvania has no official clean energy goal, but instead has a target of 18% alternativea 

energy by 2020–2021 [1]

· Wisconsin aims to be 100% carbon-free in electricity by 2050 [6]

a Alternative Energy Resource Standard
b Voluntary Clean Energy Portfolio Standard Program

https://www.ncsl.org/energy/state-renewable-portfolio-standards-and-goals#:%7E:text=Details:%20In%202021%2C%20the%20state,and%2055%25%20from%20photovoltaic%20projects
https://www.cesa.org/projects/100-clean-energy-collaborative/guide/table-of-100-clean-energy-states/
https://www.nyserda.ny.gov/Impact-Renewable-Energy#:%7E:text=Leading%20New%20York's%20Clean%20Energy%20Transition&text=%2C%20which%20sets%20nation%2Dleading%20goals,emission%20electric%20grid%20by%202040.
https://www.ncsl.org/energy/state-renewable-portfolio-standards-and-goals#:%7E:text=Details:%20In%202021%2C%20the%20state,and%2055%25%20from%20photovoltaic%20projects.
https://www.ncsl.org/energy/state-renewable-portfolio-standards-and-goals#:%7E:text=Details:%20In%202021%2C%20the%20state,and%2055%25%20from%20photovoltaic%20projects.
https://osce.wi.gov/pages/cleanenergyplan.aspx
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