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Abstract 
A just and sustainable future requires green renewable power. Net-zero by 
2050 is the international goal to limit global warming to 1.5 degrees Celsius 
and sustain the biosphere. Green renewable energy, including wind, solar, 
biomass and small hydro is abundant in Canada, with potential to satisfy de-
mand with 100% green renewables. This paper compares the renewable pow-
er landscape across Canada’s provinces considering four factors—electricity 
energy mix, renewable energy targets (RETs), renewable energy standard of-
fer programs (RESOPs), feed-in tariff (FITs) or community FITs (comFITs). 
The provinces with green renewable energy sources typically have enabling 
policies of RESOP, RETs and FITS, as Prince Edward Island, Nova Scotia, 
Ontario and New Brunswick do. In contrast, provinces with abundant oil and 
gas or large-scale hydro are without pro-renewable energy policies, nor 
community power options, excepting green renewables in Indigenous com-
munities due to federal funding programs. Community green renewable 
power projects, such as the “Indigenous off-diesel initiative”, are creating 
jobs, community revenue and energy sovereignty, towards just and inclusive 
energy in off-grid Indigenous communities. To reduce climate change, 
fast-tracking net-zero electricity by 2035 is recommended with the prioritiza-
tion of community renewable energy by RESOPs, FITs and comFITs. For the 
transportation and other sectors, banning of all fossil fuels before 2040 is 
needed. Finally, a long-term plan to reduce the negative impacts of hydroelec-
tricity water fluctuation is needed, considering decommissioning some dams. 
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1. Introduction 

Net-zero by 2050 is the international goal to limit global warming to 1.5 degrees 
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Celsius, which requires green renewables for a just and inclusive transition (IEA, 
2021). Green renewable energy power is necessary for sustainable development 
(Lappe, 2021; Lior, 2010; CREA, 2020). The growing number of disasters attri-
buted to climate change requires the economy of Canada, as the fourth largest 
oil producer and the fourth largest hydroelectricity producer in the world, to 
transition to green renewable (Canada, 2022; IEA, 2021). Sixty percent of Cana-
da’s electrical share is generated from large-scale hydro development in 2020, 
which has unacceptable negative social and environmental impacts (IISD, 2022; 
IRENA, 2021). 

Green renewables include biomass, solar, wind power or geothermal as well as 
small (<10 MW) hydro (USEPA, 2016). Green renewables offer a just and sus-
tainable energy transition for communities and citizens by creating jobs, sharing 
revenue, securing energy and building capacity (UN, 2021) with the abundant 
renewable energy in Canada. Sixty percent of Canada’s primary energy (electric-
ity, transportation, heating/cooling, industry) is projected to be possible from 
wind alone by 2050 (CREA, 2020; CREA, 2016). Green renewable energy needs 
to expand if Canada is to attain net-zero energy. Canada’s green renewable 
energy share grew from 2% Canadian capacity in 2005 to 11% in 2015 and 13.6% 
in 2020 for wind and solar, making up 6% energy generation (CREA, 2020). 

Canada’s provinces have many factors that impact green renewable electricity. 
This paper analyzes four factors important to shifting Canada towards green re-
newable electricity at the provincial level. This paper first describes how green 
renewable energy provides a just and inclusive energy transition to net-zero 
greenhouse gases (GHG). The method considers different economic, political 
and resource factors for their impact on provincial power transition to green re-
newables as shown in Figure 1. This model features four factors impacting the 
green renewable energy namely: renewable energy support programs (RESOPs), 
renewable energy targets, access to the grid through feed-in-tariffs (FITs) and 
the electricity energy mix. The results and discussion section compares the fac-
tors for each province. Finally, the conclusion provides an overall analysis of what 
factors drive green renewable energy across Canada to inform policy and recom-
mendations towards a just and sustainable energy transition across Canada. 

1.1. Just and Sustainable Energy Transition 

To resist the large negative social and environmental impacts caused by major 
hydro dams and oil projects, a focus on just green renewable energy is needed to 
get to a net-zero future (IISD, 2022; TREC, 2016). Green renewable energy pro-
vides a pathway for just and sustainable community development and energy 
security (IRENA, 2021; IISD, 2022). Many Indigenous communities and some 
municipalities in Canada are showing leadership in renewable energy projects 
(ICE, 2022; IISD, 2022). Twenty years before the federal government’s net-zero 
emission target for 2050, the small municipality of Halton Hills set a net-zero 
emissions target for 2030, requiring green renewables (Government of Canada, 
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2021; Canada’s National Observer, 2021). Also, remote Indigenous communities 
that generate electricity from diesel are transitioning to green renewables owned 
by the community (ICE, 2022). 

The environmental and social impacts caused by fossil fuels and hydroelec-
tricity need policy, programs and infrastructure to transition to a green economy 
(UN, 2021). Public policies are necessary to encourage investment in green re-
newables. A shift of mandate is needed for utilities to buy community energy 
generation (Dusyk et al., 2021). Crucial to green renewable development is in-
vesting in infrastructure using modern technologies, participation of stakehold-
ers, and advancing a regional or distributed green energy market for achieving 
net-zero emission (UN, 2021). Green renewables are economically priced with 
their precipitous price drop (Silverstein, 2021), whereas large-scale hydro devel-
opment is high cost which requires government financing (IISD, 2022). 

Community energy generation offers decentralized power production located 
close to their service load, which increases energy security (Lior, 2010; IISD, 
2022; Gregory, 2017; NEBC, 2016). For example, the renewable energy invest-
ment in remote and rural Indigenous communities, who suffer most from hydro 
development and economic poverty, provides revenues, job opportunities, ener-
gy security and community control over power generation (Kisik Clean Energy, 
2022; Thompson, 2015). Green renewables provide distributed energy and local 
energy production, which limits the risks of downed transmission lines or pipe-
line disruption from climate change. Green renewables offer communities with 
energy security and community control, unlike big hydro, nuclear or oil and gas. 

1.2. Net-Zero Targets Role in the Green  
Renewable Energy Transition 

Canada’s emission target plan for the year 2030 is still not in place in February 
2022, although a net-zero target for GHG emission by 2050 has been codified by 
the Canadian Net-Zero Emissions Accountability Act (Government of Canada, 
2021). This 2050 date is too slow according to many. A net-zero energy target for 
Canada’s generation of electricity should be sooner, in 2035 according to the 
Pembina Institute (Dusyk et al., 2021). The European Union (EU) aims to im-
plement legally binding targets of 55% emission reduction by 2030 and zero 
emission of carbon by 2050 (Koval et al., 2021; Chestney et al., 2021). 

Canada’s national electrical supply can be provided through only green rene-
wables. Scotland came very close to its 100% renewables target for electricity by 
2020, which is the most ambitious in the European Union. Scotland had 96% 
renewables in 2020 and 99% in 2021 (Sturgeon, 2021; Scottish Government, 
2021) and a goal of net-zero emission by 2045 (Sturgeon, 2021). Scottish Rene-
wables (2021) is a trade organization with 260 member organizations that “pro-
motes the effective use of Scotland’s abundant wind, wave, hydro, biomass, solar, 
landfill gas and tidal resources to generate social, economic and environmental 
benefits for all”. With tens of thousands of workers in renewable energy, Scot-
land has successfully transitioned to renewable electricity, energy security and 
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green jobs (Scottish Renewables, 2021). The many onshore wind turbines, off-
shore wind power, wave power, tidal power development and biomass genera-
tion projects are distributed throughout Scotland providing urban and rural job 
creation (Scottish Renewables, 2021). Green energy market incentives facilitated 
this transition but the market is changing as climate change targets are man-
dated (IEA, 2021). 

Green renewables help countries meet their commitments for net-zero GHGs 
(IEA, 2021; Eckert & Nasr, 2021) and adaptation to climate change. Climate 
change COP26-related targets require long-term commitments to limit global 
warming to 1.5 degrees Celsius. In line with the 2050 climate goals, Canada is 
committed to net-zero, which requires new renewable energy production. A just 
and inclusive transition to renewable energy requires a rapid deployment of 
green renewables. Renewables are defined as resources which regenerate within 
a generation. Hydro dams do not fit this definition due to the flooding and un-
natural water fluctuations that negatively impact many generations (USEPA, 
2016). The adverse effects, including mercury poisoning and permanent dis-
placement from ancestral lands, are suffered disproportionately by Indigenous 
communities (NEBC, 2015; Thompson, 2015). 

Hydroelectricity can be renewable or non-renewable based on its scale and 
impacts. Less than 10 MW is considered renewable in the US, as at this scale so-
cial and environmental impacts are considered minimal (USEPA, 2016). The 
hydro generation above 10 MW is not applicable towards a renewable energy 
standard in the US (USEPA, 2016). In contrast to the US EPA, the National 
Energy Board of Canada (NEBC, 2015) still considers large-scale hydro devel-
opment to be renewable. Thus, we differentiate between renewable hydro for 
large hydro and green renewables for small hydro. 

2. Method 

For each province in Canada, fossil fuel and hydro generation amounts were 
compared to green renewable energy generation, analyzing their policies, pro-
grams and targets. A literature review included: Canada Energy Regulator (2021), 
Pembina Institute (Dusyk et al., 2021), Statista (2021a, 2021b, 2021c) and provin-
cial government reports including Alberta Government (2021); Government of 
Ontario (2017); Nova Scotia Department of Energy (2021a, 2021b, 2021c); Nova 
Scotia Government (2020, 2021); Saskatchewan Chamber of Commerce (2019); 
and, SaskPower (2017). Figure 1 shows a model of how different factors impact 
renewable energy transition in Canada’s provinces, considering options for com-
munity power. These factors are the existing energy mix, renewable energy stan-
dard offer program (RESOPs), renewable energy target (RETs), and access to the 
electrical grid by feed-in-tariffs (FITs), defined in this method. 

2.1. Electricity Energy Mix 

The electricity energy mix considers the primary energy sources. This analysis 
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Figure 1. Conceptual frame for green renewable power and policy. 

 
considers only electrical supply for each province, despite the need for net-zero 
energy in transportation and other sectors. The amounts and percent for each 
province for large hydro, biomass, solar and small hydro are listed in Table 1. 
The percent and changes for other non-renewables (coal, oil and nuclear) are 
easily deduced by subtracting the total for large hydro and green renewables 
from 100% (Canada Energy Regulator, 2021). 

2.2. Renewable Energy Standard Offer Program (RESOP) 

Due to uncertainties in the new market of green renewables, a government re-
muneration plan that guarantees investors a return on investment is helpful 
(IISD, 2022). This remuneration plan is called a renewable energy standard offer 
program (RESOP), which standardizes long-term contracts and payment sche-
dules for particular green renewable technologies. Remuneration plans offer a 
guaranteed price for various categories and capacities of renewable energy tech-
nologies to attract investment during technology development (Nova Scotia De-
partment of Energy, 2021b). 

A stable price for a set period for green renewable technologies is needed to 
provide an attractive investment opportunity. Alternatively, a request for pro-
posals (RFPs) provides no price point or any green renewable energy purchase 
guarantee. The proponent must undertake investment and research in the RFP 
process, particularly in their early growth phase without any certainty about the 
project being able to advance where government controls development (Fraser, 
2008; Nova Scotia Department of Energy, 2021c). 

2.3. Renewable Energy Target 

A renewable energy target is a renewable regulatory standard set by governments 
for energy generation by renewables (Dusyk et al., 2021). Unlike the electric en-
ergy mix, the only target available and provided in Table 1 considers all forms of 
energy, including heat generation and transportation, with Canada counting 
large-scale hydro as renewable. Targets require a certain fraction of energy generated  
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Table 1. Renewable energy landscape across Canadian provinces for electricity production in 2018. 

Province  
Canada 

Amounts in 2018 of renewables in GigaWatts 

RESOP FIT 
Renewable Energy  
Target percent%  

(year) Big Hydro 
Green Renewables 

Total 
Wind Bio-mass Solar 

Ontario 38,281 (24.3%) 11,964 (7.6%) 1500 (1.0%) 2988 (1.9%) 54,732 (34.8%) X X* 50% RES (2023) 

Nova Scotia 914 (10.3%) 1153 (13.0%) 251 (2.8%) 0 2319 (26.1%) X # 80% RES (2030) 

New Bruns-Wick 2535 (20.4%) 825 (6.7%) 438 (3.5%) 0 3797 (30.6%) X X 40% RES (2020) 

Prince Edward 
Island 

60% energy 
from NB 

640 (98.9%) 2 (0.3%) 0 642 (99.2%) X X 100% RES (2030). 

Alberta 1991 (2.4%) 4119 (4.9%) 1428 (1.7%) 0 7538 (9.1%) 
  

30% RES (2030). 

NewfoundLand 41,831 (95.2%) 206 (0.5%) 0 0 42,037 (95.7%) 
  

RES target (2050). 

Saskatchewan 3591 (15.2%) 386 (1.6%) 0 0 3977(16.8%) 
  

50% RES (2030) 

British Columbia 61,791 (89.8%) 1724 (2.5%) 3837 (5.6%) 0 67,352 (97.9%) 
 

* No RES target 

Quebec 199,783 (94.3%) 9955 (4.7%) 1252 (0.6%) 0 210,990 (99.6%) 
 

* 70% RES (2025) 

Manitoba 30,732 (97.0%) 873 (2.8%) 46 (0.1%) 0 31,651 (99.9%) 
 

* No RES target. 

LEGEND: FIT—Feed-In Tariff, RESOP—Renewable Energy Standard Offer Program. *Indigenous community comFIT (commu-
nity); #Nova Scotia ComFIT X > 500 kW FITS. Sources: Dusyk et al., 2021. Canada Energy Regulator, 2021, Provincial sources. 
 

from renewable sources by a specific date, considering all generation including 
transportation and industry, heat and power. For Prince Edward Island (PEI), 
the percent of green renewables is inflated, as most of their energy is generated 
outside of this Province. 

2.4. Feed-in-Tariffs 

The feed-in tariff (FIT) is a key factor for green renewables as utility grid access 
is needed to take energy off-site. Since most provinces have provincial utilities 
that control grid access this is measureable. A FIT is a legislated requirement for 
public utilities to connect feasible energy projects. Public utility grid access is 
needed to facilitate renewable energy development (Dusyk et al., 2021; Men-
donça et al., 2009). 

The electrical public or private utility usually acts as a power generation mo-
nopoly by blocking access to the electrical power distribution. Grid access, 
enabled through the FIT, is critical for any renewable energy generation to dis-
tribute power. Green renewable energy growth results from the FIT enabling 
small-scale investment opportunities and reducing risk, particularly for com-
munities and households, which are risk-averse (Dusyk et al., 2021; Nova Scotia 
Government, 2021). 

Specialized FIT legislation helps prioritize local communities to develop re-
newable energy production capacity. This community renewable energy legisla-
tion is called community FIT (comFIT). Small or micro-scale energy (>10 MW) 
access legislation is called MicroFIT, which offers net-metering for houses. 
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3. Findings and Discussion 

Table 1 provides insights regarding the key factors shaping green renewable 
energy generation in Canada. The four factors are discussed at the provincial 
level to discuss what factors provide a just and sustainable transition to renewa-
ble energy and net-zero. 

3.1. Electricity Mix 

Table 1 shows that the energy mix of renewables for electricity varies greatly 
across the provinces. All provinces have some green renewables—from 0.5% in 
Newfoundland, to 15.8% in Nova Scotia and 98.9% in Prince Edward Island 
(PEI) electricity generation. About 30% of PEI’s electricity needs are met by 
wind power, with PEI importing 60% of its power from New Brunswick and an-
other 10% by other green renewables (Canada Energy Regulator, 2021). Without 
massive oil or hydro development, PEI and Nova Scotia, like New Brunswick at 
10.2% and Ontario at 10.5%, have shifted to green renewables from coal- and 
oil-fired power plants. 

Green renewables are low in provinces where large-scale hydro and oil domi-
nate. In contrast, green renewable amounts are lower, starting at 0.5% in New-
foundland, 2.9% in Manitoba, 5.2% in Quebec, and 8.1% in British Columbia, 
where 90%+ of electricity is from large hydro developments. Oil and gas con-
tinue to dominate in Alberta and Saskatchewan without much green renewable 
generation. 

3.2. Feed-in-Tariffs 

A critical factor in energy policy is prioritizing and guaranteeing grid access for 
renewable energy through feed-in-tariffs (FITs) (Mudasser et al., 2013). Ontario 
developed its FIT program in 2009 to promote private green renewable electricity 
generation, up to 500 kW capacity including on-shore wind, solar photovoltaic 
(PV), bioenergy (biomass, biogas and landfill gas) and small hydro-electricity. The 
FIT was also adopted by PEI as a “policy mechanism to encourage wind develop-
ment” to reach 30% of PEI’s energy requirements by 2016 (CREA, 2016). 

Nova Scotia has community FITS (comFITs) to assist community entities in-
cluding municipalities, First Nations, energy co-operatives, and universities to 
own green renewable energy generation. Amherst’s ComFIT program included 
4550-panel community solar garden to power 240 homes and 700 electric ve-
hicles with 2700 MWh/year (Nova Scotia Department of Energy, 2021c). Fur-
thermore, in 2021, community solar gardens were expanded to the towns of 
Berwick, Antigonish, and Mahone Bay, for a combined capacity of 8.8 MW 
(Nova Scotia Department of Energy, 2021c). Other provinces have comFITS ex-
clusive to First Nations but have limited green RETS otherwise. 

Indigenous Clean Energy (ICE, 2022) lists 197 different projects that include 
mostly green renewable projects and energy efficiency projects. Also, these ICE 
projects also include a number of large hydro developments with impact benefit 
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agreements or partnering. Most of the green renewable projects in Indigenous 
communities are wind projects located in Ontario, British Columbia, Nova Sco-
tia and New Brunswick with some small hydro and solar in Ontario and British 
Columbia. Also, many biomass projects occur in First Nations in British Colum-
bia. Quebec and Manitoba projects are mainly focused on a few large-scale hy-
dro developments through partnerships with First Nations, while Saskatchewan 
and Alberta list only one green renewable project each (ICE, 2022).  

Remote Indigenous communities have demanded a shift from diesel genera-
tion to energy security and ecojustice benefits. The shift to green renewables 
from diesel has been studied for decades in Canada but financing only became 
available recently. The “Indigenous off-diesel initiative” in 2019 launched a four 
year, $20 million assistance with financial resources to develop and implement 
an ambitious diesel reduction plan (ICE, 2022). The Gull Bay First Nation in 
Ontario owns an integrated solar system that is offsetting 25% of polluting diesel 
fuel (110,000 litres) yearly (Kisik Clean Energy, 2022). The Saysai Dene are 
planning for wind and solar integration into the microgrid to offset 75% of diesel 
fuel/year, employ in ongoing operations five local people and reap $100,000 
yearly in revenue (Kisik Clean Energy, 2022). 

3.3. Renewable Energy Standard Offer Plans 

Four provinces, PEI, New Brunswick, Ontario and Nova Scotia, have pro-renewable 
economic factors and policies in progressive remuneration plans or RESOPs 
(Nishimura, 2012; Nova Scotia Government, 2021). These RESOPs have guar-
anteed rates and terms to make various renewable energy technologies categories 
and capacities a safe and solid investment. To attract capital and gain market 
share, RESOPs were created that have transparency, longevity and certainty in 
pricing to engage in a cycle of investment (Nova Scotia Department of Energy, 
2021b). 

Green energy technologies have recently become cost-competitive in an in-
creasingly broad range of circumstances, including micro and small community 
levels (Silverstein, 2021). However, due to the low price of hydroelectricity, 
which has its infrastructure publicly subsidized in Canada, green renewables are 
less profitable than in other countries. For example, in 2021, Germany’s electric-
ity cost was US$0.37/kWh compared to Canada’s US$0.14/kWh (Statista, 2021a, 
2021b, 2021c). This RESOP is about making the playing field fair. 

3.4. Renewable Energy Target 

The provinces with the highest renewable energy target are PEI at 100% renewa-
ble energy (net-zero energy) by 2030. Next highest isNova Scotia at 80% by 2030, 
Quebec at 70% by 2025, Ontario at 50% by 2023 and New Brunswick at 40% by 
2023. Ontario, PEI, New Brunswick and Nova Scotia have positive factors of 
RESOP and FIT or ComFIT to facilitate reaching the green renewable goal. 

Provinces with large-scale hydro have a different approach to renewable en-
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ergy targets. Quebec’s target for renewables is met by large hydro being the great 
majority of its electricity generation, while offering microFITs by net metering 
homes. The three other provinces, British Columbia, Newfoundland and Mani-
toba, lack mid-term renewable energy target. These provinces have 90%+ hy-
droelectrical generation but have limited green renewables. However, First Na-
tion communities in British Columbia show many green renewable energy pro-
jects (ICE, 2022). 

Provinces with rich oil and gas resources have little movement towards their 
renewable energy targets. Only in 2015 did Saskatchewan and Alberta declare 
RES targets, without any community power options (SaskPower, 2017; Saskat-
chewan Chamber of Commerce, 2019; Morales & Jeyakumar, 2020), at 50% and 
30% respectively by 2030 (Alberta Government, 2020). Saskatchewan’s high tar-
get of 50% by 2030, is far away from its actual 16.8% renewable electricity, pro-
duced with 15.2% of that from large hydro development. Alberta’s renewables at 
9.1% are far away from the 30% target by 2030. This gap between target and ac-
tual renewable energy is missing enabling policies, including FITs, comFITs and 
RESOPs to bridge the gap. 

4. Conclusion and Recommendation 

Canada’s provinces have many factors that impact green renewable energy gen-
eration, which need analyzing to further green renewable opportunities. Most 
provinces with high renewable energy targets, namely PEI, Nova Scotia, Ontario 
and New Brunswick have enabling policies of RESOP and FIT or comFIT to fa-
cilitate reaching the green renewable goal. The other place green renewable en-
ergy transition is occurring is in Indigenous communities, dependent on diesel 
generation, to transition from colonial energy policy and its many negative im-
pacts. Indigenous communities are looking for energy sovereignty with commu-
nity energy benefits of jobs, revenues and energy security. 

Those provinces with abundant oil and gas are slower to implement 
pro-renewable energy policies. Only in 2016 did Saskatchewan and Alberta dec-
lare RES targets, without any community power options (SaskPower, 2017; Mo-
rales & Jeyakumar, 2020; Alberta Government, 2020; Alberta Government, 2021) 
and few results. Similarly, large-scale hydro development creates a lack of eco-
nomic will to transition to renewable energy and implement the policies that re-
sult in change, including RETs, FITs or comFITs and RESOPs. 

With the great benefit of decarbonizing electricity, fast-tracking net-zero elec-
tricity by 2035 should be required prioritizing community renewable energy 
through policies of RESOPs, RETs, FITs and comFITs. For the transportation 
and other sectors, banning of all fossil fuels before 2040 is needed. Rather than 
one big target of net-zero by 2050, clear milestones every five years are needed to 
shift policy rapidly. To reconcile the inequitable negative impacts of colonial 
energy policy, green renewable supports for Indigenous communities should be 
fast-tracked to create jobs, revenue, and energy security. Finally, a long-term 
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plan to reduce impacts of hydro water fluctuation is needed, considering de-
commissioning some major dams having large negative impacts. 
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