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The Challenge

Many Canadian communities, particularly in the north, still use dirty, expensive fuels to power their lives and economies.

Traditional energy generation in these areas is expensive. In addition to the cost for the environment, rural communities in the
north also face incredibly high costs for importing diesel. Their locations are also challenging to reach, resulting in costly 
solutions when obstacles occur.

This is no longer necessary. The next large-scale, national infrastructure project should be to replace all of these power plants 
with clean, sustainable, and scalable battery “microgrids” powered by efficient wind turbines.

The solution is implementable TODAY. Further, once proven in off-the-grid northern communities, the idea can be replicated 
and scaled larger or smaller for every community in the country.
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Communities with red dots have diesel-powered electrical plants with 
0-4 years remaining lifespan2. Communities with Blue dots are also 
dependent on diesel for electricity, but their power plants have 5-40 
years lifespan remaining. 1WWF Canada (2018) 2 Senate of Canada. Map adapted from Wikimedia Commons

Why Nunavut?
Nunavut is big and its communities are not connected by road 

or transmission line. Every community has a power plant. 

All of them burn diesel.

Nunavut is the only jurisdiction in Canada that generates 

electricity solely by burning fossil fuels. This is extremely 

expensive: 

- All diesel must be imported by sea lift or ice roads

- Taxpayers spend $60.5 M per year subsidizing the use of 

diesel fuel across the territory1

- Electricity rates in NU are as much as ten times the 

national average

With the most extreme climate in Canada, Nunavut may seem 

like an unlikely place to launch a Canadian renewable energy 

revolution. But Nunavut’s electricity production is ripe for 

transformation: Many of its diesel power plants have no 

useful life remaining and need immediate replacement2. 

Spending nothing is not an option.
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Use battery microgrids to replace dirty diesel power plants with renewables

3.

The Solution



Our plan:
1. Build the first IceGrid in Iqaluit – the capital 
of Nunavut

Iqaluit is reasonably well-connected to the mainland by 
commercial air and sea services. Its diesel plant is newer than 
most, and therefore would serve as a suitable backup during 
the installation and testing of IceGrid.

Specific Rationale

2. Build IceGrids across all 175 off-grid rural 
communities across Canada

3. Leverage abundance of cheap, 
renewable energy to transition to other 
decarbonized technologies

Diesel-dependent off-grid communities have 
disproportionately expensive and carbon-intensive electricity. 
They are also primarily Indigenous: Empowering these 
communities is critical to Canada’s reconciliation agenda.

Electric vehicles, electric heating, and other low-carbon 
technologies are critical to decarbonization. Yet they require 
an abundance of electricity. Abundant renewables in rural 
communities promotes adoption of other low-carbon tech.

As we proceed through 
the above steps, costs 
of each subsequent 
project will decrease as 
the cost of renewables 
and batteries drops 
over time. 

$ / MWh



Feasibility: Financial

- Over 20 years, an Iqaluit 
IceGrid prevents the release of 
800,000 kt of greenhouse gas 
emissions - equivalent to 
taking 8,300 cars off the road 

- Eliminate environmental and 
social costs associated with 
diesel generation, e.g. air and 
groundwater pollution for 
combustion and storage

- IceGrid pays for itself in 7.8 
years at proposed federal 
carbon pricing rates, or 8.5 
years without carbon pricing
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Most of Nunavut – including Iqaluit – has very high wind 
speeds, more than sufficient to make wind energy 
feasible across the territory. Multiple studies have 
confirmed this. 

Modern wind turbines can 
operate in extremely cold 
climates. Ice collection on 
the blades is the most 
significant engineering 
challenge – but multiple 
proven technologies exist, 
including systems that keep 
turbine blades warm to 
prevent build-up.

Batteries work in cold 
climates as well. Tesla 
Powerpack 2 batteries are 
rated to -30°C. While Arctic 
winters are colder than that, 
we factored the cost of a 
partially heated warehouse 
facility into our estimates.  

Proposed Location 
of IceGrid 1



This is urgent: All communities indicated in in red must replace 
their existing power plants within 0-4 years, as they are failing 
and in need of replacement1

1 Senate of Canada. Map adapted from Wikimedia Commons

Once proven in Iqaluit, IceGrids could be built in other 
remote communities across Canada

In these communities, IceGrids pay for themselves even faster, 
because money must be spent to replace obsolete, failing power 
plants. The benefit of transforming to renewables is even larger. Why 
choose to replace diesel with diesel, when cleaner, more affordable 
technology exists?

148 kt GHGs

272 kt GHGs



Battery-backed renewables such as IceGrid can be scaled for any community. Additional batteries can be added at any 
time. In addition – any source of electricity generation (solar, wind, geothermal, etc.) could be used to power these 
batteries. After solving an immediate challenge in the North, this solution can be deployed across Canada to make our 
country a renewable energy titan!

Rural Communities

• Decrease electricity cost to make 
rural living more viable

• Ability to easily add or remove 
additional batteries as 
communities grow or shrink helps 
rural communities adapt to 
fluctuating populations

Off-Grid 
Communities

• Logical early adopters to allow for 
energy sovereignty

• Significantly reduced cost in areas 
that already endure a high cost of 
living

Grid-Connected 
Communities

• Large cities produce significant 
green-house gas emissions further 
strengthening the need for clean 
solutions

• Cost savings can allow for more 
choice in municipal infrastructure 
spending

Scalability

Total decarbonization of Canada’s electrical grid would eliminate 80 Megatonnes of CO2 emissions - equivalent to 
removing more than 17 million cars from the road.



Transformational Benefits

People

• New, high-skilled jobs 
• The North as the nation-

wide knowledge leader
• Cleaner air for the people of 

the pristine North
• Energy dependence – no 

longer any need to rely on 
shipping dirty energy from 
other parts of the country

Canada

• Add or remove capacity as 
the size of communities 
changes

• Become a global leader in 
renewable generation and 
storage

• Begin to meet international 
climate agreements

Planet

• Reduced diesel 
consumption

• Reduced CO2 emissions
• Demonstrate clearly that 

energy generation can be 
done cheaply and cleanly 
for the betterment of all



Appendix - Financial Calculations Example / Methodology

*For a fully-sourced version of these calculations, including methodology, data sources, references, and other materials, please visit 

www.icegrid.ca and download our supplementary materials

http://www.icegrid.ca/

