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ABSTRACT 

Most remote and Arctic communities in Canada have the highest carbon intensity of electricity and heating in the 

country. There is increased interest from many individuals and organizations to successfully integrate renewable energy 

systems, but many policy and technical barriers persist. This paper presents the current state of the policies and economics 

affecting the successful installation and operation of renewable energy projects in the three territories in Canada, the 

northernmost regions. There is a companion paper in the same conference proceedings focusing on the technical and 

logistical challenges of renewable energy in these locations. 

Successfully growing the installed capacity of renewable energy in these regions will lead to substantial 

decarbonization of the energy supply and improve resiliency. This paper summarizes available sources estimating the 

installation and operating and maintenance costs of solar photovoltaic and wind turbine systems in northern and remote 

communities in contrast to locations in southern Canada and also in contrast to the cost of diesel-generated electricity. An 

overview of funding programs is presented, along with description of some of the issues that arise in interfacing funding with 

current policies. The policies enabling or inhibiting the generation of electricity by independent producers are reviewed in 

detail, including personal experiences of multiple applicants. Shortcomings and issues with the policies are examined, with 

recommendations to better enable decarbonization and increased resiliency of building energy in remote and Arctic 

communities in Canada. 
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INTRODUCTION 

This study focuses on the current state of renewables and policy challenges to their implementation in Canada’s three 

northern Territories: Yukon, Northwest Territories, and Nunavut. This paper is published along with a companion paper 

focusing on the technical and logistical challenges of renewable energy in remote and Arctic communities in Canada, with 

both papers in the same conference proceedings. The background information is included in both papers for the reader’s 

convenience. 

Fossil fuels have traditionally been used in the North for building heating, and, where hydroelectric power is not 

available, for electrical generation.  In the last decades, the use of renewable energy sources, especially solar and wind, have 
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increased in the North, yet still make up only a small fraction of the overall energy supply. In the move to decarbonization, 

adoption of renewable energy is particularly important for small diesel-dependent communities, not only to reduce fossil fuel 

use and greenhouse gas emissions, but also to improve resiliency, community self-sufficiency, economics, health, and the 

environment. While there are policy drivers and economic incentives to install and operate renewable energy technologies, 

significant challenges still persist. 

This paper discusses installation, operating and maintenance costs of solar photovoltaic and wind turbine systems in 

northern and remote communities, in contrast to locations in southern Canada, and also with regard to the cost of diesel-

generated electricity. An overview of funding programs is presented, along with a description of issues that arise in 

interfacing funding with current policies. The policies enabling or inhibiting the generation of electricity by independent 

producers are reviewed in detail, including personal experiences of multiple applicants. Shortcomings and issues with the 

policies are examined, with recommendations to enable decarbonization and increased resiliency of building energy in 

remote and Arctic communities in Canada. 

BACKGROUND 

To set the context, the three territories of Canada encompass an enormous area (approximately 3.9 million square 

kilometres) above 60° N latitude, with a total population of about 136,000. While all Yukon (YT) communities, save one, 

have year-round road access, one third of Northwest Territories (NT) communities lack this, as do all in Nunavut (NU). Most 

remote communities rely on diesel for electricity generation by public utilities. There is no grid connection between the 

territories and the rest of Canada, nor, in almost all cases, between territorial communities, all of which Figure 1 illustrates. 

 

Fig. 1. Canada's diesel dependent communities (Natural Resources Canada 2012; Arriaga, M. et al. 2014) 
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Nunavut generates 100% of its electricity from petroleum; in 2021 Yukon generated 20% of its electricity from natural 

gas and 80% from hydro, and the Northwest Territories generated 14% of its electricity from natural gas, 47% from hydro, 

and 37% from petroleum. Wind powered two percent of NT’s 2021 electrical generation (at one mine, Diavik).  

Per capita energy use and GHG emissions are sizeable because of space heating and transportation. Even in hydro-

generation communities, fossil fuels are commonly used for building heating and domestic hot water. Compared to the 2020 

national annual average of 17.7 tonnes CO2e per person per year for all sources, Yukon and Nunavut rates were 14.2 tonnes 

and 15.4 tonnes respectively, despite having little industry. The NT’s annual per capita GHG emission rate reached 30.9 

tonnes (Canada Energy Regulator 2022) due to its mining industry.  

In communities with existing diesel plants, integration of solar, or solar and wind, is highly feasible and already 

underway in several locations. Recently, small-scale solar and wind projects have been seen in Yukon and NT, with large 

wind turbines at Diavik mine and sizeable solar projects in Yukon. Indigenous communities have been proactive in 

implementing renewables projects, being the largest owners of clean energy assets besides private utilities and the federal 

government (Morrison 2021). 

INSTALLATION, OPERATING, AND MAINTENANCE COSTS 

Cost of Diesel 

In comparing the cost of renewables and diesel, one must recognize that despite being a default “inexpensive” fuel in 

the past, its cost to the consumer does not represent the total true cost. Diesel fuel subsidies are applied by the Federal and 

Territorial governments. At production level, there are various Federal tax and non-tax subsidies (International Institute for 

Sustainable Development, 2020). “In each Territory the territorial governments subsidize the energy costs to residential 

customers, either directly (through government grants) or though rate equalization measures (Gwich’in Council International 

2017). Commercial or industrial customers are also rebated, but not to the same extent.  

Even so, electricity costs more in the Territories than elsewhere in Canada. In 2021, the national average cost was 17.9 

cents per kWh. (Note: unless otherwise specified, all costs are in Canadian dollars). Residential power costs in the NT 

averaged 37 to 38 cents per kWh, and in Yukon, 18.7 cents per kWh. Nunavut residential power costs were levelized in late 

2022 at 62 and 93 cents per kWh, (non-government and government) with non-government residential customers paying half 

the 62 cent rate with some usage limits (Qulliq Energy 2022). The cheapest electricity in Canada, in Quebec, cost about 7 

cents per kWh (Energy Hub 2021). Cost of fossil-fuelled power, even if negotiated in advance, does increase, for various 

reasons. Diesel oil costs have recently doubled across Canada, to over $2.00 per litre (Statistics Canada 2022). “A large 

portion (e.g., 50% or more) of current delivered fuel prices for thermal power generation in these (remote) communities is for 

refining, processing, taxes and transportation, i.e., costs separate from the basic oil or natural gas commodity price” 

(Gwich’in Council International 2017). Other costs of producing power, such as operational and maintenance costs, tend to 

rise as well. Many diesel generating plants in remote communities are old and in need of replacement or updating.  

In the Northwest Territories, most communities are served by power plants owned and operated by the Northwest 

Territories Power Corporation (NTPC). Two-thirds of these are thermal plants (diesel, natural gas, or liquefied natural gas). 

NTPC power rates are higher in thermal communities, but the difference is subsidized by the Territorial government. For 

example, residential and small customers in thermal communities pay only half of the 70.16 cents per kWh cost of generation 

(Northwest Territories Power Corporation 2022). 

All Nunavut communities are all on diesel power provided by Qulliq Energy Corporation.. Territory-wide rates have 

replaced the previous rate structure which varied by community. Those not living in public housing receive monthly 

subsidies up to a certain threshold (Qulliq Energy Corporation 2019). 

Yukon’s power, provided by the publicly-owned utility Yukon Energy, has numerous categories of customer cost each 

consistent across the territory. For example, residential service, non-government, is 12.14 cents for the first 1000 kWh (plus a 

monthly customer charge) (Yukon Energy N.D.). 

A 2017 study prepared for the Gwich’in Council International of power costs in nine northern communities from 2014 

to 2016 breaks down the cost of diesel and diesel-generated power on a kilowatt-hour basis. For example, in 2016/17, the 

delivered cost of diesel fuel in Iqaluit was $1.11 per litre. As noted above, the actual cost of the diesel fuel is only about half 

that of the delivered cost. With a power plant efficiency of 3.82 kWh/L, the cost of the fuel used to produce electricity was 
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$0.29/kWh. (As with all conversion of thermal energy to electricity, diesel generation is not particularly efficient and for 

diesel, 40% efficiency is considered good.) Other expenses included operations and maintenance costs. Adding depreciation 

and financing costs, the total cost was $0.50/kWh – the carbon charge was not yet in effect at the time of this study (Gwich’in 

Council International, 2017). Based upon these numbers, diesel electrical generation costs per MWh were in the realm of 

$500 to $800 at the time of writing. 

Cost of Renewables 

Traditionally the subsidized costs of diesel-generated electricity were cheaper than renewables, but recently this has 

changed. However, wind and solar are not yet common at a utility scale in the North. The 3.5 MW Inuvik turbine (now in 

construction) will be the first large scale public installation, expected to lower fuel costs by $3 million per year (The Energy 

Mix 2022). At Haeckel Hill in Yukon, four turbines are now being installed with a potential to save 40 milion litres of diesel 

fuel over their lifetime (Government of Canada, 2022) 

Capital costs to install solar and wind power in Canada are decreasing and are expected to continue downwards in 

inflation-adjusted terms. “In 2017, capital costs for utility-scale wind and solar projects in Canada (overall) were CAD$1,600 

per kW and CAD$1,800 per kW (in 2016 dollars), respectively” (Canada Energy Regulator 2022). Considering that 

renewables projects in the North cost more and may require more maintenance than similar projects in the South, the cost of 

renewables is comparable to, or less than that of diesel. Installed costs in 2021 for solar projects in the North were around 

$3,000 per kW (Energy Hub, 2021). For wind, capital “cost approximations show that potential wind energy projects in the 

Arctic would be two to three times more expensive than those in temperate regions. The price per kW installed capacity is 

between 2,500 and 7,000 USD” (de Witt 2021). Actual installed cost of wind in the North varies by location, size, and 

equipment. 

The four Diavik 2.3 MW turbines cost $31 million (in 2013), or about $3,300 per kW (CBC News, 2013). Larger 

turbines are much cheaper to install per kilowatt than the smaller turbines needed in remote communities. The levelized cost 

of producing renewable power across Canada in 2017 was about $130/MWh for wind and $58/MWh for solar, and expected 

to continue decreasing (Canada Energy Regulator 2022). These costs are already lower than that of diesel generation, at $500 

to $800 per MWh (Gwich’in Council International, 2017). Battery costs have also reduced drastically in cost over the past 

decade (Lee 2020). Since many wind and solar installations in the North are small and relatively new there is little available 

information on their levelized production costs. 

Looking at lifecycle costs, renewable power is cheaper than diesel power despite the larger capital cost, since no fuel is 

required for operation. Diesel systems can last 40 or 50 years, solar about 25 years, and wind turbines up to 20 years (Boggon 

2019; TWI N.D.). All systems require maintenance, but solar panels require little apart from snow clearing and sometimes 

cleaning of dirt and other debris. Photovoltaic panels have no moving parts, and degradation is mostly due to UV radiation. 

For Arctic wind turbines, there is little reported information on actual operations and maintenance costs. In 2016, J.P. Pinard 

estimated an annual operations and maintenance (O&M) cost of $10,000 for a Nunavut 250 kW turbine such as the 

Northwind 100 at $1 million installed cost, and $40,000 per year for one Enercon E70 2.4 MW turbine costing $2.5 million. 

(Pinard 2016). 

Cost and lifecycle considerations include decommissioning and recycling. No facilities exist to recycle solar panels in 

Canada. For wind turbines, it is preferable to “repower” (replace or retrofit components) than to decommission them, which 

can entail significant expense and environmental damage. 

Solar Power. The rationale for using a particular renewable energy source depends not only on its availability and the 

diesel offset, but also on its cost compared with alternatives. A quick analysis tool for determining the economics of solar is 

found in “Market Snapshot: Residential solar is financially viable in some provinces and territories, but not in others” from 

Canada Energy Regulator (CER) (Canada Energy Regulator 2018). Although solar PV energy is now the world’s cheapest 

source of electricity, Canada’s installed costs are higher than many other countries’ (Wood 2019). The average Canadian 

installation cost in 2021 was $3.01 per Watt. In the Northwest Territories, installed cost was $2.74 to $3.35 per Watt, in 

Yukon, $2.29 to $2.81, and Nunavut, over $4.00 (Energy Hub 2021). There are well over 100 solar installations in the 

Northwest Territories. In Yukon, one company alone, has performed over 340 installations (Waddell, 2020). Nunavut’s QEC 

installed a solar demonstration project at the Iqaluit power plant in 2016, with promising results (Qulliq Energy Corporation 

N.D.) A 1995 installation at Iqaluit’s Arctic College, a 3.2 kW, 60 panel PV array, operated over 20 years (Poissant 2013). In 
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2021, a new solar array was installed at the college. However, it has not produced electricty yet due to the lack of a power 

purchase agreement being reached between the proponent and the utility (Bakz, 2022). 

Wind Power. As wind energy potential is much more localized and variable from month-to-month and year-to-year 

than solar, sizeable wind projects require monitoring for at least a year with meteorological towers. (Wills et al. 2021) A 

combination of wind and solar can give favourable outcomes. Following an analysis of options for Nunavut, World Wildlife 

Fund (WWF) noted that “… wind is the preferable renewable energy option in Nunavut, though in (certain) communities… 

the diesel-solar-wind-battery combination was found to be the most cost-effective” (World Wildlife Fund 2016). 

Most planned community-scale wind projects in the Canadian North would be only tens to hundreds of kilowatts in 

capacity. However, the installation at Northwest Territories’ Diavik mine was the world’s largest wind-diesel hybrid farm 

when built, with four 2.3 MW Enercon E-70 direct-drive turbines. From 2012 to 2019, the turbines saved $36.37 million in 

fuel costs and offset 84,194 tonnes of CO2 (Rio Tinto 2019).  

Full substitution of diesel generators withwind or solar photovoltaic energy is not a viable option due to the intermittent 

quality of wind and solar. It has been said that low or medium penetration systems can be integrated without using a battery 

storage system (Power Engineering International 2017). Currently, in the three territories, “renewable energy integration 

limits in remote communities vary… but go no higher than… 20%”, a conservative approach to maximize reliability 

(Pembina Institute, 2021). Arguments are being made that this could be safely increased. For example, the Northwest 

Territories caps renewables at 20% (Government of the Northwest Territories, N.D.). However, a 2021 microgrid stability 

analysis performed for five small NT communities noted that “the existing grid(s) could support up to 45% of renewable 

energy penetration without grid stability concerns” (Government of the Northwest Territories, 2021). 

Reliability  

Reliable electricity generation and distribution from power plants in cold remote locations is more important than that in 

non-remote and more temperate locations. New, well-maintained generators with a secure fuel supply can be “extremely 

reliable” (Standing Senate Committee on Energy, the Environment and Natural Resources 2015). However, many existing 

community diesel generators are aged, and fuel supply is never 100% secure. Diesel-powered communities and mines rely on 

local storage tanks, resupplied by winter ice roads, sea lift, or barge. Variable conditions can shorten the transport season, 

trapping supplies and necessitating costly air delivery.  

Reliability also depends upon resiliency and redundancy. Outages and equipment failure can cause serious 

inconveniences, or worse, during extremely cold weather. Diesel plants may not have 100% redundancy on the entire plant, 

but should meet peak load with their largest generator out of service (NT Energy 2013). Conventional fixed-speed diesel 

generators are the norm in Northern and remote power plants; however, a 2018 pilot project in Aklavik, NT, using a variable 

speed generator and solar array is operating well (Government of the Northwest Territories 2019). Fixed speed generators are 

most efficient at loads above 30% to 50%; running them at light load risks failure or premature aging. Adding renewable 

energy to the grid can lower costs and provide resiliency, but the intermittent and seasonal nature of renewables such as solar 

and wind requires careful integration to maintain grid stability. Because wind speed varies, power plants need to adapt 

quickly to power input changes. Small diesel plants with fixed speed machines do not have this capability – spinning reserves 

are needed to keep the grid stable. In small plants with low penetration, this is done by running diesel generators full time at 

low load. At higher penetrations, specialized controls and energy storage are needed. 

FUNDING PROGRAMS 

Provincial/Territorial Incentive Programs for Renewables 

The following major funding programs available for renewable energy in Canada’s northern regions at residential and 

business/community government levels at the time of writing are summarized below. This is not a comprehensive list. 

Territorial Residential. Nunavut offers incentives to homeowners for installing renewables systems as forgivable loans 

up to $15,000 through the Home Renovation Program (Nunavut Housing Corporation 2015). The Northwest Territories’ 

Alternative Energy Technologies Program provides rebates up to $20,000 (Arctic Energy Alliance 2022). The Yukon 

provides rebates of $800 per kW to a maximum of $5,000 per system per year (Government of Yukon 2022). 

Territorial Business. The NT offers a grant program for up to 25% of project costs business and 40% for non-profits 
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(Government of the Northwest Territories N.D.). Yukon offers grants to various groups for renewables generation up to 

$500,000 or 75% of eligible expenses for (Government of Yukon 2022). No such programs currently exist in Nunavut. 

Federal Funding Programs. For community-scale projects, there are two core programs. Clean Energy for Rural and 

Remote Communities (CERRC) delivered by National Resources Canada (NRCan) funds projects supporting use of local 

renewable energy to replace diesel. Northern Responsible Energy Approach for Community Heat and Electricity (Northern 

REACHE) delivered by Crown-Indigenous Relations and Northern Affairs Canada (CIRNAC) funds Northern projects using 

proven renewables technologies. Both programs encourage Indigenous leadership and partnerships. 

The Arctic Energy Fund, introduced in 2018 as part of Infrastructure Canada’s Rural and Northern Communities 

Infrastructure Stream, supports energy security in the North. $400 million over 10 years provides funding for communities to 

“upgrade existing fossil fuel-based energy systems or to supplement or replace these systems with renewable energy 

options…” (Government of Canada 2017). 

Another program, now closed to applicants, is the Indigenous Off-Diesel Initiative (IODI) supporting remote diesel 

communities to establish diesel reduction plans, starting with $20,000 with the possibility of more funding at a later time. 

(Government of Canada 2022) 

Other Funding Opportunities. Independent energy companies can partner with Indigenous or community groups, 

contributing funding towards renewable energy projects. Development companies may also offer planning, design and 

project management. Well-developed independent power producer (IPP) policies with secure long-term contracts can be 

attractive to investors. 

Price on Carbon Pollution 

A carbon tax, initiated by the Canadian government in July 2019 is designed to encourage the use of renewables. All 

territories participate in this program. The initial cost was set at $20 per tonne, increasing $10 per year to $50 per tonne in 

2022. The initial increase on diesel fuel in the North was just over 5 cents per litre and increased to 13.7 cents in July 2022 

(Government of the Northwest Territories 2019). Different approaches for rebating are used in different jurisdictions, some 

rebating all, some rebating half, etc. For a very comprehensive overview of policies in 2019, see Pembina Institute’s “Power 

Shift in Remote Indigenous Communities” (Heerema & Lovekin 2019).  

Provincial/Territorial Net Metering and Independent Power Producer Policies 

The following is a snapshot of net metering and independent power producer (IPP) policies in remote locations. 

Generally, net metering allows customers credit at full cost of the power, whereas IPP policy credits larger producers at 

avoided cost of diesel fuel (not the full cost of the avoided diesel-generated power). 

The Northwest Territories’ NTPC Net Metering Program allows customers generating up to 15 kW to send surplus 

energy to the grid and bank excesses. Independent power producers may negotiate their projects with NTPC; the first such 

project in 2016 was a joint effort between the Lutsel K’e Dene First Nation and Bullfrog Power for a 35 kW solar facility 

(Lovekin 2019).  

Since 2018, Nunavut’s QEC permits residential customers with generating capacities up to 10 kW to receive credits for 

the surplus power delivered to the grid. The recently developed commercial and industrial power producer (CIPP) program, 

now accepting applications, allows existing commercial and institutional customers to sell their generated power to QEC 

(Qulliq Energy Corporation N.D.). The amount of power which can be sold is limited by capacity of interconnections in the 

community. The price is based upon the avoided cost of diesel, currently (October 2022) 24.76 cents per kilowatt-hour 

(Qulliq Energy Corporation N.D.). QEC’s IPP policy is currently on pause after a period of public consultation. The IPP 

would allow producers other than the utility to generate power from renewables and sell back to QEC (Quilliq Energy 

Corporation 2022).  The purchase price is proposed to be a “guaranteed minimum price, i.e., the avoided cost of diesel fuel to 

enable the proponents to secure financing.” (Quilliq Energy Corporation 2022). The Pembina Institute notes that power 

purchase agreement (PPA) rates for Nunavut IPP and CIPP policies should “increase by at least 50% from the current rate of 

$0.25 per kWh” to reflect the actual cost of avoided diesel (Pembina Institute, World Wildlife Fund Canada, & Indigenous 

Clean Energy Social Enterprise 2022). 

Yukon Energy Corporation and ATCO Electric Yukon allow net metering for small producers (under 50 kW) and IPP 

projects for producers above 30 kW. In diesel communities, the price would increase at full Consumer Price Index (CPI); for 
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on-grid projects the price increases at half the CPI. “10 percent of new electrical demand (is) to be met by IPP, and at least 

50% of these projects are to have First Nations involvement” (Gignac 2019). 

Net metering and IPP policy and experience are recent in the North. Current policies are simple, based upon the avoided 

cost of diesel fuel, and do not provide much impetus for investment. Some considerations include: 

Fair price: Ideally the recompense to producers should be at a price which allows the producer to have a fair and secure 

price, but does not penalize the utility for reducing its production (and receiving less in subsidies).  

Total load on existing plants: Jurisdictions should consider load on existing plants, and at what point of penetration to 

“cut off”. The GNWT is the only jurisdiction which caps net-metered and IPP amounts (Intergroup Consultants 2021). 

Type of power (net metered or IPP): No jurisdiction distinguishes the amount of each type of power (solar, wind, etc.) 

which could best use the “available” renewables portion.  

Type of renewable, and season: Another costing refinement would differentiate between types of renewables 

(Pembina Institute 2016). Solar power produces most in summer, whereas wind is more likely to produce more power in 

other seasons. Too much solar in a community could negate the chance for wind to provide much needed power in winter 

when heating and electricity needs are high. Pricing should reflect the season in which power is contributed and reflect its 

importance; there is no economy in paying producers for power that is unused and must be discarded. 

CHALLENGES AND RECOMMENDATIONS 

Although there are many successful renewables projects in remote locations, challenges still exist. The following is an 

overview of policy challenges noted in a literature and news review, and discussions with those involved in current and past 

projects. There is a lack of information on project performance and lessons learned, which hampers the design and 

development of new projects. Policy-wise, the independent power producers’ policies with under-estimated cost of avoided 

diesel are arguably the greatest deterrents and delayers of projects. 

Use of Avoided Cost of Diesel 

As noted earlier, avoided cost of diesel does not represent the true savings of replacing diesel electricity generation with 

renewable energy. According to the Pembina Institute, “…governments and utilities that only offer PPA prices based on 

avoided cost of diesel showcase a lagging perception that clean power projects, and inherently the technologies that they 

incorporate, are not reliable or sufficiently robust in contrast to conventional diesel power plants. This perception impedes 

positive clean power project economics…,” (Lovekin 2016). 

Recommendation: More Realistic Pricing. Since a utility is keen to maintain its rate base and avoid increasing prices 

up for existing consumers, it prefers to keep the pay-out costs low. However, with more efficient and smaller diesel 

generators in the future, the utility’s costs to run the plants may lower, allowing them to consider more appropriate prices for 

renewables. “The avoided cost of diesel approach to setting clean power prices does not offer adequate financial incentive for 

private sector and communities to develop clean power projects…. Limited support for diesel alternatives is exacerbated by 

unacknowledged downstream subsidies for diesel fuel systems and electricity, and lack of understanding of full operational 

and maintenance costs of diesel power plants, as compared to hybrid or full clean power plants” (Pembina Institute 2016). 

Lack of Appropriate IPP Policy and Process 

Although it is possible for projects to proceed in the absence of IPP policies by negotiating and agreement specifically 

for a given project, as has been done for select projects in Yukon, NWT, and Laborador, clear IPP policies and processes 

would be beneficial to project advancement.  All jurisdictions have net-metering and IPP policy, except Nunavut, which has a 

very new CIPP and a draft IPP policy. For Nunavut residents, organizations, and developers, this is a serious missing piece 

and has caused projects to stall. It is hoped that the pricing aspect will be finalized and these stalled projects will be resumed 

and completed to help meet Nunavut’s environmental and climate goals, as well as lowering the cost of living. Other delays 

can occur in approvals, permitting, and inspections, from slow responses from utilites or others, or conflicting information 

being provided. 

Recommendation: Solid, Clear, and Fair IPP Policy and Process: The use of true cost of diesel for IPP producers 

would encourage investment and reduce risk to community groups or government. Processes, procedures, and timelines 

should be clear and transparent to reduce undue delays to applications and their associated installation projects. 
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Funding 

There are numerous ever-changing sources of funding, from public to private. Federal, provincial, and territorial sources 

have different requirements, application dates, and lengths of program. Remote and Northern projects may take longer, and 

funding may run out before the project is complete, but past government funding aided many projects. The “vast majority of 

the existing energy infrastructure in the Arctic has been constructed using national or sub-national public funding” (Poelzer 

2016). This level of government funding may not be sustainable in the future. 

Recommendation: Appropriate and Flexible Funding. Funding programs should allow for the longer project times in 

North, and the sizeable early project costs. Small communities may have difficulties obtaining the full financing required (for 

example, bank loans) due to modest cash flow and lack of collateral. WWF has noted that “low-interest financing options are 

still needed to increase the attractiveness of renewable energy integration” (World Wildlife Fund 2019). Local or private 

funding should be encouraged, perhaps in the form of public-private (PPP) partnerships, which “can reduce the risk 

associated with project development, especially cost overruns…” (Poelzer 2016). Private investors want to see regular 

dividends, so a solid IPP policy with fair pricing is important.  

Procurement 

Procurement policies are designed to make purchasing fair and equitable. But standard polices with no incentive to 

include local labour or allow local partnerships can deter innovation and on-the-job training for renewables projects. 

Restrictions on sole source contracting can make it hard for proponents to specify a particular model of equipment, one that is 

proven and tested to operate in cold weather conditions. Other procurement challenges include the limited pool of of 

designers and equipment suppliers. In addition, the project funding timeline may not fit the most efficient procurement. 

Federal government projects must have funding commitment in place and then work with Public Services and Procurement 

Canada (PSPC), whose processing times of several months can hold up or delay projects. Procurement delays can often set a 

remote northern project back a full year due to the narrow shipping season in the Arctic Ocean. 

Recommendation: Streamline Procurement. Procurement approaches must encourage the use of local labour so the 

community can gain expertise and independence. Processes should be streamlined for projects whose timeframe is 

lengthened by logistics or by unrealistic funding timelines. Government procedures and policies should accelerate 

procurement, not delay them, including the prioritization of procurement for remote northern communities, due to the 

significant additional time and effort required to prepare and ship equipment for the north. Smaller renewable energy 

equipment must receive electrical safety review in southern Canada before being sent to site.  

Utility Interconnection Fees 

Utility connection fees can be substantial, up to $250,000 per 100 kW turbine (Pinard 2016). This includes insurance, 

disconnect relays, meter, transformers, and line upgrades. 

Recommendation: Utility Interconnection Fees. It is recommended that fair interconnection fees are determined 

before the project is built.  

Utility Monopolies 

Most, if not all, remote and Northern utilities are “the only game in town,” meaning the only entity to whom 

independent producers may sell. While utilities are becoming more open to renewables integration, their basic business 

practice is to purchase the cheapest power while meeting the legislated requirements of reliability. Renewables add some 

uncertainty and create additional work. With expected higher penetration rates of renewables in the future, utilities will have 

to adapt their business structures and pricing. 

Recommendation: Utilities Buy-In. Utilities should be mandatedto engage with renewable energy projects. Incentives 

should be realigned such that utilities see benefit from incorporating renewable energy into their electricity supply. This may 

include ensuring subsidies to every facet of diesel generation are appropriately redirected to renewable energy generation for 

the proportions they offset, while considering the non-dispatchability of wind and solar energy. When old infrastructure is 

being replaced or upgraded, renewables should be considered as an alternative or supplement to fossil fuels. 
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CONCLUSIONS 

While the use of renewables in remote northern communities is growing on a national scale, most of these communities 

still depend on fossil fuels for nearly all their electricity and space heating needs. Canada aims to reduce its greenhouse gas 

emissions to a fraction of its 2005 levels by 2030, and by the same time, significantly reduce diesel generated electricity in 

these locations. Generally, the use of renewables in the far north has been on quite a small scale. There have been successful 

projects integrating some penetration of renewables into existing diesel systems, and such hybrid systems, with or without 

storage, are becoming more common. Larger, community scale solar arrays are appearing, and turbines providing sizeable 

portions of community power are in construction or planning stages. 

This paper has reviewed the current state of policies and economics affecting the successful installation and operation of 

renewable energy projects. The installation and operating and maintenance costs of solar photovoltaic and wind turbine 

systems in northern and remote communities were presented in contrast to locations in southern Canada and also in contrast 

to the cost of diesel-generated electricity. An overview of funding programs was presented, along with description of policies 

enabling or inhibiting the generation of electricity by independent producers. The shortcomings with recommendations were 

summarized, in hopes of encouraging improvements resulting in reduced carbon emissions and increased resiliency. 
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