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Energy insecurity is part of everyday life for many remote and Indigenous communities across the North.
Community energy is emerging as a solution to address enduring energy challenges in remote regions, but the
success of community energy initiatives hinges, in part, on adequate and accessible government instruments.
Formal policies and rules to advance energy transition play an essential role in community energy, yet there is
limited understanding of government instruments to support community energy in northern and Indigenous
communities. This paper provides a critical assessment of government instruments for community energy in
northern, remote, and Indigenous communities in Canada. Based on interviews with 48 actors engaged in
northern community energy, results show a range of available instruments. While each serves different functions,
financial supports and community ownership instruments emerge as dominant needs for community energy in
the North. However, many northern and remote Indigenous communities lack the capacity to access supports
when they are available, are competing against each other for limited resources, or are constrained by the rules
and regulations of traditional and centralized energy ownership systems. A diversity of complimentary and

reinforcing instruments is essential, sensitive to community needs, capacities, and aspirations.

1. Introduction

Community renewable energy (CRE) is as a critical pathway in the
transition toward a low-carbon and secure energy future. Globally,
however, progress in CRE development is highly uneven, especially in
those rural and remote communities that are not connected to a conti-
nental electricity grid (Holdmann et al., 2022). Much of the scholarly
attention to CRE has focused on urban areas or on rural and remote
regions in the global South, with considerably less attention to the
Circumpolar North (Leonhardt et al., 2022). Yet, across northern Canada
and Alaska alone there are 280 remote, mostly Indigenous communities,
that are not connected to a main power grid or natural gas distribution
network and rely on imported and costly diesel fuel for power genera-
tion (Holdmann et al., 2022; NRCanNatural Resources Canada, 2018).
Transitioning rural and remote diesel-dependent communities to CRE
will require not only substantial investment in local energy infrastruc-
ture and human capital, but it will also require appropriate government
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instruments to enable and sustain CRE systems (Andrews-Speed, 2016;
Leonhardt et al., 2022).

Government instruments, referred to in this paper as formal policies,
programs, or regulations, play a critical role in either enabling or con-
straining energy transitions (Grashof, 2021), and are paramount to
transformative energy and economic growth (Belain et al., 2021; Khan
et al., 2022a) and improving access to CRE (Astuti et al., 2019). Gov-
ernment instruments comprise the basic institutional arrangements
(Williamson, 2000) of energy systems and thus impact the nature, op-
portunities, and extent to which energy systems can transition. Nolden
(2013), for example, reports that government feed-in tariffs for renew-
able energy played an important role in community energy in the United
Kingdom, whilst Bauwens et al. (2016) showed that state-offered
financial incentives were vital to community energy success in Ger-
many. In sharp contrast, Madriz-Vargas et al. (2018) report that grid
service regulations in Panama for electrical connection, distribution,
and transmission have stifled local energy in remote regions, and
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institutional obstacles are similarly reported as amongst the major
barriers to local bioenergy developments in India (Irfan et al., 2022).

Notwithstanding the importance of government instruments to CRE,
the focus of scholarly research on such instruments has focused largely
at the national to supra-national level (Burke and Stephens, 2017; Del
Rio and Kiefer, 2022; Khan et al., 2022a, 2022b; Zakari et al., 2022), and
to a lesser extent on rural and remote regions (Irfan et al., 2022; Radley
and Lehmann-Grube, 2022; Tseng et al., 2021). There has been limited
attention in particular to government instruments for CRE in the
Circumpolar North. Scholars have identified the importance of govern-
ment instruments to northern CRE (MacArthur, 2017; McMurtry, 2018),
and have argued that governments should provide more appropriate
instruments to enable fair and equitable access to clean energy in
northern communities (Hoicka et al., 2021; Mortensen et al., 2017;
Rakshit et al., 2019), but there has been limited research on the in-
struments necessary to enable and sustain CRE in rural and remote
northern communities. Based on an international review of government
instruments, Leonhardt et al. (2022) stress the urgent need for research
on the nature and effectiveness of instruments for CRE solutions in rural
and remote northern contexts.

This paper responds to the current gaps in scholarship on govern-
ment instruments for CRE in the Circumpolar North. Specifically, this
paper provides a critical assessment of government instruments for CRE
in northern, remote, and Indigenous communities in Canada. Emphasis
is placed on the range of instruments available, the functions they serve,
and the opportunities and challenges they present for community energy
in the northern context. Although focused on the Canadian North, the
observations and lessons emerging are of value to other northern or
remote regions and jurisdictions.

2. Context and approach

Rural and remote energy systems are socio-technical systems,
comprised of energy infrastructure and technologies, the communities
that produce and consume energy, and the institutions in which energy
transactions are embedded (Funcke and Bauknecht, 2016; Milchram
et al., 2019). There is a substantial literature on the role and influence of
institutions in the energy sector, from instilling energy resource de-
pendencies to facilitating energy transitions. For example, Belain et al.
(2021) note the powerful role of institutions in shaping economic
growth in the energy sector, whilst Milchram et al. (2019) emphasize the
importance of values in shaping institutional change processes for en-
ergy transitions. That said, in a recent global review of energy in-
struments, Leonhardt et al. (2022) conclude that there is only limited
scholarship on the nature and role of institutions in supporting CRE in
rural and remote regions.

CRE institutions are comprised of the macro-level institutional
environment, which establishes the basis for economic, political, and
societal interactions, and the institutional arrangements operating at the
meso-level that govern transactions (Williamson, 2000). Whereas
institutional environments are slow to change and can reinforce lock-in
and path dependency in energy systems (Geels, 2018), but institutional
arrangements are more susceptible to change or adaptation over much
shorter time periods (Williamson, 2000). Based on Lowndes and Roberts
(2013) and Vof and Simons (2014), we conceptualize institutional ar-
rangements for CRE as consisting of both rules and relationships. Rules
are the formally constructed and implemented government instruments
(e.g., feed-in-tariffs, energy market instruments, energy efficiency
standards), whereas relationships refer to the practices concerning how
different actors within an energy system interact and operate. Together,
rules and relationships shape whether and how energy systems transi-
tion to meet urgent energy needs.

Energy scholars have recognized the importance of understanding
the nature and role of formal institutional arrangements in energy
transitions (Andrews-Speed, 2016; Leonhardt et al., 2022); however, the
dominant focus of CRE scholarship has been on relationships (i.e.,
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energy governance) versus formal instruments — notwithstanding the
critical role of government instruments in supporting or constraining
CRE opportunities (Astuti et al., 2019; Leonhardt et al., 2022; Seyfang
et al., 2013). With thousands of remote diesel-dependent communities
globally poised for energy transition, coupled with an additional 487
million people expected to gain access to electricity by 2030 via
decentralized energy systems (Holdmann et al., 2022), there is a need
for research that examines the opportunities and constraints of gov-
ernment instruments to CRE development.

2.1. Study area

The transition to CRE is particularly important in the context of
northern, remote, and Indigenous communities across Canada.
Approximately 66% of electricity generation in Canada is from renew-
able sources, with hydro accounting for 90% of renewables generation
(NRCanNatural Resources Canada, 2019). The majority of Canada’s
population is also connected to the continental electricity grid,
providing reliable and affordable access to power. Across Canada’s
North, however, the energy context is dramatically different. There are
170 off-grid communities in Canada’s provincial and territorial North, of
which most are Indigenous, that depend on the power provided by diesel
generators (NRCanNatural Resources Canada, 2018). Relying on the
long-distance delivery of diesel fuel and on generators operating at or
near capacity, many of these communities experience high energy costs,
constrained socio-economic development opportunities, and increasing
energy insecurity (Hossain et al., 2016; Mortensen et al., 2017).

The study area of focus in this research are the northernmost regions
of the provinces of Saskatchewan and Manitoba and the Northwest
Territories. There are 30 off-grid communities across these three juris-
dictions: one in Saskatchewan, four in Manitoba, and 25 in Northwest
Territories, representing 15,467 people (NRCanNatural Resources Can-
ada, 2018). Further, many of those communities that are grid-connected
but considered ‘end-of-line’ communities also face energy insecurity,
due to high electricity delivery costs and ageing transmission and dis-
tribution infrastructure. All three jurisdictions share a similar energy
governance structure: vertical, centralized ownership with a govern-
ment (i.e., Crown) energy corporation responsible for power generation,
transmission, and distribution. Government policies, programs, and
other initiatives to support CRE must operate inside the constraints of
this centralized structure, which can challenge projects that focus on
decentralized generation. The energy insecurity challenges faced in
these regions is typical of northern and remote Indigenous communities
across the country (Raphals, 2019).

Manitoba Hydro is the Crown corporation responsible for the gen-
eration, transmission, and distribution of electricity in Manitoba. The
utility owns 16 hydroelectric and one thermal generating stations,
delivering electricity over approximately 86,365 km of transmission and
distribution lines (Manitoba Hydro, 2022). The utility also delivers
natural gas to more than 130 communities across the southern region of
the province. In northern Manitoba, the utility serves four off-grid
communities via diesel generators (NRCanNatural Resources Canada,
2018). In these communities, the average monthly energy bill of $97
CDN (Manitoba Hydro, 2019) is only possible with subsidies from the
provincial and federal governments. Despite limited support for com-
munity energy (Heerema and Lovekin, 2019), one of these
diesel-dependent communities, Northlands Dénesutiné First Nation, is
developing biomass, geothermal district heating, and a solar park (Boke
Consulting and Northlands Dénesytiné, 2017).

Coal and natural gas are the largest generation sources in Saskatch-
ewan; renewables represent less than 25% of generation (SaskPower,
2021). Saskatchewan Power Corporation (SaskPower) is the Crown
utility with exclusive rights to supply, transmit, distribute, and sell
electricity — with over 157,000 km of transmission and distribution lines
(SaskPower, 2022). SaskEnergy, also a Crown corporation, is the pri-
mary distributor of natural gas, serving the central and southern regions
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of the province. There is only one off-grid, diesel-dependent Indigenous
community in northern Saskatchewan - Kinoosao, which recently
received funding from the federal government to develop a new energy
plan (NRCan, 2018). However, several grid-connected communities still
face energy security challenges. The province is comprised of a southern
grid and a northern grid. The northern grid is characterized by aging
infrastructure and frequent outages due to storm events, wildfires, and
lightning strikes (Bigland-Pritchard and Prebble, 2010; Giles, 2016).
While Saskatchewan residents spend on average $170/month for
household electricity (CERCanada Energy Regulator, 2018), many
northern and Indigenous communities pay between $400 and
$800/month. SaskPower has recently partnered with the First Nation
Power Authority (FNPA) to support Indigenous independent power
producers.

In Northwest Territories, the Northwest Territories Power Corpora-
tion (NTPC) controls most of the energy generation outside of the City of
Yellowknife. Of the 33 communities in the territory (43,000 people,
across 1.1 million square kilometers), NTPC powers three communities
with hydroelectricity, one with imported liquefied natural gas, and 25
are diesel dependent (GNWT Government of Northwest Territories,
2018; GNWT Government of Northwest Territories, 2015). Heating oil is
the most common energy for home and commercial heating, often
supplemented with propane or cord wood, but with a growing interest in
biomass heating. Electricity rates are heavily subsidized, but still the
highest in Canada and more than double the national average. House-
holds often pay $500 CDN monthly for electricity and sometimes up to
$1000 CDN monthly for heating during the winter months. New
renewable energy projects are being developed in diesel-dependent
communities, including solar power projects in the hamlets of Aklavik
and Lutsel K’e Dene First Nation.

2.2. Methods

Semi-structured interviews were conducted with 48 participants
involved in CRE in Canada’s North. Participants were selected from
actors representing Indigenous community leadership, provincial and
territorial energy utilities, governments agencies, intermediary organi-
zations involved in CRE projects in Indigenous communities (e.g. NGOs,
social enterprises), energy researchers, and private companies who
develop CRE projects in partnership with Indigenous communities
(Table 1). Federal government representatives and interviewees from
regions outside the study area comprise the "other regions" category. The
purpose of interviewing actors from different sectors and regions was to
capture a variety of government instruments available for community
energy in northern and Indigenous communities. Participants were
recruited using snowball sampling (Lewis-beck et al., 2011), a
non-probability sampling method that is effective when a few key in-
formants are known who can then help identify other potentially
interested and informed research participants (Kirchherr and Charles,
2018).

Interviews explored the government instruments supporting or
constraining CRE, focusing on the challenges faced by communities in
pursuing locally owned or operated energy projects, and whether the
current regulations or policies support CRE projects. Interviews were
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recorded, transcribed, coded, and analyzed thematically based on a
deductive approach (Richards and Morse, 2013; Sovacool et al., 2020)
(Fig. 1). Transcripts were coded using NVivo 12 software, based on
pre-defined categories of government instruments. These pre-defined
categories were based on our recent analysis of international literature
on CRE (Leonhardt et al., 2022), which identified 19 instruments for
CRE and four categories (payment-based, grid access, community
planning and capacity, and environmental protection instruments) ac-
cording to their functions (Fig. 2). The categories of government in-
struments emphasize the diversity of tools (existing or potential) for
community energy, reinforcing the value of multiple and complemen-
tary instruments. The most discussed categories of government in-
struments were identified based on the distribution of interview codes
across instruments. The content of the most discussed categories was
then analyzed qualitatively to identify lessons and recommendations.

There are limitations to our study. Our snowball sampling design
started with a few key informants and, like most research adopting this
sampling design, participants were unevenly distributed across partici-
pant groups (DeCarlo, 2018). That said, it was not our intent to test
knowledge and compare responses by participant group. Further, we
suspect that knowledge about government instruments varies consid-
erably, based in part on what people have been exposed to in their
community or professional field of practice, and thus not all participants
may have been familiar with the full range of government instruments.
However, our intent was not to inventory all available government in-
struments, but rather to understand actor’s perspectives about the
effectiveness of those that are familiar and to identify desirable in-
struments for supporting CRE.

3. Results

A total of 18 instruments to support community energy were iden-
tified (Table 2). These include tools that currently exist and those
desired by participants. Financial supports, which include government-
provided financial contributions, such as grants and capital funding
programs, were identified the most often, by 78% of interviewees. This
was followed by community ownership instruments (62%) — policies or
regulations that encourage or permit community ownership of, or
partnership in, CRE projects, such as Saskatchewan’s power generation
partners program. Grid services was the third most identified, but
mentioned by less than half of participants, referring to laws and regu-
lations that control grid access.

Results show a diversity of instruments with the potential to support
CRE, each receiving different attention across jurisdictions. Community
ownership, for example, was the most mentioned in Saskatchewan, with
80% referring to this tool as important for CRE in the North (Table 2).
Community ownership was the second most mentioned in Northwest
Territories, and third in Manitoba. The attention to community owner-
ship instruments may be a function of current energy ownership struc-
tures in these regions, where a government energy utility is responsible
for power generation, distribution, and transmission; new or revised
instruments are seen as necessary for community energy.

Grid services, although identified by participants in all jurisdictions,
was the most frequently raised only in Manitoba, but also mentioned by

Table 1

Participants by region and organization.
Sectors represented Manitoba Saskatchewan Northwest Territories Other regions” TOTAL
Indigenous leadership 0 3 12 0 15
Energy utilities 2 2 2 0
Government 3 1 0 1
Intermediary organizations 2 3 4 1 10
Researchers 3 1 3 2 9
Private companies 1 0 0 2 3
TOTAL 11 10 21 6 48

# Representatives from federal government and other provinces with insight to government instruments in the study regions.
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Participant - Interviews Transcript Results
recruitment ITBRYiEAIID transcription coding analysis >
Literature Government Pre-defined

Analysis* instruments categories

« Literature analysis results presented in Leonhardt et. al. (2022)

Fig. 1. Research design drawing on primary interview data, with analyses informed by government instruments and categories defined in the literature.

* Literature analysis results presented in Leonhardt et al. (2022).
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Fig. 2. — Government instruments and four global categories, based on Table 1 from Leonhardt et al. (2022).

participants from the federal government and other jurisdictions
(Table 2). Participants identifying this instrument noted the lack of grid
services to support community energy. The Manitoba Hydro Act, for
example, prohibits ownership of transmission and distribution lines.
Climate change and mitigation instruments, in contrast, were identified
by more than half of participants only in Saskatchewan. This may be
attributed to the large percentage of hydroelectricity in the energy mix
of Northwest Territories (70%) and Manitoba (99.6%) for grid-
connected communities, while in Saskatchewan renewables represent
les than 25% of the energy mix.

Variability is further emphasized by power purchase agreements
(PPA), energy market instruments, and land use controls. For example,
50% of Saskatchewan and Manitoba participants identified PPAs, while
only 13% of Northwest Territories participants mentioned this instru-
ment. Energy market instruments were the fourth most identified in
Manitoba (63%), while it was discussed by only 10% of Northwest
Territories participants (Table 2). In some instances, instruments
received no attention. Renewable energy certificates were discussed
only in Saskatchewan, whereas land use controls and energy storage
were only raised in the Northwest Territories and Manitoba. Feed-in
premiums was the only instrument not identified by participants in
any region, yet it was identified by Leonhardt et al. (2022) as an
important CRE instrument based on international scholarship.

It was not the intent to compare results by participant group, mainly
because participants, especially Indigenous leadership, were unevenly
distributed across jurisdictions, but some similarities and variabilities
emerge. For example, Indigenous leadership in Northwest Territories
most often identified financial support instruments (83%) for CRE, with
similar responses from Indigenous leadership in Saskatchewan. The
emphasis was on small grants or loans to support CRE planning and
project start-ups. Variability was observed between intermediary orga-
nizations. The importance of climate change instruments was noted by

all intermediary organizations in Saskatchewan but by none in Man-
itoba. In Manitoba, the most discussed instruments by intermediaries
were financial incentives and grid services; in Northwest Territories it
was energy efficiency instruments, namely those emphasizing home
retrofitting, such as insulation and windows, to improve home heating
efficiency.

Following Leonhardt et al. (2022), the 18 instruments identified
were grouped into four categories based on the functions they serve:
payment-based instruments, grid-access instruments, environmental
protection instruments, and planning and capacity instruments. The
payment-based category was the most identified (84%), and environ-
mental protection the least identified (62%). Among payment-based
instruments, financial supports dominated (78%), with fiscal in-
centives (7%) and renewable energy auctions or tenders (7%) receiving
the least attention. The most discussed environmental protection in-
struments were climate change and GHG mitigation (33%), and envi-
ronmental planning (33%). These instruments represent, respectively,
policies and regulations that establish GHG reduction targets, and con-
trol the environmental impacts of CRE projects. Renewable portfolio
standards received the least attention (4%) in this category.

Grid access, and planning and capacity instruments were identified
by 73% and 80% of participants (Table 2). Among the grid access
category, 49% identified grid services, followed by net metering (38%),
and power purchase agreements (31%) as important for community
energy. Net metering are the credits received in exchange for excess
electricity generated, and power purchase agreements refers to the
electricity purchase agreements between the consumer and energy
generator. Energy storage (11%) was the least mentioned in this cate-
gory. Among planning and capacity instruments, community ownership
dominated, identified by 62% of participants, followed by energy
planning (36%), and support to intermediaries (22%). Energy planning
instruments guide the development of a community or regional energy
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Table 2
Distribution of interview codes by instrument and by region.

Government instruments” Interviewees addressing each government Total
instrument, by region”

NWT SK MB Other
regions

Financial supports: Financial contributions to support community energy, including funding programs, grants,and 17 81 7 70 8 100 3 50 35 78

loans.

Community ownership: Regulations, legislations, and policies supporting full or shared community energy 10 48 8 80 6 75 4 67 28 62
ownership.

Grid services: Instruments controlling access to a grid, including laws and regulations for connection, transmission, 6 29 3 30 8 100 5 83 22 49
and distribution.

Net metering: Program providing consumers who generate energy with credits on their electricity bill for excess 5 24 5 50 4 50 3 50 17 38
electricity generated.

Energy planning: Legislation, regulations, and policies that guide the development of a region’s energy system. 7 33 3 30 3 38 3 50 16 36

Climate change and GHG mitigation: Laws, regulations, or policies for GHG reduction or emissions control. 6 29 6 60 2 25 1 17 15 33

Energy efficiency: Laws, regulations, and policies to reduce energy use and promote energy conservation. 5 24 3 30 4 50 3 50 15 33

Power purchase agreements (PPA): Contracts between those who generate and those who will purchase the 3 14 5 50 4 50 2 33 14 31
generated electricity.

Energy market instruments: Control the ability to sell generated power in the energy market, such as market 2 10 2 20 5 63 4 67 13 29

regulations.
Land use controls: Land and spatial planning legislation, regulation and policies that control or designate land usein 6 29 2 20 1 13 4 67 13 29
a specific area.

Support to intermediaries: Supports for organizations that assist with the planning and implementation of local 5 24 1 10 2 25 2 33 10 22
energy projects.
Envir 1 and envir [ planning: Laws, regulations, policies, and strategies to protect the environment 4 19 0 0 1 13 0 0 5 11

and identify and manage possible the impacts of renewable energy projects.
Energy storage: Laws and regulations for the storage of energy produced and the types of energy storage available. 4 19 0 0 1 13 0 0 5 11

Tax incentives: Benefits offered in the form of tax deductions, exceptions, or exclusions for energy development. 2 10 O 0 0 0 1 17 3 7

Renewable energy auction or tender: An instrument of sourcing and acquiring renewable energy through 0 0 2 20 0 0 1 17 3 7
competitive bids, whereby the interested parties who offer the lowest price are selected.

R ble portfolio dard (RPS): Establishes a minimum of total energy production that must come from 0 0 0 0 0 0 2 33 2 4
renewable sources.

Feed-in tariff (FiT): Agreements that offer fixed payments for renewable energy generation over an established 0 0 0 0 0 0 1 17 1 2
period.

Renewable energy certificates (REC): Attest the generation of a minimum amount of renewables-based electricity, 0 0 1 10 O 0 0 0 1 2
offered to renewable energy generators who trade on the energy market.

Feed-in premiums (FiP): Payments for renewable energy generation based on the wholesale electricity price. 0 0 0 0 0 0 0 0 0 0

Total number of interviews 21 10 8 6 45

# Definitions of government instruments based on Leonhardt et al. (2022).
b Table shows the number of interviews that addressed the government instrument by region (#) and the relative percentage considering the total number of in-
terviews by region (%).

CE——
»| Costs of renewable
r »| energy technology
Climate Action and Awareness Fund i
| : Costs of capacity
Low Carbon Economy Fund - ’ building

Investing in Canada Infrastructure Program, | Costs of grid
Green Infrastructure Stream infrastructure
Northern REACHE program — >

Costs of efficiency
improvements

Indigenous Off-diesel Initiative
L Planning and

feasibility study
costs

Fig. 3. - Key federal funding programs and objectives as identified by interview participants.



R. Leonhardt et al.

system. Support to intermediaries are the tools available for those or-
ganizations to work with communities.

In the sections below, the instruments identified by approximately
50% or more of participants in all three regions, and by participants
from other regions, are explored. Emphasis is placed on the relative
strengths and constraints of those instruments, as identified by in-
terviewees, for supporting CRE in the North.

Financial supports

Discussions on financial supports focused on the organizations that
provide funding; the areas to which financial incentives should be
applied, such as renewable energy technology and infrastructure, off-
setting the costs of local human capacity, and energy efficiency; and the
ability of communities to take advantage of financial programs.

3.0.1. Source and availability

Participants across all regions identified national government fund-
ing as important for developing CRE in northern and Indigenous com-
munities, with each program supporting multiple objectives (Fig. 3). A
Saskatchewan intermediary organization reported that “the federal
government ... has put a lot of money into grants, not just for commu-
nities but for individual households and buildings,” which has facilitated
a growth in community energy. Federal funding was also identified as
essential to support CRE infrastructure, such as grid upgrades, and
human resource capacity development through training programs. The
Northern REACHE program, for example, which supports communities
in the territories, is developing a funding model for the hamlet of Tuk-
toyaktuk, Northwest Territories, to build a 51-kW solar project. The
project is intended to increase local generation up to the current 20%
intermittent renewables generation cap, as set by the Crown energy
utility for the local grid. In Saskatchewan, participants identified the
federal government’s Indigenous Off-Diesel initiative, which is sup-
porting Kinoosao, the only off-grid diesel-based community in northern
Saskatchewan, to develop a community solar initiative.

However, results also indicate that financial supports for CRE are not
evenly accessible, regionally. While communities in British Columbia
(BC), for example, have access to funding programs focused on remote
communities through the CleanBC Remote Community Energy Strategy,
participants noted limited opportunities available for Saskatchewan
communities. A provincial government representative confirmed that
the primary sources of financing for CRE are the federal government and
private sector. Participants also reported that northern and Indigenous
communities in Saskatchewan are not the priority areas to receive
financial incentives for renewable energy, noting that the priority areas
seem to be non-Indigenous oil and gas-producing communities in south.
Northwest Territories participants did identify funding opportunities
available through the territorial government; however, the Gwich’in
Tribal Council noted an example where government funding to support
solar panel installation in one Gwich’in community was lost last minute,
and the portion of the grid reserved by the Crown energy utility for
renewable energy projects was met by non-Indigenous people or by
individuals who had previous access to financial resources.

In Manitoba, energy-related programs to support remote commu-
nities are offered only by provincial crown corporations — either Man-
itoba Hydro or Efficiency Manitoba, specifically a regulatory
requirement that 5% of Efficiency Manitoba’s budget supports “low-
income First Nations, Indigenous communities” and “hard-to-reach
customers.”

A representative of Northwest Territories Power Corporation, how-
ever, suggested that financial supports for community energy should not
be provided by the Crown energy utility; rather, the utility should focus
on technical and economic assessments for CRE because financial in-
centives can increase customer rates. The participant explained that
some individuals or communities, even with limited financial support,
may be able to get off the utility’s diesel-based system and become
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energy self-sufficient, which can lead to rate increases for those who
remain powered by the utility. The problem, explained the interviewee,
is that “the poorest customers have the least number of options” and
even with large incentives “they’re not financially able to purchase their
own generation system ... or install solar panels to offset their rates; the
wealthier customers benefit, and the poorer customers suffer.”

Current funding programs, whether federal, provincial, or territorial
do not cover all expenses associated with planning, developing, and
operating CRE projects. An interviewee with Indigenous Services Can-
ada, a federal agency, explained that communities often need to secure
funding from multiple programs or sources to develop a CRE project. In
Northwest Territories, for example, most CRE projects have been sup-
ported by financing from both the federal and territorial government,
often paired with money from energy intermediaries and private com-
panies. The challenge with this approach, explained an interviewee from
Northwest Territories, is the competition that exists for limited money
and ensuring a fair distribution of funding: “there’s only so much
funding and one community gets it, and the other community has to wait
until next year ...” As a result, a community declining funding or that
does not receive sufficient funding, not only remains energy insecure,
but it may also have to forfeit the money it received from one source in
absence of matching funding to make the project viable; or pursue a less
optimal energy initiative that may not meet community needs. Programs
such as the Green Municipal Fund, administered by the Federation of
Canadian Municipalities, combines funding from federal, provincial,
and territorial governments and public and private sector partners to
support community sustainability projects; similar joint programs were
said to be essential for supporting community energy in the North.

3.0.2. Function and benefit

Results indicate different views on the focus or intent of financial
supports for CRE, and who benefits. Some participants suggested that
funding should be focused on energy efficiency versus renewable tech-
nologies and local generation. Interestingly, this was raised only by in-
dividuals from intermediary organizations. For example, one
interviewee argued that the immediate focus for northern and remote
communities should be on energy efficiency measures and the cost
savings used to invest in future energy projects: “At the end of the day, if
you’re gonna to be saving money with energy efficiency, you can finance
it." In Manitoba, most current programs are related to efficiency im-
provements, versus community energy per se, including loans and grants
provided by Efficiency Manitoba for home energy improvements.

A more nuanced view of the function of financial supports was
provided by another intermediary, questioning who benefits most from
the money available for installing renewable energy technologies in
northern and remote Indigenous communities. The interviewee
explained that there’s been a shift in federal funding programs from
energy efficiency to renewables technology and, while important, it
doesn’t always benefit the community. Rather, such programs drive
external energy entrepreneurs to sell energy solutions to communities,
installing equipment that may or may not work in harsh climates, with
limited maintenance support, with a “promise you the world and hope
for the best” approach. The participant explained that communities in
the North are becoming the “experiment ground for new tech” for pro-
jects that do not support community values and may not “help them at
all in terms of achieving energy security and reducing energy poverty.”

3.0.3. Capacity to access

Most participants identified the limited capacity of northern and
remote Indigenous communities to pursue community energy. As one
participant explained, “more Indigenous-owned renewable energy
companies would be a huge thing” for communities in the North, but
accessing programs is not easy. According to Gwich’in Tribal Council in
the Northwest Territories, funding opportunities are announced on a
government website with limited direct outreach to communities.
Instead, what is needed is for government to “come and sit down, and
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say ‘look, we have this pot of money and these are the things you can do
with it” ... they should provide someone in each of the communities” to
help communities achieve their energy goals.

In sharp contrast, participants noted an Indigenous community in the
south of Saskatchewan with a dedicated staff for securing community
energy funding. An Indigenous leader from the province described
funding for community energy as “flowing like crazy from the federal
government right now” but went on to note that “I don’t know if First
Nations have the capacity to make stuff happen when that money’s
available to them.” A participant from Manitoba’s Crown energy cor-
poration echoed this challenge, indicating that communities are not
making full use of the resource available to support CRE simply due to
their limited capacity.

The importance of financial support for communities to participate
in training programs for community energy planning, installations, and
management was thus identified by several interviewees, emphasizing
government programs such as the Catalysts program, ECO Canada and
Climate Action and Awareness Fund, training support from Indigenous
Service Canada, and apprenticeship programs available through Crown
energy utilities. That said, access to these programs was described as
limited; in Manitoba, for example, the provincial government and
Manitoba Hydro used to fund social enterprises that trained people in
Indigenous communities, but those programs are no longer available.
The concerns raised by Gwich’in Tribal Council in Northwest Territories
revealed a much deeper capacity constraint, explaining that the Council
is attempting to secure a coordinator to support CRE but that even if an
individual can be identified “we really don’t have housing, we don’t
have office space” to support such a role in the communities.

3.1. Community ownership instruments

More than 60% of participants identified the importance of owner-
ship instruments to advance CRE, with several expressing that remote
and Indigenous communities are increasingly interested in having
greater control over the means of generation. According to an Indige-
nous community leader from northern Saskatchewan, having more
control and ownership of energy generation allows for local job creation,
new financial opportunities, and a better understanding of local capacity
development needs to ensure that energy projects are inclusive of
Indigenous culture. The interviewee explained that when projects are
“built by the community, for the community ... then you’re incorpo-
rating culture, you’re incorporating language, and all of those teachings
that ... community can identify with ... and the interpretation of what
the project actually means and the impact of it”.

3.1.1. Ownership restrictions

Notwithstanding the importance of local ownership, two-thirds of
participants noted either the lack of energy ownership instruments or
ownership restrictions — largely attributed to the dominant role of
Crown energy utilities. Current legislations, which only allow the Crown
utilities to generate, transmit, and distribute electricity, was identified
as a major constraint to community energy. According to an interme-
diary organization in Saskatchewan, even though there are policies to
support renewable energy, Crown energy utilities serve as “the source,
and the seller, and the customer”, which “has a lot of benefits but ...
unknowingly hinders, at least, distributed renewable energy generation
because there isn’t this freedom of access to the grid.” Another partici-
pant, an Indigenous leader in Saskatchewan, raised similar constraints
but went on to question: “Why can’t we [Indigenous communities] have
our own grid, and they [Crown utilities] can sell to our grid?” adding:
“we’re a sovereign nation, why don’t we have our own?”.

In Manitoba, regulations such as the Manitoba Hydro Act, which at
the time of writing offers exclusivity over the generation and sale of
electricity to Manitoba Hydro, was identified as an obstacle to com-
munity ownership. An intermediary argued that Manitoba Hydro’s
exclusive rights to sell electricity “may make sense in southern
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Manitoba, it absolutely does not make sense up there [northern Man-
itoba].” Currently, for a northern community, if that community installs
a solar array, “they have to sell that electricity to Manitoba Hydro [who]
runs it through their wires for half a kilometer, and then sells it back to
the community.” The interviewee described this as “an absurd situation”
adding that energy security in the North means that “it has to be possible
for the community to make their own power, both electricity and heat” -
they can currently do that for heat, because heating fuel is sold by a
private company, but not for electricity.

Similar ownership regulations were identified as barriers in North-
west Territories, with an Indigenous leader commenting that the regu-
lations are “developed for large systems that don’t prioritize the needs or
flexibility in small communities.” A similar point was raised by the
Arctic Energy Alliance, an intermediary organization in Northwest
Territories, noting that the current regulations support centralized
ownership, limiting the participation of communities as independent
power producers (IPPs), and posing a barrier to local power generation.
The participant described the current system as one where “the [terri-
torial] utility provides power, and if the community wants to produce
power, they have to sell it to the utility.”

3.1.2. Accommodating alternatives

Provincial government participants and utilities in Manitoba and
Saskatchewan identified alternative ways to support community
ownership, which do not necessarily require changes in the nature and
function of Crown utilities. These participants identified power purchase
agreements (PPAs) and competitive procurement programs as ways for
communities to access the local grid. For example, a representative of
Saskatchewan’s Crown energy utility explained that “there’s no shared
ownership of our power grid [but] we do have programs that have come
and gone ... where people can generate power and feed it back into the
system,” such as the current Power Generation Partners Program to
which businesses or individuals can apply to have renewable systems
that they fund and build and connect into the provincial grid. Such
power purchase and generation partnerships were described as in-
struments that facilitate First Nations’ ownership of projects through
eligibility criteria that not only consider the price of the offer, but also
the participation of Indigenous communities. A representative from First
Nations Power Authority reinforced that the Crown energy utility has
been active in facilitating other forms of ownership in the province’s
generation monopoly by integrating IPPs into the energy market
through competitive procurement. An intermediary organization in
Manitoba, however, cautioned that changes in ownership regulations
are not enough to guarantee successful community ownership and en-
ergy security; government needs to help build the local capacity to
support energy security.

Indigenous leadership in Northwest Territories described a con-
trasting relationship in the adjacent state of Alaska, USA, where many
remote communities “work on a co-op-based system, so the community
is a part of the electric utility in the sense that they’re a part of that co-op
[and] they can do a lot of things that are, in the Canadian territories,
very challenging to do.” That said, community power generation as IPPs
is happening in Northwest Territories, to a limited extent, including a
solar project in the hamlet of Aklavik. A representative of the Crown
energy utility described emerging Indigenous IPPs a “real game changer
for the north”. However, notwithstanding community ownership, under
the Crown energy utility’s current policy only a maximum of 20% of
electricity generation can come from intermittent renewables
generation.

3.1.3. Costs of ownership

Although participants focused primarily on regulatory constraints
and opportunities, several raised concerns about the costs associated
with community-owned projects. A representative of Northern Energy
Innovation, a university research program, suggested that when
comparing community-owned generation and utility generation, the
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costs of community-owned projects are often higher than utility gener-
ation. Efficiency Manitoba similarly suggested that generating energy
independently can sometimes mean high energy storage costs; and in
case that the province decides to support locally owned projects, those
costs would have to be spread among other energy consumers. A con-
trasting perspective was offered by a representative of the Saskatchewan
government, arguing that if northern communities have ownership over
the energy system, they have “the opportunity to generate power [let’s]
say from wind, or solar, or biomass, at a cheaper rate than what they are
currently receiving from the state-owned utility.” An intermediary or-
ganization in Manitoba also argued that it is not sustainable to not
provide community ownership for northern and remote communities,
because under the current model, “where a utility from the south owns
your energy system and manages your energy system ... the costs are
horrendous; if something goes wrong ... just to get somebody up there if
it’s entirely owned and operated by a southern utility” is far greater than
community owned energy projects, with the local capacity to operate
and maintain those systems.

4. Discussion

Advancing CRE hinges in part on supportive government instruments
(Rogge and Reichardt, 2016; Rosenow et al., 2017). Results of this
research reinforce the diversity of government instruments in scholarly
literature, identifying several instruments available or desired to sup-
port CRE in northern and Indigenous communities in Canada. Of many
instruments identified in the literature (Leonhardt et al., 2022), only
feed-in premiums were not discussed by study participants - an absence
likely due to no similar programs existing in the jurisdictions in this
study. Financial supports and community ownership instruments
dominated the conversations, but results indicate variability of available
and preferred instruments across regions and by participant group.
Financial supports dominated in conversations with Indigenous leaders
from Saskatchewan and Northwest Territories, while intermediary or-
ganizations from Saskatchewan emphasized climate change and climate
instruments; energy efficiency instruments were common among in-
termediaries in Northwest Territories.

Results highlight the importance of financial supports for establish-
ing CRE projects, the need for sustainable programs over time, and the
negative impacts that changes in funding programs can have on the
long-term viability of CRE initiatives. However, results also indicate
different perspective on the desired purpose of financial instruments for
community energy — from energy efficiency to supporting new renew-
able energy technologies to building local human resources capacity.
This suggests the need to reconcile interests (i.e., governments, Indige-
nous communities, intermediaries) in order to ensure targeted in-
struments that support community needs (Hicks and Ison, 2018).
Interestingly, although international literature frequently identifies the
importance of loans for community energy projects (Bauwens et al.,
2016; Nolden, 2013), loans were rarely identified by interviewees as
viable instruments for northern and remote communities.

Results also show that capacity is critical. Communities must often
pursue multiple financial programs or instruments to meet the needs of a
single community energy initiative, often requiring matching funds from
the private sector or intermediaries; yet, many northern and Indigenous
communities lack the capacity to do so. Thus, notwithstanding the di-
versity of financial instruments, not all instruments may be appropriate
to northern and remote contexts or ensure equitable opportunities. Ca-
pacity to pursue funding for local energy is limited in many Indigenous
communities (Mortensen et al., 2017; Poelzer et al., 2016); in absence of
local capacity, community energy initiatives are sometimes implanted
by external business interests. Such externally driven projects are less
likely to succeed in the long-term (Ikejemba et al., 2017) and can even
result in communities becoming more vulnerable to energy insecurity
(Tenenbaum et al., 2014). Community development corporations (i.e.
community-focused non-profit organizations managed by two or more
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communities) is an alternative to share costs and increase capacity re-
sources while maintaining decision making authority. Further research
and lessons from international cases are required to explore how the
design and accessibility of financial incentives for community energy in
northern and remote communities can be improved to ensure more
equitable consideration of the local capacities of communities to access
those programs and incentives.

Community ownership also emerged as a dominant instrument to
support community energy in the North, but ownership has not received
the same level of attention in the literature compared to other in-
struments (Leonhardt et al., 2022). Research on community energy in
the context of northern and remote communities in Canada often speaks
to the importance of energy ownership (Schelly et al., 2020), owing in
part to the importance of Indigenous rights and a growing recognition of
Indigenous sovereignty (Blackburn, 2009; Mercer et al., 2020). That
said, results indicate major limitations to community-owned energy
within the current, vertically integrated energy systems of Saskatch-
ewan, Manitoba, and Northwest Territories, characterized by
government-owned energy utilities with a monopoly over generation,
transmission, and distribution. Grid inaccessibility and restrictive gen-
eration rules were commonly identified as constraints to community
energy in remote regions. Questions thus emerge as to whether the al-
ternatives to centralized energy systems available in other jurisdictions
(such as BC) with historically embedded rules and regulations, are
available and sufficiently flexible to support community generation and
renewables transition in the North. Supporting community energy
directly implies the need for alternatives to traditional, centralized
structures.

Finally, the different focus of government instruments and the vari-
ety of needs of each community emphasizes the need for place-based
tools to enable energy transition (Bazilian et al., 2021), especially for
northern and Indigenous communities. Further research is necessary to
integrate and develop government instruments that are able to support a
just transition, where communities with different needs have the op-
portunity to benefit from community energy. However, this must be
complemented by a deeper understanding of the more informal in-
struments and the different actors involved in the shaping of community
energy transitions, including the mechanisms used to promote inter-
governmental relationships, especially relationships between Indige-
nous communities and utilities, and federal and provincial governments.

5. Conclusion and policy implications

Community energy can provide multiple benefits to local commu-
nities and governments embracing renewable energy targets (Hicks and
Ison, 2018), and help alleviate energy insecurity in northern and
Indigenous communities. The success of community energy in achieving
these goals hinges, in part, on adequate and accessible government in-
struments. This research identified multiple instruments to support
community energy in the North and reinforced the importance of
financial supports and community ownership. However, we also caution
that many northern and remote Indigenous communities either do not
have the capacity to access such supports when they are available, are
competing against each other for limited resources, or are constrained
by the rules and regulations of traditional and centralized energy
ownership regimes. There is no single instrument that is capable of
providing the necessary support for community energy in all northern
and Indigenous communities. Instead, a diversity of complimentary and
reinforcing instruments is essential. Understanding community needs,
capacities, and the options available to support community energy goals
is an important first step in the development of tools to support transi-
tion. This research captures only a segment of the current scenario in
northern Canada. Further research is required to explore cross-country
and international lessons to improve government instrument to sup-
port energy transitions in these unique northern and remote community
contexts.
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