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The diffusion of low-carbon innovations, including innovative products and services, is required to accelerate a low-carbon energy transition. These innovations also have the potential to alleviate and perpetuate existing social inequities, calling into question their “justness.” Energy justice is a useful analytical tool for framing justice questions related to energy. In this paper, we ask whether demand-side low-carbon energy innovations are meeting energy justice criteria. To address this question, this study develops four indicators from existing energy justice frameworks and applies them to a range of demand-side innovations offered to energy users in Ontario. The indicators are used to assess innovation availability, affordability, information, and involvement. Innovations were identified using surveys and desk research across Ontario's energy technology innovation system (ETIS). One hundred twenty-two innovations are analyzed for these four indicators, and according to intended innovation users and innovation providers. Findings suggest that three of the four indicators—availability, affordability and information are broadly being addressed, while involvement was more difficult to establish. However, the ETIS may be perpetuating inequities through an over emphasis of innovations for particular energy users, such as private businesses, alongside under-emphasis on potentially marginalized actors, such as low-income households and renters. Furthermore, government-delivered, publicly owned or regulated innovation providers place a greater emphasis on energy justice, including the provision of innovations for marginalized actors. This study aids our understanding of energy justice in low-carbon energy innovations and is critical given that in the context of funding cuts to public services, there may be an increased reliance on decentralized actors. The consideration of justice gaps that emerge through such decentralization should not be overlooked. Our findings suggest that within Ontario's ETIS, who provides innovations matters. Given the insights presented in this study, this research approach and the developed indicators could be applied to other contexts and socio-technical systems. The application of energy justice indicators, derived from existing scholarship, therefore presents an important opportunity to address current and understudied practical energy challenges.
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INTRODUCTION

Low-carbon energy innovations, referring to novel products or services that result in lower-carbon emissions compared to established technologies (Wilson, 2018), have the potential to enable low-carbon energy transitions. Beneficially, low-carbon energy innovations (hereafter referred to as innovations) can alleviate social injustices and thus contribute to equitable energy transitioning; conversely, innovations can also perpetuate social injustices (Sovacool et al., 2019a). As such, it is critical to understand the relationship between innovations and justice, and more specifically the impact of innovations on justice concerns. In order to understand this relationship, wide consideration across the socio-technical energy system can be advantageous wherein a range of innovations, the various types of innovation users, and the various types of innovation providers are considered. Such understanding is critical given current and evolving relationships between innovation users and providers (Wolsink, 2012); increasing reliance on non-state actors in the provision of innovations and social welfare (Williams et al., 2014; Hillman et al., 2018); and the current proliferation of innovations (Karakaya et al., 2014). Research here has the potential for mitigating against emerging, as well as addressing existing, justice issues.

The justice dimensions of energy transitioning—inclusive of justice aspects “showing up” in the innovations involved in energy transitions—are increasingly important (Sovacool et al., 2019a). Specifically, over the last decade, energy justice has emerged as a concept exploring the intersection of justice, equity, and fairness in energy activities (Jenkins, 2018). Energy justice has been conceptualized in multiple ways—composed of three overarching tenets (distributive, recognition, and procedural justice) or as principles connected to energy-related decisions (e.g., availability, affordability, good governance, and due process; Sovacool and Dworkin, 2015). Through such emergent frameworks, energy justice has developed into a useful analytical tool for framing justice questions, where scholars can apply energy justice concepts, rather than merely discuss them (Jenkins, 2018). Accordingly, within energy justice scholarship, the use of indicators has been argued as promising for measuring energy justice (Sovacool and Dworkin, 2015), and for assisting decision makers with evidence-based research.

The overarching aim of this research is to investigate energy justice in low-carbon energy innovations. In this paper, we ask: Are demand-side low-carbon innovations meeting energy justice criteria? This research draws on energy justice literature and adapts justice conceptualizations to inform the study of energy justice in innovations. In particular, four energy justice principles, i.e., availability, affordability, good governance, and due process are operationalized to establish indicators to quantitatively measure the presence or absence of availability, affordability, information, and involvement, respectively, in 122 low-carbon, demand-side innovations intended for energy users in Ontario, Canada. Energy users include, for example, individuals, households, organizations, and businesses, whereas the innovation providers include governments, utilities, non-profit organizations, and private businesses. By examining the presence or absence of energy justice in innovations, we are able to study relationships between energy users, energy providers, and the “justness” of the innovations. That is, we examine which innovations are just, which actors are providing just innovations, and which actors are receiving just innovations. This research also provides insight into distributional (i.e., by investigating how benefits such as affordability and availability are distributed to various energy users), recognition (i.e., by identifying whether potentially marginalized actors are excluded from such benefits) and procedural (i.e., by investigating who gains access to information and involvement processes) justice concerns. Further, this paper demonstrates how energy justice indicators can be derived from existing scholarly frameworks and applied to critical, current, and understudied practical challenges.

Section Introduction of this paper begins with a review of literature—section Energy Justice outlines the two frameworks employed for the development of energy justice indicators; section Innovations and Justice provides a brief overview of innovations literature, introduces the Energy Technology Innovation System (ETIS), and outlines the importance of considering the relationship between innovation users and providers from a justice perspective; and lastly, section Research Context outlines the research context of Ontario, Canada, including the four broad types of innovation providers in Ontario, and why a justice assessment is important in the Ontario context. Section Materials and Methods describes the research materials and methods, including the identification of innovations assessed in this study and the development and coding of energy justice indicators. Finally, the results are provided in section Results and discussed in section Discussion, along with a reflection on the development and application of energy justice indicators and potential limitations of the study.


Energy Justice

Energy justice has emerged primarily as an academically developed concept, where understandings of justice are applied to critical energy issues, such as energy poverty and energy security, by interdisciplinary justice scholars (Jenkins, 2018). This research employs two primary frameworks to guide study of energy justice in innovations, including in the development of energy justice indicators.

The first framework is comprised of energy justice tenets and was initially presented by McCauley et al. (2013). The authors propose energy justice as a new research agenda, one that shares the same basic philosophy with environmental and climate justice scholarship (Baasch, 2020). Here energy justice is noted to be conceptually distinct because of its particular focus on energy and its consequent aim to provide safe, affordable and sustainable energy. This triumvirate of tenets advanced by McCauley et al. include interlinked and overlapping justice themes that “have emerged in justice literature for energy policy” (p. 2) and include: (1) distributional justice, which recognizes the unequal distribution of costs and benefits; (2) recognition justice, which is concerned with the fair consideration and representation of people in vulnerable circumstances, where such vulnerability may be worsened through a given process; and (3) procedural justice, concerning the ability of all groups to participate in, and impact, decision-making (McCauley et al., 2013; Sovacool et al., 2019b). Since its introduction, scholars have advanced modifications to the tenets. A later contribution from Jenkins et al. (2016) emphasizes the order of these tenets, i.e., the “what, who and how,” while other scholars have added additional justice tenets, including cosmopolitan justice, which is a universal approach centered on the protection of all human beings (e.g., global externalities; Sovacool et al., 2019a) and restorative justice, which focuses on the response to injustices through reparation of harm done rather than punishment (Heffron and McCauley, 2017).

The second framework for understanding energy justice has been advanced by Sovacool and co-authors. Sovacool and Dworkin (2015), first developed an energy justice framework by connecting energy policy and technology concerns with eight philosophical concepts from classical theorists and modern thinkers, including, for example, Kantian ethics, utilitarianism, and libertarianism. The overarching concepts—virtue, utility, human rights, procedural justice, welfare, freedom, posterity, and responsibility—inform the development of a principles-based account of energy justice: availability, affordability, due process, good governance, sustainability, intra-generational equity, inter-generational equity, and responsibility. The order of these principles is not based on importance, rather, it starts with the “simplest and most accepted ones” before moving toward the “more controversial and complex” (p. 439). Sovacool et al. (2017) add two additional principles—resistance and intersectionality—which follow an exploration of non-Western justice theorists, thereby addressing a critique levied against energy justice theory as being derived from Western, European, and American thinkers, with the exclusion of scholarship from the Global South (McCauley et al., 2018).

The continued evolution of these frameworks reflects the fluid nature of justice considerations across time, place and perspective, where what is seen to be “just” varies to such an extent that developing a static categorization may not be achievable, nor even desirable. However, while conceptualizing energy justice remains a challenge, the frameworks and categorizations emerging within energy justice literature provide a useful tool for analyzing particular contexts and challenges (Sovacool and Dworkin, 2015), particularly in areas of research where justice considerations have largely been absent.

In order to develop the indicators in this study, our research draws primarily from Sovacool and coauthors' energy justice principles. However, in keeping with Sovacool and Dworkin (2015), who emphasize the mesh of energy justice tenets inherent in their framework of principles, our indicators provide insights for both theoretical frameworks. Our study draws from the principles: availability, affordability, due process and good governance. These principles were selected for two reasons: first, these four principles, when considered across various end-users within an innovation system, provide insight into the three main tenets associated with energy and environmental justice: distributional, recognition, and procedural justice (McCauley et al., 2013; Baasch, 2020). Specifically, by considering these indicators in relation to the various types of energy users in a socio-technical system, we can gain an understanding of how benefits, such as availability and affordability are distributed; whether potentially marginalized actors are being excluded from such benefits, i.e., recognition (Sovacool et al., 2019b); and who gains access to information and involvement processes, which are components of procedural justice (Sovacool and Dworkin, 2015). Secondly, these indicators were selected based on the availability of data, given that the methods outlined in section Materials and Methods do not allow for consideration of all principles—for example, resistance would not be able to be assessed given the available dataset. It should be noted, however, that due to the fluidity of justice principles outlined above, a complete representation of justice likely would not be possible, even with the inclusion of all principles or tenets.



Innovations and Justice

Eco innovations, a term that is used synonymously with low-carbon, green, sustainable, and environmental innovations, are defined as the “creation or implementation of new, or significantly improved, products, processes, marketing methods, organizational structures, and institutional arrangements which lead to environmental improvements compared to relevant alternatives” (OECD, 2009 as cited in Karakaya et al., 2014, p. 394). These innovations not only have the potential to contribute to low-carbon energy transitions, they also have the potential to contribute to equitable transitions by positively affecting users. This can be seen in the case of innovations for addressing energy poverty. Energy poverty—broadly referring to the inability of households to meet their energy needs, including households in industrialized nations (Bouzarovski et al., 2012; Bednar and Reames, 2020)—has been shown to fall disproportionately on low-income and racialized communities (Drehobl et al., 2020). Depending on their implementation, innovations here have the potential to address energy poverty through, for example, enabling retrofits for communities to reduce their spending on energy (Bednar and Reames, 2020). Nonetheless, if justice considerations are not a priority in the design and diffusion of innovations, innovations may exasperate injustices. For example, regressive funding arrangements raise average shelter costs while only addressing energy affordability for a small portion of vulnerable households, thereby worsening increasing overall costs for many low-income households (Gillard et al., 2017). Another example involves energy literacy, where critical knowledge gaps in communities are associated with the inability to participate in energy decision-making processes, such as voting or public meetings (Bozuwa, 2019). Innovations have the potential to contribute to knowledge-building through, for example, educational training for members of renewable energy cooperatives (Johnson and Lewis, 2017). Conversely, such innovations may also exasperate injustices when knowledge-building initiatives are unavailable to marginalized actors—for example, renewable energy cooperatives have historically seen an underrepresentation of low-income, racialized communities (Johnson and Lewis, 2017), and women (Fraune, 2015).

Within sustainability transitions theory, the Energy Technology Innovation System (ETIS) is a framework that describes a systems perspective of innovation, including innovation emergence and diffusion, as well as the various actors, networks and institutions involved in innovation processes (Sims Gallagher et al., 2012; Grubler and Wilson, 2013). This framework, which has already been employed in the Canadian context by Jordaan et al. (2017), is used in this study to identify Ontario demand-side low-carbon innovations. The ETIS is noted to have different structures in different contexts; in other words, dynamic relationships exist between innovation users and innovation providers and these vary in different contexts (Sims Gallagher et al., 2012). This is relevant to our research because the specific actors (i.e., innovation users and providers) involved within a given ETIS can impact the justice aspects of innovations.

From a justice perspective, there are multiple reasons why the type of innovation provider is important for energy users. For example, Reames (2016) notes that energy users' (e.g., households') lack of trust in particular types of providers may be a barrier to innovation uptake in communities that have historical or socioeconomic reasons for social exclusion (e.g., low-income or otherwise marginalized communities). Lacey-Barnacle and Bird (2018) considered the role of providers—specifically, intermediary organizations1—from an energy justice perspective, arguing that intermediaries have the potential to act as a “critical bridge” by engaging marginalized communities and otherwise excluded community groups. However, they also note that the ability of intermediaries to address key justice concerns is highly dependent on funding support through multiple levels of government, which is hampered during times of austerity. The increasing reliance on providers that are not government-owned or heavily regulated has also been criticized on the basis that it represents a form of “roll-back neoliberalism” occurring alongside significant funding cuts to critical public services (Williams et al., 2014). In this context, there can be unwillingness to critically consider possible justice gaps emerging out of decentralized and localized actor involvement in traditionally government-led energy initiatives (Catney et al., 2014). Furthermore, as energy transitions continue to advance, the participation of energy users in low-carbon demand-side innovations requires engagement with new information, relationships, and transactions. Hence, participation in these options requires current relationships between consumers and conventional energy providers to change and new relationships to emerge (Wolsink, 2012). Moreover, such changes have the added potential to contribute to just paths by increasing the likelihood of various types of actors (including those that are marginalized) being acknowledged and included in key developments, as well as gaining from them.

The 2019 research agenda of the Sustainability Transition Research Network (STRN) emphasizes the irreducible impact of transitions on notions of equity and justice, while noting that attention drawn to this impact has been limited (Köhler et al., 2019). They have advanced a call for research “engaging explicitly with ethical considerations that arise from sustainability transitions” (p. 16). Recently, Sovacool et al. (2019a) explored the relationship between justice and low-carbon innovations by assessing energy justice in four innovations: energy services contracting, electric vehicles, solar photovoltaic panels, and low-carbon heating. These innovations were examined according to four justice principles: affordability, sustainability, equity, and respect. Their investigation reveals that innovations may carry opportunities to alleviate injustices while simultaneously contributing to another type of injustice. For example, electric vehicles reduce carbon emissions, air pollution and fuel usage, but are not equally accessible to all people due to cost and charging barriers. A further study from Sovacool et al. (2019b) employs a tenet-based framework (including distributive, procedural, cosmopolitan and recognition justice) and identified 120 distinct injustices associated with four European low-carbon transitions, including nuclear power, smart meters, electric vehicles and solar energy. As energy transitions continue to advance, with a more diverse array of actors involved than in traditional energy systems (Brisbois, 2020), the relationship between innovation users and innovation providers will be critical to understand from an energy justice perspective. Thus, the current research contributes to literature by investigating potential justice gaps that may emerge in evolving relationships between innovation users and providers in a given socio-technical context, by specifically taking into account different innovation user and provider dynamics.



Research Context

The research context is Ontario, Canada's most populous province of ~14.6 million, and where energy sectors (natural gas and electricity) are predominantly provincially regulated. Ontario's energy system—a “hybrid” approach—encompasses both central planning and market competition (OEB, 2020). The electricity system, in particular, began a shift toward centralized planning and management in 2003 (Ontario Ministry of Energy, 2017), with conservation programs centrally managed by the Independent Electricity System Operator (IESO). Over the study timeframe, climate change policy comprised a patchwork of federal and provincial policy frameworks and actions that consisted mainly of sector specific programs. With respect to innovation, Ontario's Innovation Agenda (Ontario, 2008), advanced by the provincial government, articulates a strategy to develop energy technology, among other areas of innovation. Ontario's Innovation Agenda also supports social enterprises, a collective term for a range of organizations seeking market-based solutions for social problems (Hillman et al., 2018), and which have long been involved in climate change and energy policies and services (Gliedt and Parker, 2014).

Given the context-specific nature of the aforementioned dynamic relationships between innovation users and providers within the ETIS, the following subsections detail key trends in Ontario regarding innovation providers, as well as the relationships between providers and users, over the study timeline. Within Ontario's ETIS, four main types of providers of low-carbon innovations are: (1) governments, (2) utilities, (3) non-profit organizations, and (4) private businesses. Innovation users may include, for example, households (including renters and low-income households, individuals, non-profit organizations, and public sector institutions. The following section details the role of innovation providers in their support for these types of energy users in the Ontario context.


Governments

Environmental and climate change policy was subject to stops and starts at both the federal and provincial levels. Generally, Liberal governments have committed to either international or regional climate change agreements or markets and targets, while Conservative governments have refused to participate in such agreements or markets. Many municipalities have taken leadership on climate change mitigation and action through networks such as the Federation of Canadian Municipalities and International Council for Local Environmental Initiatives Canada.

All levels of government (federal, provincial, and municipal) have been involved in providing innovations. For example, programs for energy users, such as the EnerGuide for Houses and ecoEnergy programs were designed by Natural Resources Canada from 1998 to 2012 to encourage homeowners to reduce their GHG emissions via home energy efficiency retrofit investments (Hoicka et al., 2014). Ontario's provincial government put forward the Green Energy and Green Economy Act (GEGEA), which established Canada's first feed-in-tariff program, and the 2016 Climate Change Mitigation and Low-carbon Economy Act established the country's second provincial cap and trade program, the proceeds from which funded numerous other innovations to address energy and climate change. Municipal governments have also offered programs, such as the Home Energy Loan Program for energy efficiency retrofits from the City of Toronto. Ontario has also seen the uptake of municipal energy plans funded by the Government of Ontario's Municipal Energy Plan Program (Wyse and Hoicka, 2019). Furthermore, through the Municipal Act, Ontario gave municipalities new greenhouse gas emission reporting responsibilities and powers to use local improvement charges to assist financing of energy projects through municipal tax bills (Ministry of Municipal Affairs and Housing, 2012).



Utilities

Over the study timeframe, there were 80 local electricity distributors operating in Ontario, all licensed by the Ontario Energy Board (OEB)—of these, 77 are also regulated by the OEB (Ontario Distribution Sector Review Panel, 2012). These utilities serve energy users directly, and electricity distribution lines have been predominantly owned and managed by municipalities for over a century (Ontario Distribution Sector Review Panel, 2012). Ontario had three major natural gas distribution utilities (now merged into two) that serve natural gas customers and also regulated by the OEB (2012). A large majority of Ontarians (roughly 95%) bought electricity and natural gas from utilities, with these utilities not being permitted to make a profit from the sale of electricity or natural gas (OEB, 2020). Conservation programs available during the study timeframe were provincially regulated and rolled out by utilities. Natural gas utilities began offering demand-side management programs in the mid-1990s (IndEco Navigant Consulting, 2017). Following the push for electricity conservation in 2005, conservation programs were delivered by local electricity distribution companies. One policy, implemented by utilities starting in 2004, was a ministerial directive to implement smart meters across the province by 2010 to provide real-time information on electricity usage to manage responses to time variant energy prices (Ontario Minister of Energy, 2004). The installation of smart meters in 4.8 million homes cost the province roughly $1.9 billion (Crawley, 2014). Lastly, 100 Indigenous community energy plans also received funding from the IESO's Indigenous Community Energy Plan program (Wyse and Hoicka, 2019), which was announced in conjunction with the Municipal Energy Plan Program in the province's Long-Term Energy Plan (Ministry of Energy, 2013).



Non-profit Organizations

Non-profit organizations have played a critical role in filling the gaps created by provincial government cost-cutting (Brouard et al., 2015). For example, non-profit organizations such as Green Communities Canada and the Residential Energy Efficiency Project were deeply involved in the delivery of the federal EnerGuide for Houses and ecoEnergy programs (Hoicka et al., 2014). Further, the GEGEA that created the feed-in-tariff program with benefits for community-based groups created opportunities for social enterprises in the energy sector. Support for the non-profit sector in Ontario has included numerous networks and funding agencies. However, Brouard et al. (2015) note that “the dominant formulation of social enterprise in Ontario, especially from the point of view of funding bodies, is one that focuses on individual entrepreneurs creating successful businesses that have, as an element, a broadly construed social purpose (e.g., employment or environmental need)” (p. 65).



Private Businesses

Ontario's Innovation Agenda (Ontario, 2008) articulated the desire to develop innovation. Further, the agenda developed networks to encourage researchers, entrepreneurs, and businesses with a streamlined approach of client-based services to commercialize innovations (Hepburn, 2013). One prominent example was the Green Button Initiative. This program was developed by the province's innovation hub (MaRS) in order to encourage “standardized and secure access to smart meter data (that) would leverage the province's global-leading investment in the smart grid and would open up the sector to innovative solutions for energy conservation” (Bordeaux and Vesta, 2015). It had the goal of having third party service providers enter the market to provide services that encourage behavior change among customers.



Energy Users and Justice Concerns in Ontario Context

Ontario is also an important context to investigate due to the presence of numerous energy justice concerns for energy users. Concerning the distribution of costs for households, for example, while Ontario's energy poverty rate has been estimated to be roughly 7% (Canada Energy Regulator, 2017), energy poverty is experienced more frequently by Ontario's rural energy users (Scott, 2016) as well as racialized and Indigenous peoples (CUSP, 2019). Further, low-income households, which are far more likely to experience and be harmed by energy poverty, are estimated to be 14.4% of Ontario's population (Statistics Canada, 2017). Low-income households are more likely to be renters (Canadian Rental Housing Index, 2018), and face a higher risk of missing electricity payments—for example, in 2015, 60,000 Ontario homes had their power shut off for failing to make payments (Habitat for Humanity Halton-Mississauga, 2018). Given such challenges, it may be unsurprising that electricity prices have been a flashpoint within Ontario's politics (e.g., Bowes, 2016; O'Shea, 2016). Problems with meaningful community involvement have also been documented in Ontario. For example, the GEGEA has been criticized on the grounds that centralized, top-down development processes have perpetuated procedural injustices, where communities have been excluded from decision-making processes, contributing to deepened feelings of disempowerment and marginalization (McRobert et al., 2016; Walker and Baxter, 2017). Further, the IESO's Indigenous Community Energy Plan program was argued to employ an overly top-down approach lacking meaningful participation and consideration of “local needs, values and resources” (Rakshit et al., 2018, p. 21).





MATERIALS AND METHODS

This section outlines the materials and methods used in this research. The unit of analysis is the demand-side low-carbon innovation. One hundred and twenty-two innovations were identified using two methods, described in detail in section Identification of Innovations. The innovations were then assessed according to an energy justice framework detailed in section Development and Coding of Energy Justice Indicators.


Identification of Innovations

The methods involved in the identification of innovations are outlined here and a more detailed description is available in the Hoicka et al. (2021). In Hoicka et al. (2021), which focuses on understanding the potential of low-carbon innovations aimed at the demand-side (i.e., end users) to impact socio-technical system change, the ETIS framework was employed to identify low-carbon innovations. Within the ETIS, a policy domain can be used to identify a regime boundary within which governments and institutions deploy policies (Matti et al., 2017). The policy domains that are typically investigated by ETIS studies include energy, environmental, science, technology and innovation, and industrial policy, but they vary by ETIS and are context dependent, defined by the institutions in a particular context. Innovations offered during the 2003–2018 timeframe comprise the scope of this research. In June 2018, a conservative provincial government was elected and many policies were reversed or rescinded; innovations post-election are therefore not considered. The ETIS policy domains specific to the Ontario context that influence the diffusion of low-carbon innovations for the demand-side were: climate change; energy; industrial and science, technology, innovation; and social enterprise and social innovation.

Innovations were identified using a combination of two approaches:

• Desk research was conducted to identify institutions (across federal, provincial and municipal scales) and their associated legislations, plans, strategies, and policy frameworks; actors and networks; and the aspirational demand-side innovations identified in these documents. This research also identified experts across the four policy domains who were sent a survey.

• Two surveys were used. A first survey was sent to identified experts belonging to the four policy domains including individuals belonging to intermediaries (i.e., accelerator and incubator centers); municipal, provincial or federal governments; regulators and system operators; universities and research institutes; utilities; non-profit organizations; consultants and other private businesses. Participants were asked to identify innovations available to Ontario's energy users that have the potential to make an important contribution to a transition to a low-carbon energy system. A second survey was next sent to the providers of innovations themselves and the identified innovations.

The scope of the current analysis is based on data resulting from the first survey, wherein 475 surveys were sent to individuals with 135 responding and resulting in the identification of 90 innovations relevant to this analysis; 32 innovations relevant to this analysis were additionally identified solely through desk research.



Development and Coding of Energy Justice Indicators

A dataset of innovations was developed wherein each innovation was coded according to publicly available sources, such as innovation websites and government policy documents. Innovations were then coded according to our framework for assessing energy justice, which draws from Sovacool and coauthors framework for understanding energy justice (Sovacool and Dworkin, 2015; Sovacool et al., 2016, 2019a). Four indicators—availability, affordability, information, and involvement—were developed in relation to four corresponding energy justice principles (see Table 1). As is outlined in section Energy Justice, the particular principles were selected due to their applicability to the three main tenets of energy justice (McCauley et al., 2013), as well as the characteristics of the available data. The research employed binary coding, rather than a scaled approach, given the innovations research and the survey from the outset did not set out or have the particular objective of examining the justice components or using a justice framework for examining Ontario's innovations. Therefore, each innovation in our sample was coded for the “presence” or “absence” of availability, affordability, information, and involvement—our measures of energy justice. Thus, each energy justice indicator was measured as a binary 1–0 outcome for each type of innovation user. Table 2 provides examples of coded text for each energy justice indicator. Coding of justice indicators was completed by the first author, with support from co-authors.


Table 1. Energy justice indicators.

[image: Table 1]


Table 2. Examples of coded text for each indicator.

[image: Table 2]

By developing energy justice indicators derived from existing scholarly frameworks, we provide a method for measuring energy justice, in consideration of various innovation users and innovation providers (see Table 3). This measurement can contribute to understanding energy justice in low-carbon energy innovations, within a given socio-technical system, and thus demonstrate how energy justice can be applied to critical, current, and understudied practical challenges.


Table 3. Various actors involved within the Ontario ETIS innovation system.

[image: Table 3]




RESULTS

This study assessed 122 demand-side innovations available to Ontario's energy users, which we have categorized according to the aim of the innovations. The aim of the innovation refers to the specific contribution to low-carbon energy transitions advanced by the given innovation (e.g., the advancement of battery storage; see Table 4). An example is provided to demonstrate how each specific aim may be advanced by an innovation.


Table 4. Description of innovations in the sample.

[image: Table 4]

Of the 122 innovations analyzed, 36 were provided by governments (federal, provincial or municipal), 38 by non-profit organizations, 28 by private businesses (including industry and industry associations), and 47 by utilities (including electricity and natural gas utilities and the provincial system operator and planning authority). Reference populations, i.e., the larger group, to which an analytic sample is being compared (Schmidt and Pardo, 2014), for these innovation providers are as follows: 444 municipal governments, 1 provincial government, 1 federal government, 59,605 non-profit organizations, 1,063,756 private businesses, and 77 utilities (Hoicka et al., 2021).


Presence of Energy Justice in Low-Carbon Energy Innovations

This section concerns whether the 122 demand-side low-carbon energy innovations are meeting energy justice criteria. Almost all (98%) of the innovations demonstrated presence of either:

(1) Aiming to improve availability of supply, infrastructure, energy efficiency, conservation, transportation, storage, and/or distribution of energy;

(2) Aiming to reduce cost/improve affordability of supply, infrastructure, energy efficiency, conservation, transportation, storage, and/or distribution of energy for energy users;

(3) Aiming to provide targeted information about supply, infrastructure, conservation, transportation, storage, and/or distribution of energy to energy users; or

(4) Involving various actor types through engagement and consultation in the development of the innovation.

Further, each innovation demonstrated between 0 and 4 of the energy justice indicators and, on average, each innovation in this sample demonstrated 2 of the energy justice indicators. A chi-square test of independence was conducted to examine the differences between the presence of justice indicators in the Ontario innovations and significant differences were found (χ2 = 186.86, df = 6, p < 0.05). As shown in Table 5, information provisioning was present in 63% of the innovations, compared to availability in 59%, affordability in 56%, and involvement in 40% of the innovations. Thus, the data show moderate majorities for information, availability and affordability. Involvement was “unknown” for 54% of the innovations, in contrast with 3% unknown for all other energy justice indicators.


Table 5. The extent to which innovations demonstrate four indicators of energy justice (n = 488).
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Presence of Energy Justice Across Innovation Users

This section concerns how the 122 demand-side low-carbon energy innovations are meeting energy justice criteria in relation to the targeted innovation users. Results demonstrate that availability, affordability, information, and involvement of the demand-side innovations vary according to which energy user type is on the receiving end of the innovations. In particular, innovation availability, affordability, information, and involvement were present most frequently in the innovations provided to private businesses. Conversely, innovation availability, affordability, information, and involvement were present less for low-income households, renters and Indigenous communities. The relationship between the presence of justice in innovations and user type was not tested given that cell counts for some cells were 0.



Presence of Energy Justice Across Various Innovation Providers and Users

This section first concerns how the 122 demand-side low-carbon energy innovations are meeting energy justice criteria in relation to the provider of the innovation. Of the innovations assessed in this study, utilities are found to be the most frequent provider of innovations (38%), followed by non-profits (31%), governments (30%), and then private businesses (23%). Table 6 displays how availability, affordability, information, and involvement of the innovations vary according to the different types of innovation providers. Energy justice, according to our indicators, is being addressed in different proportions according to the type of innovation provider. Notably, many of the innovations provided by governments and utilities demonstrate availability, affordability, information and involvement, whereas innovations provided by non-profits and businesses see considerably more variation—for non-profit-led innovations, information provisioning was present in 89% of the innovations, compared to <40% for availability, affordability, and involvement; and for business-led innovations, information was present for 67% of innovations, availability for 67%, affordability for 46%, and involvement for 29%. A chi-square test of independence was conducted to analyze the frequencies for utilities and significant differences were found (χ2 = 15.87, df = 6, p < 0.05). Due to low expected frequencies2, this test was not performed for governments, non-profit organizations or private businesses.


Table 6. Frequencies of justice indicators by provider type.
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Figure 1 displays the combined results for all types of innovation providers according to each type of innovation user. The following crosstabulation (Table 7) and corresponding clustered bar charts (Figures 2–5) display each type of innovation provider according to each type of innovation user, in order to demonstrate the provision of innovations by provider type for each user type. The table and charts are complementary to each other, where the table displays the relationship between innovation providers and users, with energy justice indicators collapsed. The clustered bar charts display the relationship between innovation providers and users, taking into account each of the energy justice indicators. The total count in the following tables and figures refer to the total possible outcomes, i.e., the number of innovations offered by each type of provider, across the four energy justice indicators, for each type of user. For example, 36 government-provided innovations, across 4 energy justice indicators, for 10 types of innovation providers = 1,440 total possible outcomes.


[image: Figure 1]
FIGURE 1. Frequencies of energy justice indicators across innovations by user type.



Table 7. Crosstabulation of the presence of energy justicea across innovation users by provider type.
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FIGURE 2. Energy justice of government provided innovations according to user type (n = 1,440).
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FIGURE 3. Energy justice of utility provided innovations according to user type (n = 1,880).
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FIGURE 4. Energy justice of non-profit organization provided innovations according to user type (n = 1,520).



[image: Figure 5]
FIGURE 5. Energy justice of private business provided innovations according to user type (n = 1,120).


The results show that while similar patterns are present across all innovation providers, the presence of energy justice is demonstrated most frequently in the innovations provided to private businesses (between 26 and 32% of innovations), and least frequently in the innovations provided to low-income households (between 0 and 7%), renters (between 2 and 10%), and Indigenous communities (between 1 and 7%), no matter the provider type. However, innovations provided by governments and utilities demonstrate the highest presence of energy justice for low-income households (7 and 6%, respectively), while utilities demonstrate the highest presence for renters (10%) and Indigenous communities (7%). Innovations provided by private businesses demonstrate the lowest presence of energy justice for these types (0, 2, and 1%, respectively). A chi-square test was conducted to examine the differences between the presence of justice indicators and significant differences were found for each innovation provider: governments (χ2 = 73.80, df = 18, p < 0.05); utilities (χ2 = 103.86, df = 18, p < 0.05); non-profits (χ2 = 72.45, df = 18, p < 0.05); and private businesses (χ2 = 92.00, df = 18, p < 0.05).

Concerning information, where innovations provided by non-profits and private businesses demonstrated the highest presence overall, innovations provided by private businesses demonstrate the highest presence for private business innovation users; and innovations provided by non-profits demonstrate the highest presence for private business and individuals.

Finally, utilizing data provided in Tables 7, 8 presents the combined frequencies of the presence of energy justice for innovation users across the four types of innovation providers, thereby accounting for all users and allowing for a direct comparison of providers. For example, from Table 7, governments provided innovations to 10 different user types, each accounting for 144 innovations and therefore a total of 1,440 innovations across all users, as reflected in Table 8. The combined frequencies included in this table thus lead to a higher number of possible outcomes for each innovation, resulting in higher percentage of “No” for all provider types. Results demonstrate that innovations provided by governments (14.58%) and utilities (14.26%) incorporate significantly more justice elements (across users) compared to the innovations provided by non-profits (12.43%) and private businesses (11.42%); (χ2 = 29.69, df = 6, p < 0.05).


Table 8. Combined frequencies across provider types.
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DISCUSSION

In order to address whether demand-side low-carbon energy innovations within Ontario's ETIS meet energy justice criteria, we employed indicators to measure energy justice across a range of innovations—the scope of which pertains to innovations identified specifically through Survey 1 and desk research from Hoicka et al. (2021)—provided to energy users. By applying indicators in this way, and by considering the relationship between the innovation user and innovation provider, our research identified potential justice gaps in the Ontario context. Thus, we contribute to literature by demonstrating how energy justice indicators can be derived from existing energy justice scholarship in order to better understand the relationships between innovation providers and innovation users within a given socio-technical system. The following section proceeds by first connecting our results to existing scholarship, including conversations about a Green New Deal in Canada; second, a reflection is provided on the design and application of indicators to measure energy justice generally, and in this particular context; last, some limitations of this study are discussed.


Energy Justice in Ontario's ETIS

Based on Survey 1 and desk research data, our results suggest that availability, affordability, and information are broadly being addressed within Ontario's ETIS, with a particular emphasis on information. However, it should be noted that while the availability, affordability, and information indicators each demonstrated a majority “yes,” these are not substantial majorities; thus, there remains opportunities for improvement in these areas. While a low presence of involvement was demonstrated overall, it is important to note that involvement was unknown for the majority of the innovations. Thus, it is unclear whether the results reveal low involvement, or merely reflect a lack of transparency surrounding involvement. However, a lack of transparency is nonetheless a concern, especially considering that procedural justice concerns have been raised in the Ontario context (Walker and Baxter, 2017; Rakshit et al., 2018).

Concerning the innovation users, our research finds that the ETIS may perpetuate inequities through an under-emphasis on potentially marginalized actors. In particular, the lack of innovations addressing affordability and availability for low-income households and renters is a significant justice gap. Furthermore, these same types of actors were also very rarely stated to be included within involvement processes. Even the most represented indicator overall, information, was not found to specifically target people in vulnerable circumstances, including low-income households and renters. Given that knowledge-gaps pertaining to energy are associated with the inability to meaningfully participate in energy decision-making (Bozuwa, 2019), it seems critical that people in vulnerable circumstances are targeted with active information (e.g., energy audits or capacity-building initiatives), rather than merely having passive information on public websites.

Last, and perhaps most critical, concerning the relationship between the innovation provider and innovation user, we found that the type of innovation provider has potentially an important role in justice implications. Specifically, in the Ontario context, innovation providers that are governments, or some combination of publicly owned or heavily regulated, place a greater emphasis on justice when providing innovations, including the provision of innovations for people in vulnerable circumstances. These findings contribute to growing scholarship that considers the evolving relationships between innovation users and providers, including concerns about privatization and funding cuts to public services (Williams et al., 2014). Given that social enterprises (e.g., private businesses and non-profit organizations) operate within the “third sector” of the economy, often where market or governmental failures exist in the provision of social welfare (Hillman et al., 2018), it is critical that any increased reliance on such actors does not exasperate justice concerns for people in vulnerable circumstances. Further, while non-profit organizations are argued to have filled the gaps of provincial government cost-cutting (Brouard et al., 2015), our analysis suggests that non-profit organizations are more likely to address knowledge gaps (i.e., through the provision of information) than any of the other indicators featured in our analysis. While information is an important component of procedural justice in that it can result in higher knowledge levels, there is debate as to the effectiveness of information, on its own, in changing behavior (Abrahamse et al., 2005). Given that the dominant formulation of funding for social enterprises in Ontario is one that focuses on the development of successful business ventures (Brouard et al., 2015) it is possible, due to lack of funding, that many non-profit organizations have limited capacity to address other energy justice indicators. Lastly, although social enterprises are increasingly key drivers of social progress (Hillman et al., 2018), the profit-motive present within social enterprises in Ontario context may disincentivize the provision of innovations to potentially vulnerable groups (i.e., those that are less likely to pay directly for innovations).

Notably, these findings reflect similar concerns regarding public services and social justice within ongoing conversations about a Green New Deal (GND) in Canada. In May 2019, the Coalition for a GND was formed, which provided a platform for discussions from townhalls across 150 communities, involving roughly 7,000 people. These participatory townhalls produced a range of “green lines” for a Canadian GND that emphasized the importance of a legally binding climate target in line with 1.5C, public investment in renewable energy infrastructure, subsidies for greener technology, full access to quality public service, centering of marginalized communities and affordable energy-efficient housing (The Pact for a Green New Deal, 2019). Our finding, that government delivered, publicly owned or regulated innovation providers may more frequently address energy justice—conceptualized here as availability, affordability, information, and involvement—for marginalized communities, is therefore an important contribution to these ongoing conversations.



Reflection on the Development and Application of Energy Justice Indicators

Our research demonstrates how energy justice indicators can be derived from existing energy justice scholarship and applied to critical, current and understudied practical challenges. Such an approach contributes to literature because it provides a tool for researchers to measure energy justice within a given sociotechnical context. This approach is also important for policymakers, given that measurement can assist in the development of evidence-based decision-making.

Given the important findings within the Ontario context, our study suggests that the development and application of energy justice indicators could be applied to other socio-technical systems to identify potential justice gaps. For example, such an approach could be incorporated into energy planning initiatives within a given locality (e.g., regional energy planning or local energy plans) in order to inform future program design and implementation. Depending on the particular challenges in a given context, the development of more or different indicators, e.g., derived from other energy justice principles, as well as different types of actors, may provide a more appropriate measure of energy justice. Furthermore, funders and program designers that are concerned with social justice may wish to employ a similar approach to ensure funding is addressing energy justice concerns, especially for people in vulnerable circumstances.



Limitations

In keeping with Sovacool and Dworkin's (2015) warning that there are limitations and difficulties associated with quantifying complex justice concerns, some limitations emerged throughout the development of our study. We found that indictors provide a useful, but limited, measure of justice—for example, our involvement indicator measured who is involved within consultation efforts, but did not consider the degree to which they were involved, nor whether any concerns actors raised were overcome. This limitation is made more noteworthy due to the use of binary indicators, which are limited in their ability to capture nuance. While binary indicators provide an achievable scope for the study of 122 innovations, a more in-depth study involving a smaller sample of innovations may allow for a “deeper dive” with interviews and literature reviews for individual innovations. Thus, our research highlights the importance of complementary qualitative research, which can strengthen our understanding with investigations of particular innovations and activities within a socio-technical system.

Further limitations also arise with our reliance on publicly available data, which draws heavily on data from innovation providers. As such, there may be some limitations in our study's ability to reveal injustices if data were misrepresented on public-facing websites and documents. Furthermore, certain characteristics related to justice were absent from consideration given their absence in publicly available data. For example, this research method was largely unable to assess racial justice, despite environmental racism being prevalent and understudied in the Canadian context (Waldron, 2018). Such a gap is significant, and again highlights the importance of complementary qualitative research. Lastly, it was difficult to engage networks serving Indigenous communities, so innovations for these communities have potentially been overlooked, particularly those provided by private business and non-profit organizations offering innovations. The results in relation to Indigenous communities should therefore be viewed with caution.




CONCLUSION

Globally, and in Ontario, the diffusion of low-carbon innovations is ongoing. Although innovations offer a range of social and environmental benefits, there is no guarantee that benefits will be distributed justly. Innovations are emerging in the context of increased decentralization and oftentimes within the context of neoliberalism, including privatization and public service cuts. Given the evolving relationships between innovation users and innovation providers, as well as increased reliance on providers such as private businesses and non-profit organizations in the provision of social welfare, investigating energy justice in low-carbon energy innovations is critical to mitigate against emerging, as well as address existing, justice issues. To that end, our study presents a valuable strategy to develop and apply energy justice indicators to investigate the gaps across a given socio-technical system, including the consideration of innovations, innovation users and innovation providers, and the relationships between them.

The findings of our study are now particularly relevant in Ontario due to the political shift which occurred at the end of the study timeline. In 2018, Ontario's Conservative party successfully campaigned on a promise to repeal significant provincial policy initiatives, including the GEGEA and the provincial cap and trade regulation that was funding the diffusion of low-carbon innovations. Hundreds of community renewable energy projects were canceled (Sharp, 2019). Considering this rollback of public investment and subsidies for a low-carbon energy transition, low-carbon innovations and climate change action, our study raises questions as to whether new justice gaps are being created. Commitments to energy justice reflect broader moral beliefs concerning social justice that, if agreed upon, ought to motivate corrective action (Galvin, 2019). It is therefore critical that these actors understand what justice gaps may emerge from the increased reliance on innovations they provide, in order for them to design and offer innovations accordingly.
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FOOTNOTES

1Intermediary organizations are typically defined by the functions they perform—for example, demand articulation, network building, capacity building, innovation process management, knowledge brokering, and institutional support (Hannon et al., 2014). In the ETIS, innovation intermediaries (Gliedt et al., 2018) are important actors in the development and delivery of demand-side innovations.

2“In contingency tables with more than one degree of freedom it is inappropriate if more than about one fifth of the cells have expected values <5 or any cell an expected value of <1” (Swinscow, 1997, n.p.).
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Indicator

Availabilty

Affordability

Information

Involverent

Coding approach for assessing indicator

This indicator assesses whether the innovation aims to improve
provision of supply, infrastructure, energy efficiency, conservation,
transportation, storage, and/or distribution of energy. This includes, for
example, the availabilty of energy efficiency technologies or electric
vehicle infrastructure. This does not include, for example, information
about the provision of supply, infrastructure, energy efficiency,
conservation, transportation, storage, and/or distribution of energy.
This indicator assesses whether the innovation aims to reduce
costimprove affordabilty of supply, infrastructure, conservation,
transportation, storage, and/or distribution of energy for each user
type. This includes, for example, improved affordability through financial
incentives.

This indicator assesses whether or ot the innovation aims to provide
“active" information about supply, infrastructure, conservation,
transportation, storage, and/or distribution of energy for each user type.
This includes, for example, proactive provision, information resulting
from energy aucits, capacity-buiding initiatives, or lobbying. The
indicator does not incorporate *passive” information, such as general
information provided on publicly available websites; however, this is
discussed as an element of transparency in the discussion section.
This indicator assesses whether or not each type of actor was involved
(through engagement and consultation efforts) in the development of
the innovation.

Principle

Availabilty

Affordabilty

Good
governance

Due
Process

Definition of principle

Broadly, availabilty draws from the idea that “people deserve
sufficient energy resources of high quality” (Sovacool et al.
2016). Sovacool and Dworkin (2015) emphasize concems
related to supply and reliability, as well as technological
innovations enhancing conservation, transportation, storage,
and distribution of energy, including investment in such
factors.

Affordabilty draws from the idea that “the provision of energy
services should not becorme a financial burden for
consumers, especially the poor” (Sovacool et al., 2016).
Furthermore, affordability concerns energy bills that do not
overly burden consumers, as well as stable and eqitable
prices (Sovacool and Dworkin, 2015).

Sovacool and Dworkin (2015) identify “good governance” as
aprinciple of energy justice, where access to information
about energy and the environment is a central element of
“good governance.”

Due process, for the purposes of this research, draws
primarily from the idea that “communities must be involved in
deciding about projects that will affect them” (Sovacool and
Dworkin, 2015).
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Aim of the
innovations

Battery storage

Demand-side
management

District energy

Electric vehicles

Electric vehicle
charging stations

Energy efficiency

Local energy plans

Microgrids

Natural gas
infrastructure

New construction
Program design

Public/shared/alternative
transportation

Renewable energy
(location not
specified)

Renewable energy
(onsite)

Renewable energy
(offsite)
Retrofits/installations

Smart meters

Submetering

Description

These serve to balance supply and demand within energy systems, and
ease the points of congestion (ESO, 20212).

The modification of consumer demand for natural gas or electricity through
various methods such as financial incentives, education, and other
programs (OEB, 2008).

Networks that involve “mult-building heating and cooling, in which heat
and/or cold is distributed by circulating either hot water or low-pressure
steam through underground piping” (Rezaie and Rosen, 2012, p. 3)

Any vehicle that is partially or entirely powered by electicity and plugs in to
recharge (Vinistry of Transportation, 2009).

Charging stations for electric vehicles (.g., at home, at work or at public
charging stations; Ministry of Transportation, 2009).

“The ratio of useful energy output/energy input, usually defined as a
percentage. The more efficient a device is, the less energy is lost, which
allows less energy to be used to produce an energy service” (Hoicka and
MacArthur, 2021). While energy efiiciency may be a component of an
energy demand reduction strategy, it is coded as conceptually distinct
within this study.

Aprocess to develop “strategic vision documents that outline the energy
goals of a local context or community” (Wyse and Hoicka, 2019)

A small grid with generation, consumption, and sometimes storage that can
operate in a grid-connected and *isolated” mode (Palensky and Kupzog,
2013)

Infrastructure that supports the transportation of natural gas through
pipelines to local utilties (OEB, 2012).

The building of new and substantially renovated buildings (Cacimus,
Econoler and Apex Analytics, 2018).

The design of specific programs that contribute to, for example, energy
efficiency, or demand-side management.

Includes public, shared, and sustainable transportation services.

Energy derived from natural processes that are replenished at a rate that is
equal to or faster than the rate at which they are consumed (Government of
Canada, 2017).

Renewable energy that is generated on-site.
Renewable energy that is generated off-site.

These may involve, for example, improving or replacing lighting fixtures,
ventiation systems or windows and doors, or adding insulation
(Government of Canada, 2019).

These allow for the implementation of time-of-use rates, and for customers
to manage their electricity consumption (IESO, 2021b).

This allows a landlord, property management firm, ete. to bill tenants for
individually measured electricity use (Navigant Consulting, 2016).

# of
innovations®

6

28

19

10

aAn innovation may feature one or more aims; therefore, the total number of innovations in this table is >122 demand-side innovations.

Example innovation

Community energy storage

Culture of conservation—unplug your
stuff campaign

Combined heat and power (CHP)
incentives

Electric vehicle suitabity
assessments

Electric vehicle chargers grant
programs

Financing of energy efficiency retrofits
through local improvement charges

Capacity-building for smart energy
communities

Micro-grid demonstration project
Natural gas grant program

Energy efficiency incentives for new
construction

Energy efficiency consultancy

Community bike sharing services

Energy efficiency retrofits for rooftop
(PV) solar

Institutional research laboratories.
Green electricity retailer

Deep energy retrofit program

Residential energy data and analytics

Commercial building metering and
submetering
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Indicator

Availabiity

Affordabilty

Information

Involverment

Fragment of coded text

“Participation is easy, and includes the installation of a switch that allows us to send a
signal to either your electric water heater to temporarily delay the heating of water or
central air condifioner to temporarily cycle on and off the compressor in your urit. As
an added incentive, you will receive your choice of a FREE in-home display (IHD) that
will allow you to monitor your energy consumption” (Community Conservation
Manager, 2018).

“Homeowners can get a low-interest loan of up to $75,000 to cover the cost of home
energy improvements” (Toronto, 2017).

“This includes activities such as awareness campaigns, material and course
development, and education workshops. These projects help equip communities and
organizations with knowledge and training, creating opportunities for them participate
in Ontario's energy sector” (IESO, 2017).

“The list of invitees included architects, engineers, developers, builders, environmental
groups, and property owners, and/or managers (particularly of large amounts of
property in Toronto, such as the Toronto District School Board)” (Toronto, 2006).

Coding approach

Given the provision of energy efficiency technologies to
energy users, this innovation was coded as addressing the
availabilty indicator for the eligible types of energy users.

Given the aim to overcome cost barriers for energy efficiency,
this innovation was coded as addressing the affordabilty
indicator for the eligible types of energy users.

Given the provision of active information (i.., educational
workshops) about energy activities, this innovation was
coded as addressing the information indiicator for the eligible
types of energy users.

Given the involvement of the identified actors in consultation
efforts, this innovation was coded as addressing the
involvement indicator for private businesses, non-profit
organizations, and institutions.
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Actor category Actor types assessed

Innovation users® (1) Governments (including federal, provincial and municipal), (2) homeowners, (3) low-income
households, (4) renters, (5) Indigenous communities® (including First Nation and Métis
communities), (6) individuzls (including targeted mermbers of the public that are not explicitly
included in other subcategories such as homeowners or renters), (7) public sector institutions
(including school boards, niversities, colleges, libraries, and hospitals)®, (8) non-profit
organizations, (9) private businesses (including industry, consultants and other private
businesses), and (10) utiities (including natural gas, electricity utiities, and planning authority).

Innovation providers (1) Governments (including federal, province of Ontario and municipal), (2) non-profit
organizations, (3) private businesses, and (4) utities (including natural gas distributors,
electricity distribution companies, and the planning authoriy).

Assessment approach

The presence or lack of presence of each
energy justice indicator was coded for
each type of innovation user. One
innovation may be intended for multiple
types of energy users.

Each innovation was coded according to
what type of actor provided the innovation
One innovation may be provided by
multiple types of actors (e.g., one
innovation may be provided by a
partnership between a business and a
non-profit organization).

#These categories emerged from the data, rather than being pre-determined, and correspond with the documented users of a given innovation.
b1t should be noted here that results concerning Indigenous communities should be considered with caution. It was difficut to engage networks that served Incigenous communites,
particularty in the cases when served by private business or non-prolfit sectors (government and utilty programs have more publicly available information). Due to the system boundary,

remote communities were not addressed by this research.

©While many of these public sector institutions operate with a not-for-profit model, for the purpose of the user type assessment, these were coded as distinct categories. The government
of Ontario notes differences between public sector institutions and non-profit organizations, including their organizational mandate, sources of revenue and staffing levels (Government

of Ontario, 2019), which warrant distinct consideration from a justice standpoint.
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