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Abstract

Smart technology alongside local energy systems are regularly considered critical for a low-
carbon transition. More recently, a growing body of literature has started to examine the
(in)justices that exist within energy systems and the impact this has on all people having equal
access to safe, affordable, and sustainable energy. To date, little research has sought to
synthesise the evidence base around whether smart local energy systems are an effective means
of promoting energy justice. This paper presents a systematic literature review of 105 peer-
reviewed articles, with a focus on understanding the antecedents of energy justice in local
energy systems and the role smart technology can play in mitigating these (in)justices. We
propose an integrated framework outlining our findings and discuss the implications for a

future research agenda.
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1. Introduction

The costs and benefits associated with satisfying our energy needs are unevenly distributed
across society [1,2]. These injustices are widespread across the energy system and take a
variety of forms [3,4]. They include, for example, high levels of energy poverty in wealthy
countries that are net exporters [5], or lower income households paying proportionally more
towards government policy costs through their energy bills [6]. Injustices have become deeply
entrenched in our energy system and will require radical action if they are to be resolved.
Within policy circles the notion of energy justice is embedded within official guidelines to
promote decarbonisation and mitigate climate change [7,8]. As such, there is a need to evaluate
how the energy system embodies the principles of energy justice by recognising: (a) where the
injustices are; (b) who in society is ignored; and (¢) whether there are fair processes in place to

distribute the costs and benefits across society [1,5,9-12].

To realise a new net-zero and just economy, energy decentralisation has emerged as an
important element underpinning the transition towards a sustainable and equitable energy
system [13—16]. While there is no formal definition of energy decentralisation, it can include
localisation of energy hardware, network management, asset ownership, planning, decision-
making authority, market structure, public participation and so on [17]. Local, ‘place-based’
energy solutions offer a number of potential advantages over centralised, ‘one size fits all’
solutions. These include: (1) directly connecting local energy action with community benefit;
(2) tailoring solutions to the needs of local communities; and (3) economic growth, job

creation, skills and infrastructure improvements [16,18,19].

Energy system digitalisation is regarded as key to unlocking the benefits of local energy
systems [17]. ‘Smart’ technologies, which self-report, analyse, monitor, and automate, often
go hand in hand with decentralisation because the majority of local energy systems rely on
intermittent renewables like onshore wind or solar PV [17]. Consequently, smart systems can
help to better align peaks in energy supply and demand on the grid, for instance, through
demand load management and local system balancing. Smart technology is “layered into
energy systems by collecting and using more and different forms of data” to facilitate a wide-
range of process improvements that can yield efficiency gains and cost reductions [20]. This
intelligent use of system data can also enable users to actively make more informed decisions

about the timing and level of their energy use [17].



The role of both smart technology and local energy systems in obtaining net-zero and
justice goals are at the heart of many flagship policy and industry reports [21-24]. Considering
the importance placed on smart local energy systems (SLES), we know relatively little about
what might make these systems (in)just. There are a potential myriad of antecedents — 1.e.
preceding events, conditions, barriers or causes - that drive these energy (in)justices [3,4] - yet
efforts to integrate both smart and local energy system literature have been slow to emerge

[17].

To address this gap in our understanding, this paper presents a systematic literature
review (SLR) to examine smart local energy systems against the three tenets of energy justice:
distributive, recognition and procedural [1,2]. The aim is to uncover the factors associated with
local energy systems and smart technology (in)justices by developing an integrative
framework. The end goal is to help researchers, policy makers and practitioners develop SLES

in such a way as to promote energy justice. To do this, we ask:

1) What are the main antecedents that make a local energy system (un)just?

2) How does smart technology influence the (in)justice of local energy systems?

2. Systematic review methods and approach

To understand the factors that shape the (in)justice of SLES, we utilised an interpretive
qualitative synthesis SLR approach. This approach is particularly relevant in emerging fields
when research questions are concerned with the development and integration of concepts [25].
Since we integrate three bodies of literature (local energy, smart technology and energy justice)
this was considered appropriate [26]. For this review, we followed existing protocols for

conducting a transparent, reliable and rigorous SLR [27-29].

2.1 Article selection

To identify a valid sample of articles dealing with the energy justice of SLES, we used criteria
sampling based on keyword searches (summarised in Table 1) [25]. After defining our key
concepts, we used a wide number of search combinations to cover the breadth of terms used to
describe similar phenomenon. We first used search terms for ‘energy justice’ in combination
with ‘local energy’ and then ‘smart technology’. As we read abstracts and reviewed articles we
refined and added to our search terms. We applied our search terms to the Elsevier’s Scopus®

database and Thomson Reuter’s Web of Science™ Core Collection in August 2020.



Table 1: Summary of search strings

Concept | Definition Search terms
Energy “Evaluates (a) where injustices “energy justice” “just transition” “social
Justice emerge, (b) which affected sections of | equity” “social justice”
society are ignored, (¢) which
processes exist for their remediation in
order to (i) reveal, and (i1) reduce such
injustices” [1].
Local “Energy arrangements led by (or for “city” “community energy”’
energy* the benefit of) a local group and for “decentralised energy” “dispersed
the benefit of local consumers. A local | generation” “distributed generation”
group is a collection of people and “embedded generation” “local
organisations with shared interests in | authority” “local council” “local
local energy outcomes within a energy” “local government” “municipal
common geographical area” [24] energy’’
Smart “Ability to acquire information from “artificial intelligence” “autonomous
technology | the surrounding environment and react | management” “data and learning”
accordingly” [30]. “energy storage” “flexibility markets”
“machine learning” “smart”
“smartness” “smart meter” “smart grid”
“vehicle-to-grid services” “user input”

* The inclusion of “community energy” as a search term, although not commensurate with
local energy, was because some papers using this term fit with our definition of local energy.

We limited our search to the field of social science as the energy justice concept has
emerged as an important research agenda within the field [1], and is where the vast majority of
work is located [31]. We then screened articles by reading abstracts and applying a number of
exclusion criteria to ensure that they would inform our research questions [32]. We excluded
articles if they were not peer-reviewed; did not have empirical analysis; were based in
developing countries not located in Europe, North America, or Australasia; and did not provide
indication for energy justice impact. We excluded theoretical and review papers in line with
our research aim to identify factors that have empirical evidence of contributing to any
(in)justices. We limited studies to developed countries to (a) acknowledge the conceptual
differences with how the concept is applied [33]; (b) align with our research aim to understand
the shift from centralised to decentralised energy provision which is relevant to the developed
country context; and (c) make the search manageable in size. This procedure led to an initial
database of 206 articles which was further reduced to 105 articles during full review. The

selection process is presented in Figure 1.



Figure 1: Flow chart of our selection process
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2.2 Analytical procedure

To ensure reliability and reduce bias, two of the research team were responsible for the coding
of papers [27]. To ensure the consistency of our analytical approach we developed an initial
coding schema to act as a reading template for capturing information from our sample of
articles, similar to those used in other systematic reviews in energy research [31,33]. This
protocol had five main categories aimed to capture bibliographic, contextual, theoretical,
methodological, and empirical details. To address our research questions, we analysed the
findings from each paper looking to capture information on the antecedents for (in)justices and
the impact of smart technology on local energy system (in)justices. Under each category we
had a number of mainly open-ended coding fields for the coder to input information. In total

we had 22 coding fields, detailed in Table 2.



Table 2: Data coding schema

Category Details
Bibliographic . . .
. . Authors, year, journal, and article title.
information
Level of analysis (individual/household, organisation/community, socio-
Study context ) ;
economic landscape), energy/technology type, smart technology details,
and focus bty
and country of research origin.
Theoretical Research gaps and aims, main theoretical perspective(s), conceptualisation
background of energy justice, and conceptualisation of level of analysis.
lg/éz}ill(;dologlcal Approach, quantitative/qualitative/mixed, and unit of analysis.
o Summary of findings, antecedents/facilitating factors, consequences and
Findings o . )
outputs, beneficiaries, and policy-recommendations.

After reviewing our 105 articles using this coding schema, we analysed our resultant

data using thematic analysis [34]. Since our review spans a variety of academic fields, a

thematic synthesis approach was deemed suitable as it allowed for iterative and flexible

analysis across our different topics [35,36]. Our approach to analysis is best described as both

inductive and deductive, similar to Jenkins et al. [31]. We used, as a starting point, pre-

established notions and categories from the wider energy justice and local energy literature

(e.g. procedural, distributional and recognition justice — Table 3). We categorised data from

all articles, in a deductive manner, into these overall categories. We then conducted a more in-

depth thematic analysis to identify the main antecedents of energy (in)justice within these

categories. To understand the impact of smart technology on the (in)justices of local energy,

we used a more grounded approach, inducing codes as we analysed the antecedents.

Table 3: Tenets of Energy Justice

Justice tenet | Description Manifestation of injustice
Distributive | The distribution of energy costs and One or more sections of society are
benefits across society. subjected to an uneven distribution
of costs and/or benefits, in terms of
geography, demographic etc.
Recognition | The recognition of different sections of One or more sections of society are
society in relation to energy matters. ignored or misrepresented.
Procedural The extent stakeholders are meaningfully | One or more sections of society are
included in decision-making processes excluded from key decision-making
that govern distribution of energy costs processes.
and benefits.

Source: Adapted from Jenkins et al. [1]; McCauley et al. [37]; Sovacool and Dworkin [38]




Figure 2 presents a guiding framework for our SLR. Using the tenets outlined in Table
3 as our theoretical underpinning, our first phase of analysis investigates energy justice
antecedents (RQ1). Antecedents can, depending on the specific local energy context, be either

drivers or barriers to energy justice at three analytical levels:

1) The socio-economic landscape, which refers to broader developments such as policies
and market dynamics.

2) The organisational factors, which concern the structures and practices of local energy
organisations (e.g. business models, resources).

3) The individual motives and characteristics, which refer to the individuals and households

that participate and benefit from local energy.

Our second phase of analysis considers how smart technology can impact and potentially

mitigate the (in)justice of local energy systems (RQ?2).

Figure 2: Guiding framework for systematic review
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3. Findings

Our presentation of findings has three sub-sections. First, we briefly present the characteristics
of our data. Following this we turn to a deeper analysis of the antecedents for energy (in)justice
in local energy systems. Finally, we present our findings from the analysis of how smart

technology can impact the relationship between energy (in)justice and local energy systems.



3.1 Characteristics of the data

Journal articles investigating the energy justice of smart technology and local energy are a
recent trend, first appearing in 2012 (Figure 3). Articles that met our inclusion criteria came
from a number of fields, including energy, geography, planning and development, business
management and political science. However, the majority of articles were published in
predominately energy related (n=66) or geography, planning and development (n=31) journals.
Energy Policy was the most productive journal to publish on the topic (n=26), with Energy

Research & Social Science the next most productive (n=19).

Figure 3: Research articles over time by level of analysis
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The majority of articles were qualitative studies (n=68), which were typically case
studies of local energy projects. Quantitative studies (n=21) and mixed method studies (n=16)
were less frequently utilised. With regards to the level of analysis in our sample of articles
(Figure 3) most focused on organisational factors that influenced energy justice (n=45). Studies
focusing on the socio-economic landscape (n=30), or the justice impacts of individuals and

households within local energy systems (n=30) were less prevalent.



Solar (n=50) and wind (n=29) were the most common types of energy generation to be
studied. Over half of the articles explored the impacts of smart technology on energy justice
(n=53), emphasising that smart technology and local energy systems go hand in hand [17]. The
majority of these focused on integrated smart systems containing multiple technologies such
as smart meters, battery storage and automated appliances. Research into local and smart
energy were dominated by studies including evidence from UK energy systems (n=56), with
Germany (n=24), Netherlands (n=13) and United States (n=10) the next most frequently

studied countries. Just under a quarter of studies (n=23) provided cross-country evidence.

3.2 Local energy justice antecedents

In this section, we explore the antecedents for local energy (in)justice, across three levels of
analysis: Socio-economic landscape, organisational factors and individual level motives and
characteristics. Antecedents can, depending on the specific local energy context, be either
drivers or barriers to energy justice. In the sub-sections that follow, we explore what the

commonly identified drivers and barriers for energy justice are in local energy systems.

3.2.1 Socio-economic landscape

Antecedents related to the socio-economic landscape were linked to the specific context in
which local energy systems operated. This underlines the importance attached in the local
energy literature to the local contexts and institutional settings in which systems and
organisations are embedded [39—41]. A summary of the main antecedents is presented in Table

4.



Table 4: Summary of socio-economic landscape antecedents

Theme Description Energy justice outcomes (zenets) % of sample and
references
Policy Articles exploring | ® Generous FiT and favourable 30%
and policies and planning policies help local [3,42,51-60,43,61—
regulation | regulations that communities to participate in 70,44,71,45-50]
facilitate or energy projects (procedural).
restrict local » Generous FiT policies increase the
energy, including viability of decentralised energy
FiTs and projects, affording financial
planning policies. benefits to local energy
participants (distributive).
= Poorer households pay
proportionally more of their
income towards FiT policy costs
through their bills, where policy
costs are not graduated®, meaning
wealthier communities receive
benefits (recognition).
Market Articles exploring | = Local public ownership of energy | 10%
dynamics | the impact of can reduce citizens’ energy [3,54,58,59,72-77]
local energy on choices, reducing participation in
market dynamics wider energy markets and the
of energy distribution of any benefits this
generation, may bring (procedural,
supply, and distributive).
consumption. = Smaller energy generators are less
able to afford transaction costs,
leading to poorer distribution of
benefits (distributive).
Banking | Articles exploring | ® Banking and finance systems 7%
and the various favour large energy projects versus | [45,46,55,58,61,64,78]
finance finance options smaller scale projects, thus
for local energy reducing community participation
development. and distribution of benefits
(procedural, distributive).
= Alternative finance (e.g.
community shares) can increase
local community participation
(procedural).
Social Articles exploring | = Collaborations, including 6%
networks | the importance of intermediary support, can facilitate | [42,49,50,62,73,79]

networks.

participation and distribution of
benefits (procedural).

* Any tax in which the rate increases as the amount subject to taxation increases, such as
income tax in the UK.




3.2.1.1 Policy and regulation

Understanding both the policy and regulatory context that either supports or undermines the
development of local energy projects was a key research focus (30% of sample). Policy and
regulation shape the environment in which the market operates and have a significant influence
over the number and type of local energy projects that operate. This in turn has important
implications for the energy justice effects that local energy projects exhibit. This body of work
focused on the impact various policy mechanisms had on the ability of communities to
participate in the generation and distribution of energy. Feed in tariffs (FiT)! are acknowledged
as key for stimulating investments into community energy projects [42]. Successive reductions
in the level of subsidy provided by FiT policies in some European countries discouraged
community initiatives and reduced the development of local energy projects [51]. Hillman,
Axon and Morrissey [50], for example, highlight that a decrease from 43p per kWh to 4p per
kWh for small scale solar energy FiT reduced the potential financial sustainability for many

local initiatives.

Less attractive FiT subsidies fail to de-risk local energy projects and, in turn, reduce the
appeal for investment and undermine the ability of local energy initiatives to deploy and scale
[43.,44]. Braunholtz-Speight ef al. [68] highlight that over 90% of projects they sampled make
a financial surplus, but this falls to just 20% if income from price guarantee mechanisms such
as FiT schemes are removed. Several papers recognise that FiTs represent a regressive policy
in both how costs are raised via energy bills, with poorer communities paying proportionally
more towards policy costs on their bills. Further, wealthier communities are able to access the
policy benefits more readily than poorer communities as they have access to capital to
participate in local energy projects and subsequently capture FiTs [52,69—71]. A lack of
attractive FiTs, therefore, can restrict participatory and distributive justice as local communities
are less able to secure the necessary funds to deliver their own energy initiatives and, in turn,

generate any benefits from this.

Multiple studies identify how city and regional planners need to re-think their wider
policies in order to scale local energy development, by shifting away from traditional,
centralised production [3,59,65]. Nolden [45], for example, highlighted that in the UK planning
permission was typically granted to local communities with small wind farm initiatives with
<50 kW scale. Low success rates for wind farm planning were attributed to how renewable
local energy projects are positioned within the UKs planning framework. A lack of grid

connectivity, excessive requirements for community engagement and environmental impact,



designed for larger commercial scale projects, were highlighted as impediments to local energy
projects [39,45]. These political barriers act to deter the participation in local energy and the

generation of any benefits from this.

3.2.1.2 Market dynamics

Several studies highlight that the emergence of decentralised energy is disrupting current
market dynamics, undermining regional monopolies, and increasing the political complexity
of energy generation, distribution and consumption [58]. Emelianoff and Wernert [72]
highlight how local actors compete to take the place of centralised energy providers. They find
that the power and benefits conferred by the control of energy production to be a central
dimension to energy justice, with local public ownership of energy infrastructure no guarantee
of a democratization of energy choices. In some cases, public ownership of energy can create

‘lock-ins’ that restrict the options and choices of citizens [2,73].

However, in advanced economies, current market dynamics restrict the ability of local
energy initiatives to develop. Large providers generally control energy markets as they are able
to bear the transaction costs of trading on wholesale markets. Smaller generators, with lower
power outputs, are unable to bear these costs, leading them into unfavourable Power Purchase
Agreements with major suppliers. Smaller producers also struggle to secure favourable
agreements due to their preference for generation from intermittent renewables, which are not

normally as attractive to major suppliers who value predictability of supply [64].

3.2.1.3 Banking and finance

Several studies highlighted that banking and finance systems, generally, do not support smaller
scale community initiatives and instead mainly favour large installations of more than 20 MW,
and demanding more than £20m capital [45,64]. This affects the ability of communities, who
do not have access to abundant resources, from participating in local energy initiatives [46]. In
some countries alternative finance facilitates the development of community energy initiatives,
for example via crowd-sourced community shares or loans from ethical lenders [45,64,68]. In
Germany, for example, the civic ownership of generation assets and municipal ownership
creates access to finance from co-operative, state-owned and local banks, while this

infrastructure is missing in the UK [64].



3.2.1.4 Social networks

The strength of a region’s social network is another facilitating factor for the energy justice of
local energy. Intermediate support provided by governments to community initiatives are key
for development as they can advise on business models and structures, which can enhance
participation and distribution [49,62]. Additionally, strong community initiative networks
allow for business model innovation and help leverage resources from wider areas [50,79].
Collaborative strategies amongst multiple community initiatives, for example, is an effective
approach to mitigate changing institutional structures and to scale energy movements, while

also maintaining local participation [42].

A strong social network will allow some community organisations to access resources
not currently within their control [80]. Bauwens et al. [42], for example, highlight how
combining resources of multiple cooperative groups to meet the changing institutional
landscape in Denmark, Germany and Belgium offered an effective strategy to compete at a
larger scale. Likewise, Goddard and Farrelly [73] highlight how key partnerships and
relationships with external stakeholders - particularly with intermediaries - helps to draw in the
resources needed to develop local energy initiatives. Coordinating actions also helps to reduce
transaction costs, thus improving economies of scale and profitability. This enables

communities to participate and benefit in local energy projects.

3.2.2 Organisational factors

Many articles within our review focus on the level of the organisation and the factors that make-
up the structure and actions of local energy systems, which has consequences for energy

(in)justice. The main antecedents covered in our SLR are presented in Table 5.



Table 5: Summary of organisational antecedents

Theme Description Energy justice outcomes | % of sample and
(tenets) references
Business Articles that » Shared ownership 23%
models, explore legal affords greater [41,48,81-90,49,91,55—
legal structure, involvement in 57,63,65,66,80]
structures, business management versus
and operations and commercial
practices local stakeholder arrangements
engagement. (procedural).
= Community
involvement and
communication
increases participation
(procedural).
Resource Articles that » Communities and 12%
availability | explore the individuals with greater | [4,40,93—
access to various capital are afforded 95,43,56,57,68,80,83,84,92]
resources needed greater participation and
to operate local benefits (procedural,
energy. recognition).
Organisation | Articles that » Organisations aiming 10%
aims and explore the for community inclusion | [39,40,100,41,48,89,93,96—
motives various reasons afford greater 99]
for operating procedural justice than
local energy those with commercial
organisations. impetus (procedural).

3.2.2.1 Business models, legal structures, and practices

At the organisational level, both trust and equality in decision-making are important for equity
outcomes [41,48]. Participatory practices are important for community initiatives as they help
to create infrastructure, build relationships and distribute social equity [80,86,87,99]. Different
business models and legal structures have different impacts on participation in local energy
initiatives and the distribution of their benefits. Cooperative legal structures and shared
ownership arrangements for instance afford the greatest procedural justice versus commercial
partnerships, especially with a low-cost membership criteria which supports inclusivity (e.g.
one shareholder, one vote) [48,82]. Walsh [91], for example, highlights how larger
shareholders, with substantial land ownership, maintained control over a local community wind
farm in Ireland. The control exerted by a few individuals subsequently excluded wider

community members from involvement in policy agenda, planning and support.



Regardless of the type of business model community initiatives adopt, there are two
main practices highlighted that seem to be important for procedural justice. First, community
involvement in the early stages of larger projects through meaningful engagement and
deliberative participation [65,89,90]. Indeed, participation of community organisations in
larger local energy initiatives is reportedly low [59,77]. While some communities can
effectively lobby to ensure involvement and community benefit, the majority are excluded from
participation [66]. Different legal structures denote different means of participation, for
example, a charity with a board of trustees has power concentrated in just a few people, whereas
a cooperative has greater distribution and more inclusive decision-making processes. Second,
access to information and communication is key for community participation [57,61]. This can

reduce tensions in communities and increase the perceived legitimacy of initiatives [84].

3.2.2.2 Resource availability

The energy justice of local energy projects is impacted by the resources available to
organisations. For some citizen-led initiatives, particularly in less wealthy communities, the
ability to raise finance is a key barrier [56,83]. Considering the institutional challenges small
community initiatives often face in raising finance from banks and lending institutions, there
is a reliance on community shares. For example, Braunholtz-Speight et al. [68] find that
“community shares account for almost all the finance raised by projects with a CAPEX of less
than £200,000 (the majority of projects), but a much smaller proportion of the total finance
raised by projects costing over £1.5 million” (p.172). This has clear implications for the
distribution and recognition of local energy benefits (greater benefits to places where
individuals are able to invest more). It also implicates procedural injustices for those that cannot
participate financially, such as the fuel poor. This impacts ability to participate in democratic
processes like shareholder voting, which could otherwise improve their levels of recognition

and distributional justice.

Unsurprisingly, it is generally wealthier communities and landowners that benefit the
most from local energy projects, as they can afford upfront costs, investments and have land
for installation [43,92,93]. However, incentives like reserved shares that are set-aside for the
general public allow even relatively low-income citizens to benefit financially from

participating in local energy projects [84].

As well as tangible assets, human resources are also critical to the development of local

energy projects, thus having an indirect effect on energy justice. Knowledge and skills are



prerequisites for successful local energy projects and the more successful a project, the more
the community benefits from it. Having entrepreneurial skills and capabilities, such as
resourcefulness, opportunity-pursuit, creativity, innovation and networking are also key for
starting and scaling community enterprises [40,57,94]. Local access to finance, skills and
knowledge is key to achieving local benefit through energy projects but given the unequal
spatial and societal distribution of these resources, some local communities will naturally

benefit, whilst others will not.

3.2.2.3 Organisation aims and motives

The aims and motives of local energy initiatives also impact energy justice. Community energy
projects are started with different goals, such as environmental impact, financial saving, energy
autonomy or energy poverty alleviation. Hoffman et al. [100] highlight that an organisation’s
founding values impact how and if justice objectives are achieved. For example, some
initiatives place greater value on inclusive processes and decision-making (procedural justice),
while others will prefer a more technocratic, cost-effective approach — sacrificing procedural
justice for increased financial benefits. Lacey-Barnacle [101], for example, highlights how
deprived communities are not primarily concerned with lowering their carbon emissions, but

rather financial benefits and local regeneration.

Becker et al. [98] highlight how the notion of empowering citizens to address climate
change is strongly related to procedural justice, regardless of organisational structure (public
utility, cooperative, informal association). High levels of trust, respect and communication
between cooperative members are generally found in organisations that aim for community
and environmental benefit [41,48]. In some situations, where financial benefit and
organisational efficiency are primary motives, organisations’ leaders do not follow democratic

decision-making procedures allowing them to make quicker decisions [99].

3.2.3 Individual-level motives and characteristics

We found a number of motives and characteristics that influenced how individuals and
households were able to participate in and benefit from local energy systems. The main

antecedents covered in our SLR are presented in Table 6.



Table 6: Summary of individual level antecedents

Theme Description Energy justice outcomes % of sample and
(tenets) references
Financial Articles that = Up-front financial costs 10%
motives explore the adversely affect vulnerable | [4,63,109,76,102—
potential for and low-income groups 108]
energy savings as (recognition).
a motivating
factor.
Energy Articles that * The ability to have control | 9%
autonomy explore energy over energy decision [102,104-106,110—
motives autonomy as a making can lead to cost 113]
motivating factor. benefits (procedural,
distributive).
= Lower energy choices can
lead to higher potential
costs which adversely
effects low-income
households (procedural,
recognition).
Knowledge Articles that » Education levels prevent 8%
and explore the citizen participation in [54,95,102,113-117]
information importance of local energy (procedural,
information recognition).
dissemination
about energy use
and generation.
Community Articles that = Strong community 5%
identification | explore the social identification increases [93,105,106,110,118]
and social dynamics of local participation (procedural).
motives energy
participation.

3.2.3.1 Financial motives

The potential for energy savings and financial benefits was cited as a driver for individual

household participation in local energy projects [109]. Likewise, a lack of finance, time and

resources were found to be key deterrents for participation in local energy projects [106,109].

Considering the justice implications, these studies point to how participation in local energy

projects generally requires people to have up-front finance and knowledge, adversely affecting

vulnerable and lower income groups [104,108].




3.2.3.2 Energy autonomy motives

Energy autonomy and control over production and consumption are also motivating factors for
individual participation in local projects [110]. This includes the ability to control whether they
opt-in or opt-out of participation in energy initiatives, such as the roll-out of smart meters
[102,111]. Having the ability to make decisions over energy participation is key for procedural
Jjustice. Buchanan et al. [102] when looking at smart automation highlight how UK users want
to (a) be able to opt-in to using technology and (b) be able to override automation systems to
maintain their need for autonomy. Without choice, consumers can experience potentially

higher inconveniences, which could prove largely unjust [104].

However, energy autonomy appears to be a privilege for wealthier households. Lower
income households are typically more focused on financial savings over autonomy. Generally,
higher-income households have more resources to afford participation in local energy
initiatives, can afford smart appliances, battery storage and electric vehicles. This affords them
the privilege of choice, creating a basis for injustice between higher and lower income
households and communities [112]. Adoption is purely based on individual means and the

choices this affords [4].

3.2.3.3 Knowledge and information

A number of articles explore the important role that information regarding energy supply and
distribution has on the ability of individuals to participate and benefit from local energy. Many
of the most vulnerable in society do not respond positively to having autonomy over their
energy system, which can lead to adverse feelings particularly if they are not educated on
system use [113]. A lack of understanding and access to information were key themes
highlighted for the uptake of smart technology and participation in local energy initiatives.
Education levels were regarded as barriers preventing citizen participation, particularly in low-
income and rural communities [114]. This is in part because understanding the economic
benefits that are available through local energy projects is crucial to expanding engagement

and the subsequent distribution of benefits [63,109].

3.2.3.4 Community identification and social motives

For individuals, strong identification and affiliation with their community facilitated
participation in local energy initiatives [105,106]. Individuals that are motivated by community

well-being are more likely to perceive outcomes positively than those who look for economic



returns from participation in local energy projects [93]. Koirala et al. [106] highlight that a
‘sense of community’ was a strong factor for determining participation in local energy
initiatives. They report 79% of their respondents who viewed participation in community

energy as positive were willing to work with their neighbours in energy projects.

Participation in local energy projects does not just lead to financial benefits and
autonomy but can create socio-emotional well-being. However, community members that are
unable to participate within these projects can experience adverse emotions. Likewise,
participating community members can experience adverse emotions for non-participating

members, detracting from the positive socio-emotive experience of participation [118].

3.3 The impact of smart technology on local energy (in)justices

The second aim of this review is to explore how smart technology can impact and potentially
mitigate the (in)justices of local energy systems. Our analysis revealed four overall themes in
which integrating smart technology into the design, organisation and operation of local energy

systems can influence energy justice.

1) Increased grid connectivity between consumers, organisations, and the wider socio-
technical system to increase financial feasibility, aid participation and distribute benefits.

2) Disrupt centralised market dynamics by increasing the autonomy and control of
consumers.

3) Enhance learning capabilities, both for systems and individuals which can alleviate
education and knowledge as a barrier to participation.

4) Extend the spatial boundaries of local energy systems, increasing potential for local

energy participation and distribution.

These factors and the key technologies linked to them are detailed in the sub-sections which

follow and summarised in Table 7.



Table 7: Summary of smart technology impacts

Theme Description Key Energy justice outcomes % of sample
technologies (tenant) (References)
Increasing | Articles that Battery = Smart grids facilitate access to | 14%
grid explore the storage, local energy, affecting [59,63,120—
connectivity | potential of demand- participaton (procedural) 124,64,75,8
smart response = Ability to afford smart 3,88,103,10
technology to | management technology means smart grids | 5,107,119]
improve technology, offer greater utility to wealthier
connectivity supply consumers (recognition).
and grid management
integration. system
Disrupting | Articles that Battery = Greater consumer control of 11%
power explore the storage, energy supply and demand can | [53,77,127,
dynamics potential of demand- increase household decision- 85,105,110,
smart response making power and capture 111,113,117
technology to | management additional cost savings ,125,126]
disrupt energy | technology, (procedural, distributive).
market smart meters, = Smart city agendas are
dynamics. peer-to-peer dominated by multinationals
trading which restricts smaller local
platforms energy initiatives access to
market (procedural).
Enhancing | Articles that Smart meters, | ® Improved understanding of 9%
learning focus on the energy energy consumption can enable | [102,103,11
capabilities | ability of monitors, consumers to make informed 4,115,118,1
smart energy energy choices, affecting their | 22,128—
technology to | displays, smart participation and the 130]
increase appliances subsequent benefits
knowledge of | wearable tech, (procedural, distributive).
users. smart phone = Autonomous appliances can
distribute energy savings but
can also cause a loss of control
(procedural, distributive).
= Costs can be prohibitive to low
income households
(procedural, recognition)
= Inconsistent media messages
complicate information and
decision-making for consumers
(procedural).
Extending Articles that Virtual power | = Virtual trading can increase 6%
spatial focus on how | plant, virtual reach of localised projects [39,88,105,
boundaries | smart net metering, (procedural). 108,125,131
of ‘local’ technology digital = Can exclude participation for ]
can increase platforms, parts of society without
energy smart meters reliable internet access
distribution. (recognition)




3.3.1 Increasing grid connectivity

One body of research focuses on the integration of local energy initiatives with current
electricity grids and markets [105]. This work shows that new ICT and technologies are
required in local and regional distribution networks to achieve widespread integration between
local energy generation and national supply [64]. Smart technology has the ability to meet some
of the major challenges of decentralised low-carbon energy production, such as better
balancing energy supply and demand. This can help to facilitate the integration of typically
intermittent renewable energy onto national grids. This can yield benefits, such as reducing the
need for additional network investment costs that enable connections to local energy [103],
such as bolstering network capacity. These cost savings can then be passed onto all consumers,

as a form of distributional justice.

Battery storage is key for the integration of decentralised power generation with wider
electricity market, as it allows battery owners to exploit market volatility by temporarily
halting, capturing and releasing energy at different times [105]. Using a combination of
demand-response management technologies, storage and smart grid software affords greater
control over supply and demand. This allows larger numbers of renewable energy resources to
connect onto and supply the grid [63,119,122]. However, as Milchram et al. [122] highlight,
smart grids also have the potential to reinforce local energy injustices by being more accessible

to wealthier consumers who can afford capital costs.

3.3.2 Disrupting power dynamics

Whilst smart technology in general is putting more control and decision-making capabilities in
the hands of consumers [110,111], the combination of certain smart technologies has the
potential to further disrupt current energy dynamics. A combination of active demand
management and energy storage for example, can help to capture energy surplus, which can
then be sold back to the grid in times of greatest demand [53]. This opens up new opportunities
for export [85], further bolstering financial performance and improving the feasibility of
decentralised energy generation [105]. This can be further facilitated by peer-to-peer trading

platforms which can offer local energy initiatives a route to market [105,127].

In this context, smart technologies have the potential to afford prosumers more
influence, giving them choice and control over supply and demand. McLean et al. [127], for
example, highlight that Austin Energy in Austin, US, are reducing their own role as energy

provider, aiming to transition to an intermediary facilitating transactions in a smart



marketplace. This marketplace will allow business to develop hardware and software which
they sell directly to consumers with little utility involvement. The marketplace, offering
residents demand response systems, decentralised renewable energy technology and small-
scale storage devices, aims to enable residents to become responsible for their own generation
and consumption. This effectively allows them to become ‘players in the market’ by affording
them greater choice over energy transaction and reducing the power of energy utility
companies. By transferring greater control over both the level and timing of energy supply and
demand to consumers, smart technology can bolster procedural justice by transferring decision
making power to households. It can, by extension, improve distributional justice by helping

some consumers to capture additional value (e.g. cost savings).

It is important to offer an alternative perspective. Despite the potential of smart
technologies to disrupt current market dynamics, several studies highlight current smart
technology policies are doing little to change neoliberal market dynamics. March and Ribera-
Fumaz [126] state “the (urban) environment, mediated through infrastructure and ICT, under
the label of the Smart City, is increasingly being seen as a frontier for capital accumulation and
circulation”, emphasising that the control of energy agendas remains in the hands of large

energy utilities and technology corporations [75,77].

Viitanen and Kingston [77] emphasis that smart city agendas are being ‘handed’ to
multinational organisations, which diminishes the ability and participation of smaller local
energy initiatives, further reinforcing procedural inequalities. Similarly, Taylor Buck and
White [75], for example, highlight how the UK government’s ‘TSB Future Cities Demonstrator
Competition’ saw the same technology consultancy companies bidding for funds, including:
Siemens, IBM, Microsoft, Intel and Cisco. This resulted in a lack of innovation, diversity and
competition between cities and providers, crowding out engagement with local community-led

initiatives and organisations.

3.3.3 Enhancing learning capabilities

Education and knowledge about smart technology and energy providers are an antecedent for
participation in smart local energy projects [114]. Household integration with smart meters,
energy monitors, displays, wearable tech and smart phone compatibility can improve
consumers’ understanding of the factors that determine the level and timing of their energy
consumption. Autonomous smart appliances have the ability to create energy savings without

behavioural change, which can provide benefits to citizens who are unwilling or unaware of



how to change [122]. However, automated ‘passive’ technology which involves minimal
decision making from consumers has been reported to have a negative impact on socio-
emotional well-being, due to feelings of loss of control [118]. Having flexible systems that
allows control can enable behavioural change and facilitate energy savings, thus allowing for

procedural and distributive justice [128].

Smart metering and visual displays are seen as advantageous for less affluent
consumers because they can help inform decision making to target actions that reduce energy
consumption and bills [122]. The visual cues that smart monitors provide seem to be
particularly effective at reaching people vulnerable to fuel poverty and helps empower them to
manage their energy use more effectively [103,115]. Considering education levels and wealth
is distributed unevenly across communities, lower income and education households are less
likely to know how to access and benefit from smart meters [117]. This is largely due to the
preventive cost of equipment, a lack of knowledge on how to use it, and unawareness of the
benefits. This is exacerbated at a wider level, where media discourse creates contested,
complex and inconsistent messages for consumers into the benefits of smart technology

systems, which ultimately reduces participation in smart technology initiatives [74].

3.3.4 Extending spatial boundaries of ‘local’

Smart technologies such as virtual power plants can extend the geographical reach of local
energy projects by allowing monitoring and exchange through virtual trading platforms. Van
Summeren et al. [131] argue that instead of focusing on community energy as a concept with
fixed local boundaries, community virtual power plants have the potential to expand the
horizons of communities and the markets they can access through ICT-based controlled

networks of virtual communities [108,131].

On one hand, digital platforms for peer-to-peer trading, can increase participation in
local energy projects and energy transitions. Thus, they can improve energy justice by
increasing the reach of localised projects to wider groups and spread the benefits of
participation to wider parts of society. Virtual communities enhance the prospect of reaching
consumers in places where there is limited renewable energy capacity or an absence of local
energy projects. On the other hand, they can exclude participation for certain members of
society who do not have access to reliable internet, knowledge, and information on how to
participate in these initiatives. Hansen et al. [125] summarises this trade-off, finding that digital

interfaces can increase connections and enable the sharing economy to increase scope, outputs,



benefits (distribution), whilst also increasing complexity (procedural) particularly for the

disadvantaged and uneducated (recognition).

Considering that wealthy households are able to afford and utilise smart technology,
ensuring wider access to these opportunities is key for energy justice. Shaw-Williams and
Susilawati [88] highlight how virtual net metering (innovative technology for monitoring,
billing and settlement software) can enable the sharing and generation of storage for citizens
in social housing. This can increase the connectivity and viability of smart energy projects for
less affluent households, thus allowing vulnerable groups to participate in and enjoy the

benefits of smart local energy projects.

4. Discussion, implications, and conclusion

The aim of this review and integrative framework have been to uncover the processes by which
local and smart energy technology can support or undermine social equity in the energy system.
This has made it possible for us to identify the multi-level factors that shape (in)justices in local
energy systems and the impact of smart technology on these (in)justices. We are also able to
consider our findings on a broader scale and point towards areas of future potential within

SLES research.

4.1 An integrative framework for examining the social equity impacts of SLES

Figure 4 presents the framework that we derived from our synthesis of empirical articles. It is
intended as a blueprint for academics, practitioners and policymakers when considering the
various aspects that contribute to the (in)justices of local energy systems. While the
components of the framework do not represent a comprehensive list of all antecedents for just
local energy systems, or potential mitigating factors of smart technology, they do offer a
detailed multi-level perspective on the factors associated with the (in)justices of smart, local

energy.



Figure 4: Framework for smart local energy system (in)justice
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Our framework has a potentially much wider application beyond local energy. First, its
multi-level perspective on the antecedents can help analysts determine the factors responsible
for shaping the (in)justices associated with any project or intervention (in our case local energy
projects), specifically against the three pillars of distributive, recognition and procedural
justice. Second, our framework can offer insight into how changing the characteristics of these
projects to incorporate a common feature may serve to impact these (in)justices (in our case
integrating smart technology into local energy projects). From our analysis, we find that the
impact of smart technology on energy justice is varied. On one hand, it may be positive in the
sense that smart energy was able to mitigate injustices or bolster justices. On the other hand,
smart energy can have the opposite effect, by undermining justices or making existing
injustices worse. The framework offers a balanced view of the impacts an intervention may

have on social justice, such as integrating smart energy into local energy projects.



4.2 Limitations

Our study is not without limitations. First, to keep the total number of articles manageable, we
only searched for academic literature. We excluded grey literature, such as policy reports,
briefings and white papers which could provide valuable future insights into the (in)justices of
SLES. Evaluation synthesis of various policies, incentives and initiatives could provide more
detailed insight into the impact of SLES on energy justice. An obvious next step for future

research would be to examine the grey literature to complement this study.

Second, we focused only on studies in the context of developed country. This excluded
a lot of articles written about local energy systems in developing countries [132,133].
Considering that local context and institutional settings are important for how SLES are
organised, a similar review of the developing world literature could provide a blueprint more

relevant for academics, policymakers and practitioners focused on activities in these settings.

Third, our review synthesises energy justice impacts of local energy and smart energy.
Expanding the energy justice impacts beyond the local level can enhance wider energy justice
debates. For example, Martiskainen et al., [4] highlight that the production of solar PV and
lithium batteries which fuel many local energy initiatives creates inequalities in the countries

where minerals are mined and technologies manufactured.

Finally, our study is not sensitive to social equity impacts in the context of time and
space; a critical component of the socio-technical transitions literature and the basis of energy
justice. Future studies would do well to consider the temporal nature of the influences these
SLES have on social equity. For instance, do these potentially have short- or long-term impacts
on social equity? Space is also important, and future studies should be sensitive to the
geographical nature of these social equity impacts, i.e. not just who (distributive) but where

(geographical) and how extensively these impacts are felt.

4.3 Future research agenda

In bringing this diverse literature together, we were able to offer several avenues for future
research to advance ‘energy justice’ agendas. This framework provides a useful overview of
antecedents, which could be examined and extended in future empirical studies. We highlight
the following research avenues that we believe could be particularly fruitful, derived by some

of the most striking findings from our analysis.



4.2.1 Socio-technical transitions and institutions

SLES are socio-technical systems whose performance depends on the complex interaction
between technologies, institutions, and social actors [122]. Considering the production,
distribution, and consumption of energy spans social, economic, political and environmental
dimensions across multiple scales, the equity challenges that SLES face are not solely bound
to local spaces [2,134]. We found from our analysis, SLES currently face a double institutional
bind. Typically, local initiatives only get planning permission for small installations, but
financial institutions favour the financing of larger projects. Furthermore, a lack of or
unfavourable FiT policies also make it hard to de-risk projects and present attractive returns to
community investors, critical to scaling initiatives. SLES therefore, are operating in ‘niche’

spaces and need to disrupt the current status quo in order to scale [18,135,136].

Several papers in our review call for research to explore how local initiatives are able
to transcend local scale to have greater impact at national and global levels
[42,47,50,62,63,73,79]. Many socially equitable SLES are ultimately at odds with the utility-
scale, centralised, for-profit regime that pervades the energy systems, thus confining SLES to
their niche status. In order to achieve a more widespread diffusion, SLES will need to transition
from niche to regime [18,137]. This may for instance revolve around advocates making a
stronger case for how SLES can benefit the wider energy system and the companies that govern
it. Offering flexibility services that better balance supply and demand, for example, could

mitigate the need for grid reinforcements or additional generation capacity.

Here however lies the threat that as SLES look to gain traction, and make inroads to
dominant energy regime institutions, they face a pressure to recalibrate the principles on which
they were originally founded [18,138,139]. Failure to do so may see resistance from incumbent
actors (e.g. multi-national companies, national government) and serve to ‘lock-out’ local
initiatives looking to generate local value. Therefore, exploring the different facilitating factors,
practices, and strategies to safeguard the energy justice credentials of SLES during their
transition from niche to regime could help inform energy strategies. At the socio-economic
landscape level, for example, future research could usefully examine what combination of
policies might provide the necessary institutional support to scale-up socially equitable SLES

[140-142].



4.2.2 Scale and consistency of justice implications

There are broader questions about the scale of SLES deployment needed to achieve a
meaningful change on energy justice levels across the energy system. Niche applications may
have small-scale positive impacts on justice but taken ‘in the round’ these impacts are
peripheral. There is also a broader question about trade-offs between (in)justices by location
and group. A singular SLES project may support energy justice in a specific locality by
promoting public engagement and fuel poverty measures but could be funded by a regressive
subsidy (e.g. the FiT which is raised on energy bills as opposed to general taxation). This can
have the unintended consequence of shifting funds from the poorest sections of society, to the
richest. The question is therefore, how do we avoid improving energy justice in one location,

only to undermine it in another?

4.2.3 The role of local government and public ownership

A number of scholars have highlighted the important role that local authorities can play in the
transition to sustainable energy systems [143—145]. In the UK, for example, this derives from
the ‘opening-up’ of the energy market and policy support for localism which has given local
governments a more prominent role in energy governance [146]. However, the justice
implications of local government involvement is often neglected, particularly with how
benefits are distributed and the recognition of population groups that are poorly positioned to
take advantage of any opportunities [ 147]. Considering the promotion of local energy solutions
by national and super-national governments (e.g. ILO [7]), we found relatively limited attention
to the role of local authorities in both delivering and supporting SLES. Despite this limited
attention, our analysis revealed several situations in which government intervention neglected

energy justice.

First, Emelianoff and Wernert [72] highlight how municipal energy has been used
primarily to advance political careers and generate local finances, with a focus on creating a
technocracy versus democratising energy choices. Second, the distribution of benefits from
municipal energy are not equal and are usually centrally managed by one local government
authority. This does not necessarily involve deeper community engagement, but typically
benefits city centres and promotes gentrification [66,72]. Third, the entrance of public
authorities and growing local initiatives into the energy market has prompted regulatory
changes. This has increased institutional complexity which to navigate typically favours larger

more resource-rich organisations [45,62,64]. Finally, whilst the involvement of public



authorities in the roll out of SLES initiatives can have distributional advantages [40,124], this
does not necessarily give the public choice to participate in energy decision making [3,72,73].
Furthermore, their presence can crowd-out smaller community-led initiatives and even force

lock-ins to the supply of energy, as is the case with nuclear power provision in France [2,3].

A more comprehensive examination of government intervention and their impact on
the energy justice of SLES is required and represent a couple of important avenues for
researchers. First, an examination of the role that local governments play in the context of
SLES development is important to inform policies and strategies going forward. This was
called for by a few papers in our sample [72,124], and is a long standing agenda in technology
and innovation research [148]. Second, investigation of different government energy
interventions with regard to energy justice dimensions (distributional, procedural, recognition)
can shed light into the efficacy of various governments actions. Utilising new research methods
in the fields of energy justice and SLES can help facilitate this, such as evidence synthesis
methods previously used in other social science research [149]. Large scale evidence synthesis

can fuse large bodies of evidence to understand “what works” in a particular policy area [26].

4.2.4 Community innovations and entrepreneurship

Community-led enterprises and innovations are widely considered as providing solutions for
many social, economic, and environmental issues [150,151]. Community innovations are
thought to have greater potential to contribute to sustainability than market innovations [152].
They also encompass cooperative, community and employee-based ownership models which
are thought to provide fairer participation and benefits to members [153—155]. Our SLR
emphasises that SLES delivered by community-based enterprises (in their various guises)
generally provide greater democratic participation and distribute benefits equally versus other

market based business models [41,48,82,93].

The shape that many SLES take is dependent on the local and institutional contexts
where they are located [57], with access to finance and resources a major barrier for their
development [61,109]. This causes injustice, as poorer communities without access to land are
at a disadvantage [48,60]. More research focused on the organisational strategies used to design
and implement SLES in more disadvantaged geographies. This can shed light on the variety of
different community energy business, legal and finance models available, and how they

influence the equitable distribution of costs and benefits.



As well as focusing on business models, future research could focus on specific
business practices that contribute to energy justice. Several studies in our sample identified
entrepreneurial skills and capabilities as important for starting and scaling community
enterprises [40,57,80,94]. Understanding the contexts, practices, and process where
communities developing SLES “act as entrepreneurs” can provide fruitful insight into how
SLES start and scale. This is particularly pertinent considering that many SLES are community
enterprises which require members to act as “owners, managers, and employees, [to]
collaboratively create or identify a market opportunity and organise themselves in order to
respond to it” [156]. Exploring the entrepreneurial behaviours of organisations and individuals
participating in SLES by engaging with social innovation and entrepreneurship literature can

provide new insights into opportunities presented by SLES agendas.

5. Conclusions

At its heart energy justice is about: a) the balanced distribution of costs and benefits across
society [157]; b) recognising individuals and treating them fairly [37]; and ¢) inclusive decision
making processes that are open to all relevant stakeholders [158]. Whilst a large number of
studies aimed at better understanding the (in)justices that exist within current energy systems
[3,4], we do not fully understand the energy justice impacts of smart local energy systems,
which are becoming increasingly common. Furthermore, whilst many governments advocate
SLES as a means to reach their decarbonisation goals [7,21], much remains unknown about the

wider changes necessary to ensure these projects support energy justice.

To help fill this gap this paper asks two main questions. The first is what are the main
antecedents that make a local energy system (un)just? The second is how can smart technology
mitigate the (in)justice of local energy systems? Answers to these questions offer insights to
energy transition scholars, policy makers and practitioners alike about the role SLES can play
in delivering a just energy system. It also offers insight to how best they can support these

projects to promote justice, be it through business model design or policy making.

We make an important contribution to this discourse by developing an integrated
framework that considers the antecedents, at multiple analytical levels, that highlights whether
a local energy system supports or undermines energy justice. This is important because SLES
are not ‘just’ by default, but their justice credentials are instead shaped by multiple factors,

operating across different levels [1,2,38]. The same framework also allows examination of how



smart technology can influence these (in)justices, either mitigating injustices or fortifying

justices.

Researchers need to engage with the socio-technical transition literature to understand
how SLES can move from niche to regime while ensuring energy justice. Further investigation
is also needed into the role of public authorities in developing and distributing SLES as their
participation does not necessarily necessitate justice. Finally, research investigating the
community innovation and entrepreneurial behaviour of SLES initiatives can advance our
understanding of how socially equitable SLES can diffuse, thrive, and grow. These research
avenues can collectively address: how do SLES scale, how can we ensure they promote energy

Justice, and what are the roles of key actors to achieve this?



References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

K. Jenkins, D. McCauley, R. Heffron, H. Stephan, R. Rehner, Energy justice: a
conceptual review, Energy Res. Soc. Sci. 11 (2016) 174—-182.

B.K. Sovacool, A. Hook, M. Martiskainen, L. Baker, The whole systems energy
injustice of four European low-carbon transitions, Glob. Environ. Chang. 58 (2019)

101958.

B.K. Sovacool, M. Martiskainen, A. Hook, L. Baker, Decarbonization and its
discontents: a critical energy justice perspective on four low-carbon transitions, Clim.

Change. 155 (2019) 581-619.

M. Martiskainen, B.K. Sovacool, A. Hook, Temporality, consumption, and conflict:
exploring user-based injustices in European low-carbon transitions, Technol. Anal.

Strateg. Manag. (2020) 1-13.

P. Newell, D. Mulvaney, The political economy of the ‘just transition,” Geogr. J. 179
(2013) 132-140.

J. Barrett, A. Owen, P. Taylor, Funding a Low Carbon Energy System: a fairer
approach?, 2018.

ILO, Guidelines for a just transition towards environmentally sustainable economies and

societies for all, 2015.

S.  Smith, Just Transiton @A  Report for the OECD, 2017.
https://www.oecd.org/environment/cc/g20-climate/collapsecontents/Just-Transition-

Centre-report-just-transition.pdf.

N. Healy, J. Barry, Politicizing energy justice and energy system transitions: Fossil fuel

divestment and a “just transition,” Energy Policy. 108 (2017) 451-459.
R.J. Heffron, D. McCauley, What is the ‘just transition’?, Geoforum. 88 (2018) 74-77.

B.K. Sovacool, R.J. Heffron, D. McCauley, A. Goldthau, Energy decisions reframed as
justice and ethical concerns, Nat. Energy. 1 (2016) 1-6.

R.J. Heffron, D. McCauley, The concept of energy justice across the disciplines, Energy
Policy. 105 (2017) 658-667.



[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

E. Judson, O. Fitch-Roy, T. Pownall, R. Bray, H. Poulter, I. Soutar, R. Lowes, P.M.
Connor, J. Britton, B. Woodman, The centre cannot (always) hold: Examining pathways
towards energy system de-centralisation, Renew. Sustain. Energy Rev. 118 (2020)

109499.

D. Brown, S. Hall, M.E. Davis, What is prosumerism for? Exploring the normative

dimensions of decentralised energy transitions, Energy Res. Soc. Sci. 66 (2020) 101475.

S. Tagliapietra, G. Zachmann, O. Edenhofer, J.-M. Glachant, P. Linares, A. Loeschel,
The European union energy transition: Key priorities for the next five years, Energy

Policy. 132 (2019) 950-954.

P. Devine-Wright, Community versus local energy in a context of climate emergency,

Nat. Energy. 4 (2019) 894-896.

R. Ford, C. Maidment, C. Vigurs, M.J. Fell, M. Morris, Smart local energy systems
(SLES): a framework for exploring transition, context, and impacts, Technol. Forecast.

Soc. Change. 166 (2021) 120612.

A. Smith, T. Hargreaves, S. Hielscher, M. Martiskainen, G. Seyfang, Making the most
of community energies: Three perspectives on grassroots innovation, Environ. Plan. A.

48 (2016) 407-432.

G. Seyfang, J.J. Park, A. Smith, A thousand flowers blooming? An examination of
community energy in the UK, Energy Policy. 61 (2013) 977-989.

R. Ford, C. Maidment, M. Fell, C. Vigurs, M. Morris, A framework for understanding
and conceptualising smart local energy systems, EnergyRev, University of Strathclyde,

UK. ISBN: 978-1-909522-57-2, 2019.
CCC, Net Zero The UK’s contribution to stopping global warming, 2019.

R. Newell, D. Raimi, G. Aldana, Global Energy Outlook 2019: The next generation of
energy, Resour. Futur. (2019) 8-19.

[.G.R. Outlook, Energy transformation 2050, IRENA Abu Dhabi, UAE. (2020).

Ofgem, Ofgem’s Future Insights Series: Local Energy in a Transforming Energy
System, 2017.
https://www.ofgem.gov.uk/system/files/docs/2017/01/ofgem_future insights series 3
_local energy final 300117.pdf.



[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

M.Q. Patton, Qualitative evaluation and research methods, SAGE Publications, inc,

1990.

R. Pawson, Evidence-based policy: The promise ofrealist synthesis’, Evaluation. 8

(2002) 340-358.

D. Tranfield, D. Denyer, P. Smart, Towards a methodology for developing evidence-
informed management knowledge by means of systematic review, Br. J. Manag. 14

(2003) 207-222.

D. Denyer, D. Tranfield, Producing a systematic review, in: D.A. Buchanan, A. Bryman

(Eds.), Sage Handb. Organ. Res. Methods, Sage Publications Ltd, 2009: pp. 671-689.

H. Cooper, Research synthesis and meta-analysis: A step-by-step approach, Sage
publications, 2015.

D. Marikyan, S. Papagiannidis, E. Alamanos, A systematic review of the smart home

literature: A user perspective, Technol. Forecast. Soc. Change. 138 (2019) 139-154.

K. Jenkins, B. Sovacool, N. Mouter, N. Hacking, M.-K. Burns, D. McCauley, The
methodologies, geographies, and technologies of energy justice: A systematic and

comprehensive review, Environ. Res. Lett. (2020).

R.F. Boruch, A. Petrosino, Meta-analysis, systematic reviews, and research syntheses,

Handb. Pract. Progr. Eval. 19 (2004) 176.

M. Lacey-Barnacle, R. Robison, C. Foulds, Energy justice in the developing world: A
review of theoretical frameworks, key research themes and policy implications, Energy

Sustain. Dev. 55 (2020) 122—138.

V. Braun, V. Clarke, Using thematic analysis in psychology, Qual. Res. Psychol. 3
(2006) 77—-101.

D. Gough, S. Oliver, J. Thomas, An introduction to systematic reviews, Sage, 2017.

J. Laufs, H. Borrion, B. Bradford, Security and the smart city: A systematic review,

Sustain. Cities Soc. 55 (2020) 102023.

D.A. McCauley, R.J. Heffron, H. Stephan, K. Jenkins, Advancing energy justice: the
triumvirate of tenets, Int. Energy Law Rev. 32 (2013) 107-110.

B.K. Sovacool, M.H. Dworkin, Energy justice: Conceptual insights and practical
applications, Appl. Energy. 142 (2015) 435—444.



[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

B.P. Koirala, E. Koliou, J. Friege, R.A. Hakvoort, P.M. Herder, Energetic communities
for community energy: A review of key issues and trends shaping integrated community

energy systems, Renew. Sustain. Energy Rev. 56 (2016) 722-744.

M. Yal¢mn-Riollet, I. Garabuau-Moussaoui, M. Szuba, Energy autonomy in Le Mené: A
French case of grassroots innovation, Energy Policy. 69 (2014) 347-355.

C.E. Hoicka, J.L. MacArthur, From tip to toes: Mapping community energy models in
Canada and New Zealand, Energy Policy. 121 (2018) 162—174.

T. Bauwens, B. Gotchev, L. Holstenkamp, What drives the development of community

energy in Europe? The case of wind power cooperatives, Energy Res. Soc. Sci. 13

(2016) 136-147.

J. Bere, C. Jones, S. Jones, M. Munday, Energy and development in the periphery: A
regional perspective on small hydropower projects, Environ. Plan. C Polit. Sp. 35 (2017)
355-375.

J. Curtin, C. Mclnerney, L. Johannsdottir, How can financial incentives promote local
ownership of onshore wind and solar projects? Case study evidence from Germany,

Denmark, the UK and Ontario, Local Econ. 33 (2018) 40-62.

C. Nolden, Governing community energy—Feed-in tariffs and the development of
community wind energy schemes in the United Kingdom and Germany, Energy Policy.

63 (2013) 543-552.

B. van Veelen, Making sense of the Scottish community energy sector—an organising

typology, Scottish Geogr. J. 133 (2017) 1-20.

R. Eagle, A. Jones, A. Greig, Localism and the environment: A critical review of UK

Government localism strategy 2010-2015, Local Econ. 32 (2017) 55-72.

F. Goedkoop, P. Devine-Wright, Partnership or placation? The role of trust and justice
in the shared ownership of renewable energy projects, Energy Res. Soc. Sci. 17 (2016)
135-14e.

S. Hatzl, S. Seebauer, E. Fleil, A. Posch, Market-based vs. grassroots citizen
participation initiatives in photovoltaics: A qualitative comparison of niche

development, Futures. 78 (2016) 57-70.

J. Hillman, S. Axon, J. Morrissey, Social enterprise as a potential niche innovation



[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

breakout for low carbon transition, Energy Policy. 117 (2018) 445-456.

Y. Rydin, C. Turcu, Revisiting urban energy initiatives in the UK: Declining local

capacity in a shifting policy context, Energy Policy. 129 (2019) 653-660.

L. Poruschi, C.L. Ambrey, Energy justice, the built environment, and solar photovoltaic
(PV) energy transitions in urban Australia: A dynamic panel data analysis, Energy Res.

Soc. Sci. 48 (2019) 22-32.

O. Akizu, G. Bueno, I. Barcena, E. Kurt, N. Topaloglu, J.M. Lopez-Guede,
Contributions of bottom-up energy transitions in Germany: A case study analysis,

Energies. 11 (2018) 849.

K. Ellsworth-Krebs, L. Reid, Conceptualising energy prosumption: Exploring energy
production, consumption and microgeneration in Scotland, UK, Environ. Plan. A Econ.

Sp. 48 (2016) 1988-2005.

C. Herbes, V. Brummer, J. Rognli, S. Blazejewski, N. Gericke, Responding to policy
change: New business models for renewable energy cooperatives—Barriers perceived by

cooperatives’ members, Energy Policy. 109 (2017) 82-95.

P. Mirzania, A. Ford, D. Andrews, G. Ofori, G. Maidment, The impact of policy
changes: The opportunities of Community Renewable Energy projects in the UK and

the barriers they face, Energy Policy. 129 (2019) 1282-1296.

R.W. Saunders, R.J.K. Gross, J. Wade, Can premium tariffs for micro-generation and
small scale renewable heat help the fuel poor, and if so, how? Case studies of innovative

finance for community energy schemes in the UK, Energy Policy. 42 (2012) 78-88.

G. Braun, S. Hazelroth, Energy infrastructure finance: Local dollars for local energy,

Electr. J. 28 (2015) 6-21.

P. Cardullo, R. Kitchin, Smart urbanism and smart citizenship: The neoliberal logic of

‘citizen-focused’smart cities in Europe, Environ. Plan. C Polit. Sp. 37 (2019) 813-830.

E. Chezel, A. Nadai, Energy made in Northern Friesland: fair enough?, Local Environ.

24 (2019) 997-1014.

A. Forman, Energy justice at the end of the wire: Enacting community energy and equity

in Wales, Energy Policy. 107 (2017) 649-657.

S. Haf, K. Parkhill, M. McDonald, G. Griffiths, Distributing power? Community energy



[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

projects’ experiences of planning, policy and incumbents in the devolved nations of

Scotland and Wales, J. Environ. Plan. Manag. 62 (2019) 921-938.

S. Hall, T.J. Foxon, Values in the Smart Grid: The co-evolving political economy of

smart distribution, Energy Policy. 74 (2014) 600—609.

V.C.A. Johnson, S. Hall, Community energy and equity: The distributional implications
of a transition to a decentralised electricity system., People, Place & Policy Online. 8

(2014).

W. Rossiter, D.J. Smith, Green innovation and the development of sustainable
communities: the case of Blueprint Regeneration’s Trent Basin development, Int. J.

Entrep. Innov. 19 (2018) 21-32.

D. Rudolph, C. Haggett, M. Aitken, Community benefits from offshore renewables: The
relationship between different understandings of impact, community, and benefit,

Environ. Plan. C Polit. Sp. 36 (2018) 92—-117.

T. Bauwens, J. Defourny, Social capital and mutual versus public benefit: The case of

renewable energy cooperatives, Ann. Public Coop. Econ. 88 (2017) 203-232.

T. Braunholtz-Speight, M. Sharmina, E. Manderson, C. McLachlan, M. Hannon, J.
Hardy, S. Mander, Business models and financial characteristics of community energy

in the UK, Nat. Energy. 5 (2020) 169-177.

S. Winter, L. Schlesewsky, The German feed-in tariff revisited-an empirical

investigation on its distributional effects, Energy Policy. 132 (2019) 344-356.

A. Owen, J. Barrett, Reducing inequality resulting from UK low-carbon policy, Clim.

Policy. 20 (2020) 1193-1208.

D. Grover, B. Daniels, Social equity issues in the distribution of feed-in tariff policy
benefits: A cross sectional analysis from England and Wales using spatial census and

policy data, Energy Policy. 106 (2017) 255-265.

C. Emelianoff, C. Wernert, Local energy, a political resource: dependencies and
insubordination of an urban “Stadtwerk™ in France (Metz, Lorraine), Local Environ. 24

(2019) 1035-1052.

G. Goddard, M. A. Farrelly, Just transition management: Balancing just outcomes with

just processes in Australian renewable energy transitions, Appl. Energy. 225 (2018)



[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

110-123.

S. Hielscher, B.K. Sovacool, Contested smart and low-carbon energy futures: media

discourses of smart meters in the United Kingdom, J. Clean. Prod. 195 (2018) 978-990.

N. Taylor Buck, A. While, Competitive urbanism and the limits to smart city innovation:

The UK Future Cities initiative, Urban Stud. 54 (2017) 501-519.

G. Thomas, C. Demski, N. Pidgeon, Energy justice discourses in citizen deliberations
on systems flexibility in the United Kingdom: Vulnerability, compensation and

empowerment, Energy Res. Soc. Sci. 66 (2020) 101494.

J. Viitanen, R. Kingston, Smart cities and green growth: outsourcing democratic and
environmental resilience to the global technology sector, Environ. Plan. A. 46 (2014)

803-819.

M. Peters, S. Fudge, A. High-Pippert, V. Carragher, S.M. Hoffman, Community solar
initiatives in the United States of America: Comparisons with—and lessons for—the UK

and other European countries, Energy Policy. 121 (2018) 355-364.

R. Hiteva, B. Sovacool, Harnessing social innovation for energy justice: A business

model perspective, Energy Policy. 107 (2017) 631-639.

M. Vancea, S. Becker, C. Kunze, Local embeddedness in community energy projects.

A social entrepreneurship perspective, Rev. Int. Sociol. 75 (2017) e077.

V. Brummer, Community energy—benefits and barriers: A comparative literature review
of Community Energy in the UK, Germany and the USA, the benefits it provides for
society and the barriers it faces, Renew. Sustain. Energy Rev. 94 (2018) 187-196.

L. Gorrofio-Albizu, K. Sperling, S. Djerup, The past, present and uncertain future of
community energy in Denmark: Critically reviewing and conceptualising citizen

ownership, Energy Res. Soc. Sci. 57 (2019) 101231.

B.P. Koirala, J.P. Chaves Avila, T. Gémez, R.A. Hakvoort, P.M. Herder, Local
alternative for energy supply: Performance assessment of integrated community energy

systems, Energies. 9 (2016) 981.

L. Mundaca, H. Busch, S. Schwer, ‘Successful’low-carbon energy transitions at the

community level? An energy justice perspective, Appl. Energy. 218 (2018) 292-303.

J. Pitt, C. Nolden, Post-Subsidy Solar PV Business Models to Tackle Fuel Poverty in



[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

Multi-Occupancy Social Housing, Energies. 13 (2020) 4852.

M. Rezaei, H. Dowlatabadi, Off-grid: community energy and the pursuit of self-
sufficiency in British Columbia’s remote and First Nations communities, Local Environ.

21 (2016) 789-807.

S. Saintier, Community Energy Companies in the UK: A Potential Model for
Sustainable Development in “Local” Energy?, Sustainability. 9 (2017) 1325.

D. Shaw-Williams, C. Susilawati, A techno-economic evaluation of Virtual Net
Metering for the Australian community housing sector, Appl. Energy. 261 (2020)
114271.

N. Simcock, Procedural justice and the implementation of community wind energy

projects: A case study from South Yorkshire, UK, Land Use Policy. 59 (2016) 467-477.

T. von Wirth, L. Gislason, R. Seidl, Distributed energy systems on a neighborhood scale:
Reviewing drivers of and barriers to social acceptance, Renew. Sustain. Energy Rev. 82

(2018) 2618-2628.

B. Walsh, Community: a powerful label? Connecting wind energy to rural Ireland,

Community Dev. J. 53 (2018) 228-245.

G. Callaghan, D. Williams, Teddy bears and tigers: How renewable energy can revitalise

local communities, Local Econ. 29 (2014) 657-674.

L. Holstenkamp, F. Kahla, What are community energy companies trying to
accomplish? An empirical investigation of investment motives in the German case,

Energy Policy. 97 (2016) 112—-122.

C. Morrison, E. Ramsey, Power to the people: Developing networks through rural

community energy schemes, J. Rural Stud. 70 (2019) 169-178.

E.D. Rasch, M. Kohne, Practices and imaginations of energy justice in transition. A case

study of the Noordoostpolder, the Netherlands, Energy Policy. 107 (2017) 607-614.

E. Allen, H. Lyons, J.C. Stephens, Women’s leadership in renewable transformation,
energy justice and energy democracy: Redistributing power, Energy Res. Soc. Sci. 57

(2019) 101233.

L. Argiielles, I. Anguelovski, E. Dinnie, Power and privilege in alternative civic

practices: Examining imaginaries of change and embedded rationalities in community



[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

economies, Geoforum. 86 (2017) 30-41.

S. Becker, C. Kunze, M. Vancea, Community energy and social entrepreneurship:
Addressing purpose, organisation and embeddedness of renewable energy projects, J.

Clean. Prod. 147 (2017) 25-36.

V. Brummer, Of expertise, social capital, and democracy: Assessing the organizational
governance and decision-making in German Renewable Energy Cooperatives, Energy

Res. Soc. Sci. 37 (2018) 111-121.

S.M. Hoffman, S. Fudge, L. Pawlisch, A. High-Pippert, M. Peters, J. Haskard, Public
values and community energy: lessons from the US and UK, Sustainability. 5 (2013)
1747-1763.

M. Lacey-Barnacle, Proximities of energy justice: contesting community energy and

austerity in England, Energy Res. Soc. Sci. 69 (2020) 101713.

K. Buchanan, N. Banks, I. Preston, R. Russo, The British public’s perception of the UK
smart metering initiative: Threats and opportunities, Energy Policy. 91 (2016) 87-97.

H. Bulkeley, G. Powells, S. Bell, Smart grids and the constitution of solar electricity
conduct, Environ. Plan. A. 48 (2016) 7-23.

A. Hope, T. Roberts, I. Walker, Consumer engagement in low-carbon home energy in
the United Kingdom: Implications for future energy system decentralization, Energy

Res. Soc. Sci. 44 (2018) 362-370.

S. Kloppenburg, R. Smale, N. Verkade, Technologies of Engagement: How Battery
Storage Technologies Shape Householder Participation in Energy Transitions, Energies.

12 (2019) 4384.

B.P. Koirala, Y. Araghi, M. Kroesen, A. Ghorbani, R.A. Hakvoort, P.M. Herder, Trust,
awareness, and independence: Insights from a socio-psychological factor analysis of

citizen knowledge and participation in community energy systems, Energy Res. Soc.

Sci. 38 (2018) 33-40.

S. Neuteleers, M. Mulder, F. Hindriks, Assessing fairness of dynamic grid tariffs,
Energy Policy. 108 (2017) 111-120.

R. Smale, S. Kloppenburg, Platforms in Power: Householder Perspectives on the Social,

Environmental and Economic Challenges of Energy Platforms, Sustainability. 12 (2020)



692.

[109] W. Throndsen, M. Ryghaug, Material participation and the smart grid: Exploring
different modes of articulation, Energy Res. Soc. Sci. 9 (2015) 157-165.

[110] F. Ecker, H. Spada, U.J.J. Hahnel, Independence without control: Autarky outperforms

autonomy benefits in the adoption of private energy storage systems, Energy Policy. 122

(2018) 214-228.

[111] N.L. Hall, T.D. Jeanneret, A. Rai, Cost-reflective electricity pricing: Consumer
preferences and perceptions, Energy Policy. 95 (2016) 62—72.

[112] S. Mil¢iuvieng, J. Kirsiene, E. Doheijo, R. Urbonas, D. Mil¢ius, The role of renewable
energy prosumers in implementing energy justice theory, Sustainability. 11 (2019) 5286.

[113] B.K. Sovacool, P. Kivimaa, S. Hielscher, K. Jenkins, Vulnerability and resistance in the

United Kingdom’s smart meter transition, Energy Policy. 109 (2017) 767-781.

[114] N. Balta-Ozkan, O. Amerighi, B. Boteler, A comparison of consumer perceptions
towards smart homes in the UK, Germany and Italy: reflections for policy and future

research, Technol. Anal. Strateg. Manag. 26 (2014) 1176-1195.

[115] S. Ramsden, Tackling fuel poverty through household advice and support: Exploring
the impacts of a charity-led project in a disadvantaged city in the United Kingdom,
Energy Res. Soc. Sci. 70 (2020) 101786.

[116] J. Torriti, T. Yunusov, It’s only a matter of time: flexibility, activities and time of use

tariffs in the United Kingdom, Energy Res. Soc. Sci. 69 (2020) 101697.

[117] X. Xu, C. Chen, Energy efficiency and energy justice for US low-income households:
An analysis of multifaceted challenges and potential, Energy Policy. 128 (2019) 763—
774.

[118] H. Ransan-Cooper, H. Lovell, P. Watson, A. Harwood, V. Hann, Frustration, confusion
and excitement: Mixed emotional responses to new household solar-battery systems in

Australia, Energy Res. Soc. Sci. 70 (2020) 101656.

[119] C. Acosta, M. Ortega, T. Bunsen, B.P. Koirala, A. Ghorbani, Facilitating energy
transition through energy commons: An application of socio-ecological systems

framework for integrated community energy systems, Sustainability. 10 (2018) 366.

[120] Z. Chmiel, S.C. Bhattacharyya, Analysis of off-grid electricity system at Isle of Eigg



(Scotland): Lessons for developing countries, Renew. Energy. 81 (2015) 578—588.

[121] A.M. Levenda, Mobilizing smart grid experiments: Policy mobilities and urban energy

governance, Environ. Plan. C Polit. Sp. 37 (2019) 634-651.

[122] C. Milchram, R. Hillerbrand, G. van de Kaa, N. Doorn, R. Kiinneke, Energy justice and
smart grid systems: evidence from the Netherlands and the United Kingdom, Appl.
Energy. 229 (2018) 1244-1259.

[123] B.K. Sovacool, M.M. Lipson, R. Chard, Temporality, vulnerability, and energy justice
in household low carbon innovations, Energy Policy. 128 (2019) 495-504.

[124] S. Zhou, D.S. Noonan, Justice implications of clean energy policies and programs in the

United States: A theoretical and empirical exploration, Sustainability. 11 (2019) 807.

[125] P. Hansen, G.M. Morrison, A. Zaman, X. Liu, Smart technology needs smarter
management: Disentangling the dynamics of digitalism in the governance of shared solar

energy in Australia, Energy Res. Soc. Sci. 60 (2020) 101322.

[126] H. March, R. Ribera-Fumaz, Smart contradictions: The politics of making Barcelona a

Self-sufficient city, Eur. Urban Reg. Stud. 23 (2016) 816-830.

[127] A. McLean, H. Bulkeley, M. Crang, Negotiating the urban smart grid: Socio-technical
experimentation in the city of Austin, Urban Stud. 53 (2016) 3246—-3263.

[128] K. Bickerstaff, E. Hinton, H. Bulkeley, Decarbonisation at home: The contingent
politics of experimental domestic energy technologies, Environ. Plan. A Econ. Sp. 48

(2016) 2006-2025.

[129] J. Naus, H.M. van der Horst, Accomplishing information and change in a smart grid
pilot: Linking domestic practices with policy interventions, Environ. Plan. C Polit. Sp.

35 (2017) 379-396.

[130] G. Trencher, A. Karvonen, Stretching “smart”: Advancing health and well-being
through the smart city agenda, Local Environ. 24 (2019) 610-627.

[131] L.F.M. van Summeren, A.J. Wieczorek, G.J.T. Bombaerts, G.P.J. Verbong, Community
energy meets smart grids: Reviewing goals, structure, and roles in Virtual Power Plants

in Ireland, Belgium and the Netherlands, Energy Res. Soc. Sci. 63 (2020) 101415.

[132] Z. Hu, When energy justice encounters authoritarian environmentalism: The case of

clean heating energy transitions in rural China, Energy Res. Soc. Sci. 70 (2020) 101771.



[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

Y. Sokona, Y. Mulugetta, H. Gujba, Widening energy access in Africa: Towards energy
transition, Energy Policy. 47 (2012) 3-10.

V.C. Broto, L. Baker, Spatial adventures in energy studies: An introduction to the special

issue, Energy Res. Soc. Sci. 36 (2018) 1-10.

G. Feola, R. Nunes, Success and failure of grassroots innovations for addressing climate
change: The case of the Transition Movement, Glob. Environ. Chang. 24 (2014) 232—
250.

G. Seyfang, N. Longhurst, What influences the diffusion of grassroots innovations for
sustainability? Investigating community currency niches, Technol. Anal. Strateg.

Manag. 28 (2016) 1-23.

G. Seyfang, S. Hielscher, T. Hargreaves, M. Martiskainen, A. Smith, A grassroots
sustainable energy niche? Reflections on community energy in the UK, Environ. Innov.

Soc. Transitions. 13 (2014) 21-44.

R.H.W. Boyer, Grassroots innovation for urban sustainability: comparing the diffusion

pathways of three ecovillage projects, Environ. Plan. A. 47 (2015) 320-337.

P.A. Strachan, R. Cowell, G. Ellis, F. Sherry-Brennan, D. Toke, Promoting community
renewable energy in a corporate energy world, Sustain. Dev. 23 (2015) 96-109.

K. Flanagan, E. Uyarra, M. Laranja, Reconceptualising the ‘policy mix’for innovation,

Res. Policy. 40 (2011) 702—713.

K. Flanagan, E. Uyarra, M. Laranja, The ‘policy mix’for innovation: rethinking

innovation policy in a multi-level, multi-actor context, Res. Policy. 40 (2011) 702—713.

M. Guerzoni, E. Raiteri, Demand-side vs. supply-side technology policies: Hidden
treatment and new empirical evidence on the policy mix, Res. Policy. 44 (2015) 726—

747.

R. Bolton, T.J. Foxon, Urban infrastructure dynamics: market regulation and the shaping

of district energy in UK cities, Environ. Plan. A. 45 (2013) 2194-2211.

M.J. Hannon, R. Bolton, UK Local Authority engagement with the Energy Service
Company (ESCo) model: Key characteristics, benefits, limitations and considerations,

Energy Policy. 78 (2015) 198-212.

M. Hodson, S. Marvin, Can cities shape socio-technical transitions and how would we



[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]

know if they were?, Res. Policy. 39 (2010) 477—-485.

M.J. Hannon, T.J. Foxon, W.F. Gale, The co-evolutionary relationship between Energy
Service Companies and the UK energy system: Implications for a low-carbon transition,

Energy Policy. 61 (2013) 1031-1045.

P. Catney, S. MacGregor, A. Dobson, S.M. Hall, S. Royston, Z. Robinson, M. Ormerod,
S. Ross, Big society, little justice? Community renewable energy and the politics of

localism, Local Environ. 19 (2014) 715-730.

S. Borras, J. Edler, The roles of the state in the governance of socio-technical systems’

transformation, Res. Policy. 49 (2020) 103971.

J. Edler, A. GOk, P. Cunningham, P. Shapira, Introduction: Making sense of innovation

policy, in: Handb. Innov. Policy Impact, Edward Elgar Publishing, 2016.

L.-P. Dana, C. Gurau, F. Hoy, V. Ramadani, T. Alexander, Success factors and
challenges of grassroots innovations: Learning from failure, Technol. Forecast. Soc.

Change. (2019).

G. Seyfang, A. Smith, Grassroots innovations for sustainable development: Towards a

new research and policy agenda, Env. Polit. 16 (2007) 584—603.

R. White, A. Stirling, Sustaining trajectories towards Sustainability: Dynamics and
diversity in UK communal growing activities, Glob. Environ. Chang. 23 (2013) 838—
846.

J. Birchall, The potential of co-operatives during the current recession; theorizing

comparative advantage, J. Entrep. Organ. Divers. 2 (2013) 1-22.

G. Cheney, I. Santa Cruz, A.M. Peredo, E. Nazareno, Worker cooperatives as an
organizational alternative: Challenges, achievements and promise in business

governance and ownership, Organization. 21 (2014) 591-603.

M. Hossain, Grassroots innovation: The state of the art and future perspectives, Technol.

Soc. 55 (2018) 63-69.

P. Somerville, G. McElwee, Situating community enterprise: A theoretical exploration,

Entrep. Reg. Dev. 23 (2011) 317-330.

G. Walker, Beyond distribution and proximity: exploring the multiple spatialities of
environmental justice, Antipode. 41 (2009) 614—636.



[158] C.R. Warren, M. McFadyen, Does community ownership affect public attitudes to wind
energy? A case study from south-west Scotland, Land Use Policy. 27 (2010) 204-213.



Acknowledgements

This research was made possible through funding from the Energy Revolution Research
Consortium (EnergyRev). EnergyREV is part of the Prospering from the Energy Revolution
programme. This is a UK Industrial Strategy Challenge Fund programme focused on proving
the value, impact, and routes to investment in Smart Local Energy Systems. The grant reference

is: EP/S031863/1

i FiTs vary by nation but taking the UK as a focus, “FiT payments are made quarterly (at least) for the [renewable]
electricity your installation has generated and exported...[and] FiT payments are made by your energy supplier
from the date you become eligible for the scheme.” The subsidy typically lasts for 20 years, is levied on
consumers’ bills and the rate of subsidy differs by technology type and scale of deployment.



	Abstract
	1. Introduction
	2. Systematic review methods and approach
	2.1 Article selection
	2.2 Analytical procedure

	3. Findings
	3.1 Characteristics of the data
	3.2 Local energy justice antecedents
	3.2.1 Socio-economic landscape
	3.2.1.1 Policy and regulation
	3.2.1.2 Market dynamics
	3.2.1.3 Banking and finance
	3.2.1.4 Social networks

	3.2.2 Organisational factors
	3.2.2.1 Business models, legal structures, and practices
	3.2.2.2 Resource availability
	3.2.2.3 Organisation aims and motives

	3.2.3 Individual-level motives and characteristics
	3.2.3.1 Financial motives
	3.2.3.2 Energy autonomy motives
	3.2.3.3 Knowledge and information
	3.2.3.4 Community identification and social motives


	3.3 The impact of smart technology on local energy (in)justices
	3.3.1 Increasing grid connectivity
	3.3.2 Disrupting power dynamics
	3.3.3 Enhancing learning capabilities
	3.3.4 Extending spatial boundaries of ‘local’


	4. Discussion, implications, and conclusion
	4.1 An integrative framework for examining the social equity impacts of SLES
	4.2 Limitations
	4.3 Future research agenda
	4.2.1 Socio-technical transitions and institutions
	4.2.2 Scale and consistency of justice implications
	4.2.3 The role of local government and public ownership
	4.2.4 Community innovations and entrepreneurship


	5. Conclusions
	References
	Acknowledgements

