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Abstract

The U.S. coal industry has been in a state of decline for the past decade, a trend ushered by flat electricity demand,
increased regulatory pressure, and market competition from cost-competitive clean energy sources. The receding eco-
nomic viability of the coal industry has been acutely felt by the communities with immediate economic ties to coal-fired
generation. With the energy transition underway, the question of how to engage communities as stakeholders in the
decision-making process and address their needs through an equitable and just transition remains unresolved. To that
end, this paper explores the economic, environmental, and social challenges presented by the energy transition at the
community level, highlighting four case studies from transitioning coal-dependent communities across the United States
to ultimately identify best practices in coal plant decommissioning processes. This paper weaves these community-
identified best practices into two support tools—a decommissioning checklist and a redevelopment decision-making
framework—that can be used to engage communities in the power plant retirement decision, the site reclamation phase,
and eventual redevelopment of the site and revitalization of the surrounding community.
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1 Introduction

The latter half of the twentieth century witnessed the coal industry expand dramatically while the last decade saw the
opposite [1]. Between 2010 and 2019, a total of roughly 102 gigawatts (GW) of coal-fired generating capacity—or more
than 546 coal-fired units—were announced for retirement, with another 17 GW of retirements planned by 2025 [2].
Technological and economic advances in alternative energy sources, such as cleaner natural gas and renewable energy,
and environmental regulatory pressure led to the decline of the U.S. coal industry, resulting in an increased number of
retired and/or decommissioned plants across the country [3]. As the means of energy production continues to change,
community engagement is critical to ensure that all stakeholders are included and community needs are met equitably
in the transition to the new energy economy [4]. Pursuing a community-focused approach in the energy transition is
vital for a number of reasons. First, the coal industry is forecasted to continue declining and this demands attentiveness
to the frontline energy communities that have historically supported the industry. Second, the United States does not
have a standard framework to guide an equitable energy transition process [5]. Currently, coal power plant retirements
are addressed on a plant-by-plant basis and this leaves the decommissioning process to the discretion of the plant owner,
making the role of the community in the decision-making process ambiguous at best [6].
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Coal-dependent communities are disproportionately poor, including those in rural areas, communities of color, and
indigenous populations [7, 8]. In this paper, energy communities are understood to be social groups with identities
rooted in their geographic proximity and economic dependency to the supply chain processes involved in coal produc-
tion and plant operation; energy communities may exist within larger communities—that is, municipalities, tribes, or
regions. The need to acknowledge community members as stakeholders in the energy transition process is critical, not
only because there is no existing framework that identifies a public participation role for affected communities, but also
because these communities have been historically denied the right to oversee how energy decisions affect them [9, 10].

This paper applies the lens of energy justice and equity in the context of a just transition to explore the economic,
environmental, and social challenges presented by the United States’ evolving energy landscape. It offers best practices
in coal plant decommissioning processes, and proposes two support tools—a decommissioning checklist and rede-
velopment decision-making framework—that can be used to navigate the dimensions of a community-driven energy
transition. Section 2 provides a background on the current status of the coal industry, the relationship coal plants have
to the communities in which they are located, and the role of communities in the coal plant decommissioning process.
Section 3 covers research methodology, including the community engagement process and conceptual framework used
to analyze the community case studies and the support tools developed from this analysis. Section 4 discusses the case
study results and applicability of the support tools to transitioning coal-dependent communities. Section 5 synthesizes
key takeaways in community-identified best practices for equitable coal plant decommissioning processes and oppor-
tunities to expand this work in the future.

2 Background

Coal power plants have provided vital services in power generation, job creation, and incentivizing local economic activ-
ity. Longstanding plants (in operation for decades) are often regarded as generational employers, with their established
presence playing a vital role in shaping community identity [11, 12]. However, fossil-fuel dependence has resulted in
increased carbon dioxide emissions, exacerbating the pace of global climate change [13]. In addition, fossil-fuel power
generation has impacted local communities through several criteria air pollutants and coal waste that are harmful to
human health and the environment [5, 14]. The challenge of maintaining local economic security, retaining the com-
munity sociocultural fabric, and mitigating environmental consequences from power generation is particularly palpable
for the communities facing the ongoing energy transition.

The energy transition is a global process happening right now, entailing the widespread transformation of the energy
sector in order to curb greenhouse gas emissions and limit adverse climate change impacts by the second half of the
century [15]. For energy companies, this process includes decarbonizing energy sources, as fossil-based systems of energy
production and consumption shift to renewable systems, as well as deploying new technologies, enhancing sector energy
efficiency, and responding to environmental, social, and political governance factors [16]. However, the energy transi-
tion is not just an effort to improve the wellbeing of the planet, but also its people. For energy communities affected by
the transition away from fossil fuel dependency, the transition process is also a question of empowerment: how can the
shaping of the energy future be made into a participatory enterprise? The UN's report on energy transition suggests that in
order to ensure a just and equitable process, the transition must be implemented in such a way that both benefits and
avoids dislocations for individuals, communities, countries, and regions [17].

Energy justice and equity in the context of the U.S. energy transition has particularly focused on the negative externali-
ties imposed on communities that host fossil-fuel-based infrastructure. Executive Order 14,008, issued in early January
2021 by the Biden administration, established two initiatives to assist energy communities through the domestic energy
transition: the Interagency Working Group on Coal and Power Plant Communities and Economic Revitalization (IWG) and
the Justice40 Initiative [18]. As one of its first steps, the IWG identified 25 of the “most-impacted” regions for coal-related
declines to prioritize for investments in the near term [19]. The IWG report also identified $38 billion in existing federal
funding that could be accessed by coal communities to address infrastructure, environmental remediation, union job
creation, and community revitalization [19].

The second initiative established by EO 14008 is the Justice40 Initiative, which directs 40% of the overall benefits
of climate investments to disadvantaged communities [18]. However, the initiative is still in its initial stage, so it is still
unclear how such investments will translate into meaningful outcomes for energy communities across the United States.
Independent of the Biden administration’s order, states have already begun addressing the clean energy transition and
the equity implications of fossil fuel production declines, including the need for workforce training and transitioning for
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affected communities and financial assistance to support transition strategies [20, 21]. However, this piecemeal approach
to energy justice and equity heightens the need to better understand what an equitable energy transition should look
like and how communities at the forefront of this transition should be included in the process.

2.1 Socioeconomic context

Most coal power plants in the United States are located in rural and isolated regions with high rates of unemployment
and poverty (Fig. 1) [22, 23]. Wilson et al. [24] offered an assessment on the socioeconomic and demographic differences
for those living within three miles of a major U.S. coal-fired power plant and the findings showed that fenceline com-
munities had a lower average income compared to the national average and were more likely to be people of color [5].
Haggerty et al. [25] also shows the social and economic vulnerabilities of rural communities and those living in remote
locations due to the transition from coal power. The development path for rural communities is often different from urban
areas, not only due to their geographic isolation, but also due to limited economic diversity, relatively lower population
and development density, and high rates of vulnerable populations [26]. Infrastructure and public services, including
tax revenue funds for schools, are especially dependent on local power plants, meaning closure of the plants will affect
a significant portion of the regional economy [7]. For example, in Boone County, West Virginia, a $2.5 million budget
deficit resulted from the loss of the statewide coal severance tax [27].

Coal-dependent communities have specific needs from the energy transition away from coal, including providing
jobs for workers affected by plant shutdowns, funding public schools and other social services, supplying clean energy
for local use, and maintaining a sense of community identity [11, 28]. Carley et al. [3] looked at the cultural and com-
munity adaptive capacity of coal communities and found that it is significantly difficult for the communities to accept
the changes of the energy transition. Coal power plants have served as generational employers offering good paying

poverty greater than 20%
retired coal power plants *
© Jan. 2011 Feb. 2021
retiring coal power plants *
(O Mar. 2021 Dec. 2024
other coal power plants *
O retiring after Dec. 2024 . WP

* circles are scaled based on the EIA's nameplate capacity
** poverty data from the American Community Survey, US Census 2019

Fig. 1 Coal power plant retirement status [5]
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Table 1 Nine largest coal-fired

. : State Coal-fired operat-
operating capacity by state,

ing capacity (MW)

July 2021
Texas 18,276
Indiana 16,936
West Virginia 13,003
Pennsylvania 11,177
Kentucky 11,099
Missouri 10,821
Illinois 10,816
Ohio 10,480
North Carolina 10,136
Table? Ning largest coal-fired State Coal-fired capac-
capacity retirements by state, ity (MW) Retired,
2000-2021 2000-2021
Ohio 13,581
Pennsylvania 9618
Illinois 8170
Alabama 7698
Texas 7483
Kentucky 6849
Florida 6106
Indiana 5688
Georgia 5669

jobs, weaving a fabric of community identity that is closely tied to coal as a culture. The study participants framed coal
as the “common bond or identity” that held the community together. These deep cultural losses along with the loss of
jobs and economic revenue must be addressed in planning for the energy transition [12, 25].

2.2 Status of coal power plants

Most coal power plants in the United States are at least 30 years old and have an average life of 40 years [29]. Since
2010, the electric power sector has retired around 30% of its coal power generating capacity as new and economically
advantaged generating facilities take over the role of producing energy [30]. According to data from the Global Energy
Monitor [31], there was a total of ~233 GW of coal-fired operating capacity in the United States as of July 2021—the
states with the largest capacity (> 10 GW) are shown in Table 1. In addition, there was a total of 627 MW of mothballed
coal-fired capacity. Between 2000 and 2021, approximately 127 GW of coal-fired power plants were retired (see Table 2
for the states with the largest capacity retirements), and an additional 17 GW are slated to be retired by 2025 (see Fig. 1).
As shown inTables 1 and 2, the regions hard-hit by the transition away from coal power in the past decades will continue
to suffer losses and will need targeted support to efficiently and equitably manage the transition process.

In relation to workforce impacts, between 1985 and 2001, coal industry employment fell by 59% even with a 28%
increase in coal production [5, 32].1n 2019, U.S. coal production hit its lowest level and the number of coal mining employ-
ees decreased significantly [32-35]. Employment in coal power plant generation facilities also fell by 7700 people in 2020
[36]. Demand for coal-fired power generation is forecasted to continue declining as decarbonization of the electricity
sector becomes more prevalent and other, more economic, technologies such as natural gas, wind, and solar take over
the role of power production (Fig. 2) [37].
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2.3 Coal power plant decommissioning process

The U.S. coal transition and power plant decommissioning process is not structured toward community engage-
ment in plant owner/operator planning and decision-making [25]. Lange et al. [38] discuss the notion of transition
management, a governance approach aimed at facilitating multi-actor participation to account for multiple societal
viewpoints and expectations. The status quo coal transition process is complex with conflicting values and interests
existing in an unstructured governance realm. U.S. coal facilities are typically authorized by state permits, and plant
retirement decisions are addressed on a plant-by-plant basis [6, 39]. This leaves the decommissioning process to the
discretion of the plant owner, not only resulting in a nonstandard process, but also often leaving facilities mothballed
rather than fully decommissioned [5]. During the retirement decision stage, plant owners usually have to decide
whether to continue operation through the end of a plant’s expected life; leave the plant idle until it is economically
feasible to reactivate production; or announce retirement and cease power production [5, 39].

Affected communities often do not have a say in the decision to retire a coal plant, although they face the eco-
nomic spillover effects of power plant closure. Once plant retirements are announced, the plant may be left idle, be
repurposed with a fuel switch, be redeveloped to serve other electric grid needs, or be redeveloped and repurposed
with alternative commercial activities [5, 40] (see examples of potential repurposing options in Table 3). The future of
the plant after retirement depends on the economics of decommissioning and the potential redevelopment options
of the retired plant [40]. The needs of the community, including workforce services and skills training for displaced
workers, and the availability of state-funded environmental clean-up programs could also influence the outcomes
of the decommissioning process. To align the different needs of stakeholders affected by power plant decommis-
sioning, coordination and multi-actor approaches are key to the transition process [41].

Table 3 Repurposed coal

. Plant name Plant owner Location End use
power plant sites
Beckjord Duke Energy New Richmond, Ohio Battery storage
Eastlake FirstEnergy Eastlake, Ohio Synchronous condenser
Widows Creek Tennessee Valley Authority Jackson County, Alabama Data center
Mount Tom FirstLight Power Holyoke, Massachusetts Solar and battery storage
Brayton Point Dynegy Somerset, Massachusetts Offshore wind and trans-

mission infrastructure

@ Springer



Research Discover Sustainability (2022) 3:12 | https://doi.org/10.1007/543621-022-00080-z

3 Methodology
3.1 Conceptual framework

Energy justice is defined as an approach that explores the distribution of costs and benefits of modern energy systems
and investigates whether energy decision-making procedures are fair and if stakeholders have access to information
and participation in the decision-making process [42, 43]. Energy justice seeks to unveil vulnerabilities in energy
transitions [44] and find a voice for the excluded [45, 46].

This paper employs energy justice as a conceptual framework with which to integrate the dimensions of recognition,
distributive, procedural, and restorative justice for equitable decision-making in the energy transition. By this, we mean
that different types of vulnerabilities and needs of community groups are recognized; energy injustices and the distribution
of those injustices are identified; stakeholders are procedurally engaged in decision-making; and past energy injustices are
mitigated in the context of transitioning from conventional modes of operation (i.e., fossil fuels) to a modernized energy
system. This requires the hazards, externalities, and benefits of the energy system and its associated services to be distrib-
uted in such a way that access to these outcomes is not disproportionately shouldered by any one community group [47].
In other words, equity in the energy system is about the sharing of environmental benefits and burdens across society.

Energy justice is a principal tenet of the just transition process, which considers where injustices emerge, who is
affected by such injustices, and which processes exist for their remediation [46]. In this paper, we consider energy
equity within the context of a“just transition” to mean that workers in the coal industry should not have to carry the
economic burden of a low-carbon transition, which would force the eventual replacement of their traditional mode
of economy (i.e., fossil fuel dependency) by low-carbon sectors [48].

We use Sovacool and Dworkin’s [42] model for energy justice as a conceptual, analytical, and decision-making tool
that can (1) help distinguish the recognition, distributive, procedural, and restorative constituents of an equitable
energy transition; (2) evaluate solutions for community-specific energy transition challenges; and (3) assist utilities,
communities, and local governments in making more informed energy choices. Energy justice is key to ensuring that
access to energy systems and services is equitable and that energy decision-making procedures are fair. Because an
equitable transition is underscored by the fair treatment and meaningful involvement of affected stakeholders, it
must involve an inclusive approach by which community members’ needs are voiced, meaningfully recognized, and
treated with fair consideration throughout the process.

3.2 Case studies

This research draws from the experiences of transitioning communities in a range of U.S. geographical settings—
from the Midwest to the South—to help identify the best practices in coal plant decommissioning processes. The
study identified case study participants through online searches of community-based organizations experienced in
local advocacy for communities affected by the energy transition. Of the five organizations initially contacted, two
of whom—Appalachian Voices (AV) and the Just Transition Fund (JTF)—ultimately provided the four cases studies
for this study [49, 50]. Between March and July 2021, AV and the JTF garnered community experience and sentiment
surrounding the local coal plant retirement decision and decommissioning process in four representative communi-
ties—Wise, Muskegon, Anderson, and Becker counties, shown in Fig. 3. These community engagements were guided
by an outline questionnaire developed by the authors.

Given these organizations’ established presence and general trust with the localities they are engaged with, AV and
JTF served as intermediaries between the affected communities and the authors of this paper. Two representatives
from each organization communicated with their respective community members and representatives to provide
an overall historical context to the coal plant, its relationship to the community, and the community background, as
well as information on the motivations for plant retirements, the community’s perspective on the plant decommis-
sioning process, and the community’s needs, wants, and vision for a post-transition society. A series of virtual meet-
ings averaging about 30-60 min were conducted with these grassroots organizations to develop the case studies,
which were then analyzed to identify the best practices for equitable community energy transitions.

The meetings focused on defining the questions needed to gauge the community’s overall experience and con-
cerns across three general buckets: economic impacts, environmental impacts, and broader sociocultural commu-
nity impacts. In particular, the study aimed to understand each community’s concerns related to economic revenue
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Fig.3 Case study locations ~ Becker County,

= _ MN Muskegon
——— County, MI

(e.g., replacing lost tax revenue and jobs), environmental ramifications (e.g., land use impacts and exposure to
remaining coal waste, such as on-site coal ash or gob piles), and societal implications (e.g., public health hazards
and cultural losses stemming from the closure of an intergenerational employer). The study also engaged the com-
munities to understand their vision for the future: What should happen to the site after decommissioning, and how
can future site alternatives support and/or mitigate community needs and concerns? The authors of this paper iterated
with the organization partners to develop questions for case study evaluation, but ultimately leveraged AV and JTF
as the “go -between” liaisons to the sample communities due to their reputation in enhancing the agency of local
communities and knowledge of local outreach channels. AV and JTF engaged with the members of the Becker, Wise,
Muskegon, and Anderson County communities to collect their responses to the aforementioned questions and their
reactions to the retirement announcement and plant decommissioning process.

Subsequent meetings with AV and JTF were used to iterate on the development of a comprehensive summary
that highlighted each of the community’s backgrounds, concerns with the decommissioning process, and ideas for
site alternatives. A high-level overview of key plant and community characteristics, such as location, facility ownership,
county population demographics and poverty levels, and baseline economic impacts of plant operation at the county
level, is provided in Table 4.

This paper builds on the output summary from each of these case studies and offers two transition support tools, a
decommissioning checklist—based on community-identified best practices for supporting an equitable transition—and
aredevelopment decision-making framework for guiding the site redevelopment process, which are explained in further
detail later in the paper.

3.3 Methodological limitations

Before providing the results of the study, it is important to discuss the nature of this paper’s community engagement
methodology, as it is one step removed from the communities that serve as the focus of the study, and ultimately obfus-
cates the ability to provide granularity in community politics. The use of community organizations as intermediaries
between the authors and the communities themselves means it was not possible to capture the nuance in community
perspectives, as residents may express drastically different sentiments over the plant closure itself and therefore have
varied visions for what a coal-free future should look like—as well as the priority actions that should be taken to get there.
How agency is distributed amongst community members in shaping the trajectory of the decommissioning process is
also a question of equity and justice, since unequal power dynamics can give certain individuals more credibility or influ-
ence in the community. While this study looks at equity and justice in the context of external stakeholder collaboration
(namely between communities, local governments, and plant owners), it does not consider community politics—Who
has the authority to make decisions in a community? What gives these individuals this authority? Who is not part of the
internal decision-making process?—and therefore fails to provide insight into intra-group dynamics that can affect the
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pace and outcome of plant decommissioning. This is a key knowledge gap that should be addressed in future research:
how to balance intra-community and extra-stakeholder politics to ensure that all affected voices are heard equitably.

4 Results and discussion
4.1 Case study results and discussion

The four case studies of the coal-dependent communities presented in this paper are mainly alike by the lack of meaning-
ful community involvement in determining the direction of the decommissioning process, but unique in regard to each
communities’ needs in the transition away from coal. These communities’ experiences in the decommissioning process
not only illuminate the above points, but also inform the best approaches for engaging communities throughout the
decision-making process, identifying their needs, and supporting post-retirement plans best suited to the local commu-
nity’s environmental and economic profile. Table 5 summarizes the specific motivations behind each case study’s plant
closure, as well as the community’s reaction to the retirement decision and concerns for the future.

An equitable transition includes the fair treatment and meaningful involvement of affected stakeholders [43]. For
the energy transition to also be a just transition, it must address who gets what, how processes drive the distributive
principles behind “who gets what,” as well as who gets brought to the decision-making table and how participatory
governance structures influence who gets heard [11]. That is to say, a just transition broadly consists of two core dimen-
sions: distributive justice and procedural justice [51]. In Wise County, the lack of transparency in the decommissioning
process pushed activists from the local area to fight for new legislation to prevent their experiences from being shared
by other Virginia communities also facing power plant closures. The bill (VA Clean Economy Act 2020 [52]), successfully
enacted into law in 2021, affords these communities the very principles of transparency that Wise County residents did
not receive to be disclosed to the affected communities, including detailed retirement dates for the plants anticipating
closure, utility-provided retirement studies, and a public notice and hearing requirement for plant closure.

In the Muskegon and Becker County case studies, there was yet again an imbalance in stakeholder representation. The
lack of engagement in the retirement decision, and the lack of opportunity for negotiations, effectively stifled the com-
munities’ ability to bargain for the outcomes they wanted. It also sent a powerful message—that community voices do
not hold as much weight as the stakeholders who have financial and political leverage, or in this case, the plant owners.

In all of the case study communities, we found reports of economic, environmental, health, and sociocultural concerns
linked to the coal plant retirements and the toxic waste legacies left behind from years of operation. However, these con-
cerns were unique to each community and therefore require solutions tailored to their distinct nature. For example, the
clean-up of gob waste was identified as a major concern for the Wise County community, whereas coal ash storage and
associated groundwater leakage were unique environmental challenges imposed on the Anderson County community.

In addition to economic concerns (that is, job losses, tax revenue losses, and the costs of environmental remediation),
communities also dealt with the unquantifiable losses of cultural nostalgia and a sense of community pride. For exam-
ple, residents in Wise County and Muskegon County considered the large power plant smokestack as a city monument.
Although it is difficult to measure how a plant closure may disrupt the social fabric of a community [3]. It is nevertheless
an important community concern that must be accounted for during the decommissioning process. Although the oppor-
tunity for a transparent negotiation process was not particularly evident in any of these case studies, early and continued
community engagement throughout the decision-making process can help address these concerns. Understanding
community perspectives early in the process also affords more thoughtful consideration of the post-decommissioning
projects needed to replace jobs, revenue, and economic activity, as well as manage long-term environmental and health
impacts. For each community affected by plant closures, the pace, direction, and desired outcomes of the decommis-
sioning process will look different, and should look different, because they reflect individual community needs.

4.2 Decommissioning checklist and redevelopment decision-making framework
4.2.1 Decommissioning checklist
A central theme throughout the case studies that we explored is the complexity behind reaching mutual consensus.

Community members, plant owners, and local town officials may have drastically different visions of what the future
should look like. The stakeholders involved in the decision-making process may also have varying motivations behind

@ Springer



| https://doi.org/10.1007/543621-022-00080-z

(2022) 3:12

Discover Sustainability

Research

24N3NJ 33 J04 UOISIA
pue spaau s,AHuUNWWOD YHm paubife anl
-euJa)|e S)IS B JO UOIID3[SS PUE UOIIRIYUSP|

24NN} 8Y3 10J UOISIA
pue spaau s,AHunwwod yum paubije sl
-euJd}|e d)IS B JO UOIIDD|9S pue uonesynuap|

obeyjea| J1a3empunolb pue yse
Al yum sabusjjeyd pajeldosse pue (s Uo
paJ03s) Yse |eod Jo uolieipawas pue dn-ues|d

9}S Uo

Bulurewsas a1sem qob jo dn-uea|) ‘aseq xe}

1DUISIP [00YDS SY} PUE ‘SPOOYI[SA]| ‘'S9SSDU
-Isnq buipnpul ‘Awou0d3 |ed0| 03 spedw|

S911D UIm] 3y} jo Janenb

e paiamod 31 3duls panes 3q 1ybiw 0dJsys

1ybnoys pue a1ey s,jueld sy buipiebas
|elusp ur sem AJunwiwiod ay3 ‘Ajjeniu|

jued

9y3 aAes 03 by jou pip Aunwiwod sy}

1u11d100} |PJUSWUOIIAUD pue ‘Dduew.0)1ad
Buruipap ‘sbe pjo s,Aj10e) oY1 buuspisuod

Anjeyayy

BulIdINYS 10} SUOSEII £3Y Se S1030.) Y)jeay

uewiny pue [eIUSWUOIIAUD pue abueyd

9)ewi|d Pad siay1o Jamod peojaseq

J1WOU0I3 pue AYISIDAIP [N} [BII1HID SOPIA

-0id jue|d ay3 panbie swos {UoISIIBP JUBW
-911394 Y3 0} SUOIIDLAI PAXIW DI9M D9y

JUSWIIUSS ,0S NOA p|O} oM, e

YUM 19W 310J213Y} SeM 2INSO[d padunouue

9y 'SUOSEaJ DIWLOUODD PUE [eJUSWUOIIAUD

y10q Joj ueld ay3 1sutebe pools oym ‘sisi

-AlRDe AYUNWwod pue sdnoib |eyuswuos

-1Au Aq Z10Z Ul AN[1DB) 93 JO UOIIdNIISUOD
93 03 uorysoddo |ed0o| Juedyiubis sem 213y L

(0£02-9107) s|eob uoneziuoq
-1829P dY| UMO S, |90 Sk ||[om se \OmON \E

NW ‘A3uno) Jaxdag

9508 JO [eOB UOIIINP3I-UOGIeD SLIoSDUUIN  ‘(Jue]d 02J3YS) Uoels buielisuan auinglays

$921n0s ABJ2ud a|gemaual pue seb |einjeu
9A1}139dW02-}50D pue ‘9|nJ plepuels sJIX0|
a1y pue K1n2iapy s,Aouaby uoid9104d e}
-USWUOJIAUT 343} yim A|dwod 03 syun ay)
Buipesbdn o 350D 393y buyesauab-3143239|9
S11 SS0JDde suolssiwa seb asnoyuaalb bui
-sea1dap Jo [eob s,AM[13N 3y} :03 SNP SAIIdeI)
-jeun £||e31Wou0d3 3q 0} PIjeIISUOWIP
sjued bunsixs buipesbdn uj syUBWIISSAU|

Auoyiny As||ep 99ssauua] 10y 5150 |eyided
paploAe ul uolj|iq £°1$ 0} buinunowe ‘sbui
-ARS JUasa.d 19U Ul Uol||IW 0ZES PareWIISD

Ue Ul 3JNSa1 PINOM (AY Ul 1UN JS)SIS SH pue)

11UN SIY} JO JUSWIRINAI Jey) pamoys siskjeue

Aioyiny A3jjep 99ssauus] ‘9duewoyiad
Huixey A||eruswuoiirus pue buiulpap
Hujurejulew jo 3502 d1Wou0d3 buisty

%C € =SE0T Aq 10308} Aydeded

paadx3 "0z0z aunr-Aepy uondnpoid
Jamod ou ‘g0z ul Aydeded 9,zz paiedipul
Bully (dY1) ue|d 924n0say paieibaU| 'S|PAD)
K1peded-mo| A1an e suni jueld 's+0z Aq
DIHDA 9Y3 JO JUSWIIIRI 3Y} SaIINba

pue G07 AQ S1awo3snd |ie1as 03 ABisus
uea|d %001 [[9S 03 uojuiwoq salinbal

(951 gH) 00T 1Y Awouod3 uea|d YA

IW “A&3unoD uobaysn|p que|d Jamod qqod

N1 ‘AJuno) uosiapuy ‘jue|d [1SS0O4 uny ||ng

VA ‘f3unod asim

“(D3HDA) 433ua) ABIsu3 PLGAH AuD erulbiip

SUJ92U0d AHUNWWOD

asuodsal Ayunwwod

JUSWIJI134 10} SUOIIRAIION

uoI3eD0| pUE dWeu Jue|d

SUJsduod pue sasuodsal \Q_CJEEOU pue sjuswaliilal HCN_Q 10} SUOIJeAIIOIN G 3]qel

pringer

Qs



Discover Sustainability (2022) 3:12 | https://doi.org/10.1007/543621-022-00080-z Research

the decommissioning and subsequent redevelopment processes. For example, plant owners consider the different busi-
ness models and financial structures available to them for covering expensive closures [53], while also weighing into
account the need to replace lost capacity and meet regulatory requirements. In contrast, communities and local govern-
ments’ proposed redevelopment pathways for the former plant site may be based on the need to replace lost revenue
or mitigate environmental burdens.

The decommissioning checklist offered in this paper is a tool for stakeholders involved in power plant decommis-
sioning to assess whether the process is equitable. For example, a plant owner can follow the checklist to confirm it
has equitably engaged affected communities before, during, and after the plant retirement decision and throughout
the decommissioning process. This checklist was developed according to the commonalities between community-
identified best practices for the plant decommissioning process in the case studies. Between the Wise, Muskegon,
Anderson, and Becker communities, local residents identified the following thematic areas as critical to an equitable
transition: early and continued engagement throughout the transition process; early planning of post-decommis-
sioning activities; recognition and mitigation of economic, environmental, and social impacts on the community due
to plant closure; identification of financial assistance resources; information transparency; and acknowledgment of
communities as stakeholders who have a right to determine their futures [5].

These key areas were reconfigured into the following broader categories for the checklist—community engage-
ment, community-driven decommissioning planning, community-driven redevelopment process, and community
assistance (Table 6). Under each category are associated questions that direct the stakeholder (in this case, the plant
owner) to identify whether or not they are meeting certain criteria representative of a community-driven transition
process. For example, under the category of “Decommissioning Planning,” an affirmative answer to the question Was
an economic remediation plan developed to address and alleviate economic impacts from plant closure (e.g., lost jobs,
revenues, etc.)? would mean that the plant owner has considered the importance of early planning to offset economic
burdens on the community. The checklist then offers additional sub-questions to prompt more granular informa-
tion from the plant owner. For example, if the plant owner developed an economic remediation plan, they are then
prompted to answer the following question: Does the plan consider workforce transition? If the owner identifies they
have not sufficiently met the criteria, they now have context with which to revise their work and reconsider their
efforts in equitably engaging the community. As such, the checklist provides guidance for areas in which a plant
owner can improve.

The decommissioning checklist (Table 7) can help plants owners ensure they are guiding a just transition away
from coal power while also building greater understanding of community needs and wants—and how these needs
and wants can be packaged into a redevelopment option that marries all the stakeholders’ visions, including the
plant owner. The premise behind the decommissioning checklist is that a plant owner can go through each of the
categories—community engagement, community-driven decommissioning planning, community-driven redevelop-
ment process, and community assistance—to make sure they are reaching the recognition, procedural, distributive,
and restorative justice components of equitable decision-making.

By using the checklist, a plant owner not only learns about where they are falling short of engaging affected communi-
ties, but also about the community’s sentiments regarding the future of the site. Knowing the latter, the redevelopment
decision-making framework can then be employed by the plant owner to generate site redevelopment options that
iterate between utility interests, such as cost-effective business models and financial structures, as well as the commu-
nity’s interests in mitigating economic, environmental, and social burdens. By guiding an equitable decommissioning
process, a utility can then be prepared to participate in a community-driven redevelopment process, one that underpins
the needs of the stakeholders but also recognizes the weight that community members themselves have as critical
decision-makers in the energy future.

4.2.2 Redevelopment decision-making framework

In a just transition, the decommissioning considerations that are unique to the plant owner must also contend} with com-
munity and local government needs, as well as regulatory requirements, to weave a multi-stakeholder conversation about
potential redevelopment pathways. Plant owners, utilities, communities, and local governments are the foundational
stakeholders that hold weight in the determination of the future plant site. As such, the framework outlines an iterative
process in which the stakeholders’“must-have” requirements for the future use of the site are identified as baseline inputs
for the development of future site alternatives.

@ Springer
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REDEVELOPMENT DECISION-MAKING FRAMEWORK
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Fig. 4 Redevelopment decision-making framework

The redevelopment decision-making framework (Fig. 4) highlights this iterative process that encompasses the redevelop-
ment stage, a process that must continually integrate the desired outcomes of stakeholders into site options that mutually
serve their varied visions. The framework is intended to evaluate redevelopment pathway strategies against a business-as-
usual scenario of continued coal plant operation to highlight the associated economic, environmental, and social benefits
and burdens of the potential projects (compared to the business-as-usual scenario) to ultimately determine which redevel-
opment pathway best supports the community profile and the needs of stakeholders. Once a baseline has been developed
for the stakeholders’ desired outcomes for the future of the site, redevelopment pathways can be proposed. If the proposed
pathways fall short of meeting stakeholders'“must-haves” for the future, the scoping process can be redone to reflect on
new ways to marry the needs of each stakeholder. More robust site solutions can then be generated and further evaluated.
The activities required at each stage of the decision-making framework are described in detail below.

Stage 1: Key stakeholders iterate between their needs and the needs of other affected stakeholders to craft an under-
standing of the “must-have” criteria for potential redevelopment pathways. In a just transition, the decommissioning
considerations that are unique to the plant owner must also contend with community and local government needs, as
well as regulatory requirements, to weave a multi-stakeholder conversation about potential redevelopment pathways.
During the scoping of the redevelopment phase, a utility will need to iterate between the community and local govern-
ment to capture the needs and wants of all affected stakeholders in the design of the future site. Community concerns
could potentially encompass the need to replace lost revenue and/or mitigate environmental burdens, whereas local
officials might envision community revitalization as a critically-desired outcome of the redevelopment process. For a
just energy transition, the plant owner needs to understand stakeholders“must-haves” for redevelopment, or baseline
requirements the future site should meet, in order to develop future site ideas that meaningfully incorporate these
assorted stakeholder needs.

Stage 2: The plant owner proposes redevelopment options that align with the pre-determined criteria (i.e., stakeholder
“must-haves”). Once a baseline has been developed for the stakeholders’ desired outcomes for the future of the site,
redevelopment pathways can be proposed. Redevelopment options will vary depending on the “must-haves” of the
plant owner, community, and local government, but can include the following [6, 39]:

e Fuel switch and/or new generation: redevelopment into alternative forms of energy generation.
e Transmission and distribution network support: repurposing to handle load pockets or remote transmission.
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e Industrial activity: redevelopment of site to utilize locational benefits—such as access to railroads, waterways, ports,
highways, utility grids, and existing industrial workforce—to support industrial activity.

e Commercial activity: redevelopment to support commercial use.

e Recreational repurpose: redevelopment of site to utilize locational benefits—such as proximity to water and geo-
graphical land features—to support recreational use and tourism.

Stage 3: Evaluate proposed potential pathways against a business-as-usual scenario to understand the economic,
environmental, and social benefits and costs of the future alternatives, and use the evaluation results to reach a consensus
with stakeholders on the most viable, or best-fit, future use of the site. Figure 4 shows example metrics for how such an
analysis could be conducted—the outputs from these metrics could then be compared to the business-as-usual scenario
for stakeholders to discuss the pros and cons of each potential option and iterate on the best course of action. Based on
the results of the metric analysis, stakeholders can either reach a consensus on the best-fit site alternative or re-iterate
the scoping process (to redefine stakeholder needs) and generate new solutions for evaluation.

Stage 4: Optional re-iteration of the scoping process in order to generate new site ideas should the proposed pathways
fall short of reaching stakeholder must-haves.

As shown in Fig. 4, the redevelopment decision-making framework presented in this paper is in the conceptual stage,
and future work is necessary to identify the metrics and analysis tools that could be used to gauge the economic, envi-
ronmental, and social pros and cons of each redevelopment strategy.

4.3 Future work

Potential avenues for expanding this research are plentiful, but two particularly useful next steps for this study are to (1)
refine and validate the decommissioning checklist against different communities undergoing the energy transition, and
(2) develop the metrics and analytical methodology needed to understand the benefits and costs of potential redevelop-
ment pathways (compared to a baseline or business-as-usual situation). The benefit of validating the decommissioning
checklist is determining whether the categories and corresponding questions comprehensively cover the recognition,
procedural, distributive, and restorative justice components in an equitable decommissioning process. By having more
communities and plants owners review the checklist, the best practices can be refined to capture additional nuances,
and a more detailed questionnaire can be developed.

Additional work could also be performed to translate the redevelopment decision-making framework into a usable
tool. The framework currently proposes a number of example metrics that could be used to analyze the economic, envi-
ronmental, and social footprint of different redevelopment options, but they are not comprehensive of all the benefits
and burdens imposed by these different options. For example, one way the economic analysis could be expanded is
by examining local economic value added by induced or indirect industries affected by the site’s future use—such as
retail and hospitality (which can boom during the construction phase of a project, when an influx of temporary workers
spend on local restaurants and hotels, for example), legal services, real estate, and transportation—and compare this
to a baseline scenario. However, the development of such an analytical tool would not only require determining which
metrics to use, but also whether these metrics could be used agnostically or be universally applicable to all communities.

5 Conclusion

Now more than ever, coal-dependent communities across the nation are being faced with the economic, environmental,
and social challenges of the energy transition. These frontline energy communities are not only affected by the economic
challenges of plant closure (e.g., employment, tax revenue generation) and environmental health burdens of long-term
plant operation (e.g., pollution, associated health effects), but have also been historically disenfranchised from the envi-
ronmental decision-making process. Such burdens are especially compounded in these communities, as they tend to
be disproportionately poor and minority, lacking resources and representation.

The case studies explored in this paper offer valuable insights into community-identified best practices for the coal
plant decommissioning process and lessons on how to lead a more equitable and inclusive process. These case studies
were used to inform the development of two transition support tools (i.e., a decommissioning checklist and a redevelop-
ment decision-making framework) that can be used to uplift communities in the power plant retirement decision, the site
reclamation phase, and eventual redevelopment of the site and revitalization of the surrounding community. However,
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further research is necessary to validate the decommissioning checklist’s comprehensiveness and develop the metrics
and analytical methodology for the redevelopment decision-making framework.

As the energy landscape in the United States continues to evolve, a community-driven transition approach is needed,
especially given the historical neglect energy communities have faced and the long-term forecasted decline of the coal
industry. Community engagement and participation is critical to the transition away from coal power because there is no
one-size-fits-all solution—the decommissioning process must be unique and specific to the needs of each community.
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