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ABSTRACT

The United States is undergoingignificantenergy systemansition characterized by
widespread retirement of cefiled electricity generation facilitie$n the next ten years, nearly
30 percent of the nationds coal power pl ant
portion of these closures, with énty-five generating units of codired electricity retiring
across six Western statéetirementpose immediate social, economic, and environmental
challenges for the localities and regions that host power plants and associated mines. Affected
communites need to both plan for loss of employment and tax revenue and ensure thorough
decommissioning and remediation of a major industrial factityccessfully addressing the
social, economic, and environmental legacies at coal facilities presents opestionit
enhancing equity and justice in rural energy communities. However, determining the appropriate
policy and planning response to address challenges affecting fosslefustdent communities
drives significant debate over the implications of acedileg decarbonization in rural places
Interdependent social, political, economic, historical, and environmental processes influence
community experiences of coal decline in the US West. This dissertation explores how such
factors enable or constrain thesilience of coatlependent communities to economic decline,
where resilience refers to the capacity of a social system to mobilize its resources and respond to
shock. This research is thus informed by and contributes to the multidisciplinary literature on
resource geography, community resilience, and energy transitions. It makes the following
contributions: (1) it investigates how federal and state policies influence community resilience
pathways and decisiemaking at the local level; (2) it identifieséharacterizes processes that
constrain resilience or enable rural communities to overcome challenges and foster new
trajectories; and (3) it identifies specific policies and strategies to support communities
navigating energy transition and socioeconoumcertainty. To make these contributions, this
dissertation engages a mixgtkthods approach, combining policy analysis and qualitative data
collection to examine the coal transition in the US West at the regional and local scale.
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CHAPTER ONE

INTRODUCTION

The United States is undergoing a major energy system transition. In the next ten years,
nearly 30 percent or 59 gigawatts (GWS. of the
EIA, 2021) TheUS West hosts a significant portion of these closures, with twiamty
generating units and 9.7 GW of cdakd electricity retiring across six Western staldsS. EIA,
2022) Driven by a combination of market and policy factors, closures pose immediate social,
economic, and environmeniallenges for the localities and regions that host power plants and
associated mines. Affected communities need to both plan for loss of employment and tax
revenueand ensure thorough decommissioning and remediation of a major industrial facility
(Raimi, 2017) Successfully addressing the social, economic, and envirdahlegacies at coal
facilities presents opportunities for enhancing equity and justice in rural energy communities
(Carley and Konisky, 2020However, determining the appropriate policy and planning response
to address dilenges affecting fossil fuglependent communities el@ntemporary climate
policy and drives significant debate over the social and economic implications of accelerating

decarbonization in rural placéSavenport et al., 2021; NASEM, 2021)

Academicresearch has generally considered the socioeconomic impacts of
decarbonizatio through technocratic or justicgiented lensefBazilian et al., 2021)Such
Analyses teng to focus on employment as a proxy for broader social, economic, and political
factors at the expense of understanding the spatial dimensions of energy transitions and the

disruptive effects to individuals and communiti@2ai et al., 2020)Justiceoriented approaches,



2
conversely, draw attention to the injustices in legacy energy systemsegpoténtial for
decarbonization policies to reproduce and exacerbate social and economic inéQaitessand
Konisky, 2020; Sovacool and Dworkin, 2015cholas advocating for more just energy
transitions call for empirical research that considers the broader socioeconomic dimensions of
transition to ensure that policy and program solutions are grounded in experiences and needs of
communities that will be mostfacted(Bazilian et al., 2021; Carley and Konisky, 2020his
dissertation responds to these calls to investigate how policy factors interact with local context to

influence community resilience in transitioning colapendent communities in the US West.

Interdependent social, political, econontiistorical,and environmentgirocesses
influence community experiences of coal decline in the US Whg&.dissertatioexplores how
suchfactors enable or constrain the riesice of coaldependent communities to economic
decline, where resilience refers to the capacity of a social system to mobilize its resources and
respond to shociBerkes and Ross, 2013)his research is thus informed by and contributes to
the multidiscipinary literature on resource geography, community resilience, and energy
transitionslt makes the following contributions: (1if investigats how federal and state policies
influence community resilience pathways and decisiaking at the local level2] it identifies
and characterizprocesses that constrain resilience or enable rural communities to overcome
challenges and foster new trajectories; andt (@entifies specific policies and strategits
support communities navigag energytransiticn and socioeconomic uncertainty. To make these
contributions, this dissertation engages a mixexddhods approach, combining policy analysis
and qualitative data collection to examine the coal transition in the US West at the regional and

local scale.
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Coal Transition Dynamics in the US West

The resource development history of the We
infrastructure strongly influences complex social and economic relationships and processes
associated with coal phaseout. In the early 198@ral energy policy encouragdevelopment
of the West's coal resources, and regional infrastructure planning drove massive buildup of coal
fired electricity infrastructuréUS Bureau of Reclamation, 197The result was a regional
system Figure 1) where large mirmouth facilities located in remote, interior regions export
electricity long distances over higloltage transmission lines to meet the needs of urban centers
in other state§Ramage and Everette, 2012) Thi s system established th
regions as resource peripheries, economically dependent on and vulnerable to changes in demand
from urban ores(Wallerstein, 2004; White, 1991further,alegacyof deregulation of
electricity marketshe 1990ss that coaffired power plant closuresow occur amongst a
complex set of ownership interests and political jurisdict{@oeskow, 2000) For example, a
single generating unit may have multiple owneggresenting various public and private
entitied, located in different states, with varying incentives that influence degisaking about

endof-life processe¢Haggerty et al., 2018)

! The types of owners include investmwned utility companies, independent power producers,
cooperatives, and a variety of public owners such as states and municiffdatigerty et al.,
2017)
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Figurel. Coal Electricity Infrastructure and Major Cities in the US West (Haggerty et al., 2018)

L

(

)

{ Coal-fired Power Plants
) 727 1y, 2 A Planned Retirement
San 7

Francisco =, Dl WYk ] /\ Retired
\ by
{ ( | . Operating
J Transmission
| ~ Lines (250 kV+)
LosAnge,es 777, Coalfields
San:l::go\{\ﬁ ~
HEADWATERS
0 125 250 500 Miles N aures

| L1 1 | - 1 J

Coalfired power plant closures are also playing out acaabgerse economigeography
in which local opportunities to replace employment and revenue vary widely based on access to
markets strength of the local service and knowledge sector ecoramythe presence of
amenities. Haggerty et al .ology2 i whch comfepdreée ed t he
metropolitan, connected, or remote as measured by mean driving time to ditpadistinguish
among various local contexts for coal retireméRtasker et al., 2009For example, compared
to their metropolitan and connected counterparts, remote counties have lower wages on average,

fewer jobs in highwage services, and greatecome volatility(Haggerty et al., 2018Jurther,
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economic restructuring and state fiscal policies have intensified dependence on coal revenue and

vulnerability to economic shock in remote, isolated commun(tieggerty, 2020)

A notable feature of the coal transition landscape in the US jéspolicy framework,
or more specifically, lack theredfhere is no single, overarching national policy framework
guiding the coal transition, leaving a legislative void filled to vagyextents by individual
statesThe absencef national transition polichas important implications for frontline
communities and scholars invested in community resilience dynamics of energy transitions
(Graff et al., 2018)When the responsibility for planning for the impacts of closuretialiscal
and state actors, communleaders confront a procedural and legal milieu in whissigning
responsibility to mitigate closure impacts atescured by a disjointed ownership regime and
thusdetermined on a cad®y-case basiHaggerty et al., 2018Without a national or regional
approach guiding community transitions, local capacity and existing resources may be the
ultimate determinant of success in mitigating the impacts of economic shocks. The
uncoordinated policyrad planning environment raises questions about the ability of coal
dependent communities to successfully transition, especially those in locations made vulnerable

by demographic and geographic factors.

This brief overview highlights three key featuresoh e We st 6 s coal transi
this dissertationbés theoretical approach. Fir
involves processes of deindustrialization and economic restructuring experienced at multiple
scales within the regiofreaster and Cates, 2019; Gallagher and Glasmeier,.202Xt) the
lack of a coherent national policy approaaH likely result in uneven community transition

outcomegHaggerty et al., 2018And, lastly, at the local leveéconomic transition icoal
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dependent communities must grapple withten r u | i nesswcalépenadnce and
structural realities of distance and capauityich arefundamentatimensions of the rural

experiencgMarkey et al., 2012; Markey and Halseth, 2017; Raimi et al., 2022)

ConceptualApproach

This dissertation engages theories from resource and economic geography, community
resilience, and transition tbey in its conceptual framework to examine coal community

transitions in the US West.

Resource and Economic Geography

This dissertation draws on human geography subfields of resource geography and
economic geography to understand the set of sociake@rrbmic relationships associated with
coal extraction and electricity production that have important implications for economic and

community development in resource peripheries.

Resource Geographyhe field of resource geography examines social and emagatal

implications of natural resource development across global, national, and local scales. A key
feature of the resource geography approach is attention to the character, production, and
distribution of natural resources; this lens facilitates claaenations of the complex

relationships between politics, economics, and environments (Rossiter and Rossiter, 2010). As a
result, resource geography studies provide insight to how interactions between national and
global politicateconomic systems affersource development and produce uneven development

within and between societies.
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This dissertation focuses on how the coal transition occurs in resource peripheries, which
are remote and rural landscapes where resource extraction plays an outsizeshabénig local
economies, societies, and environments. Resource peripheries are found across the global
economy and were developed to exploit and export resources for consumption in major markets
(Hayter and Barnes, 1990; Wallerstein, 2004). Exdegen&nt resource regions are often
highly vulnerable to market fluctuations because resource development moves in and out of
production as demand and price rise and fall (Hayter and Patchel, 2015). The vulnerability of
these regions to changes in market demameinforced by institutional and political forces that
may impose longeterm booms and busts. Resource peripheries are frequently characterized by
volatile regional economies driven by resource cycle dynamics of resource exhaustion,
technological charey and competition (Freudenburg, 1992; Gilmore, 1976). While resource
peripheries seek competitive advantages through-krgle and lowcost production, the
likelihood of leveraging resource development for economic gains is low. Remoteness from
markets specialized infrastructures, and deepted exporbased employment cultures limit
economic diversification (Freudenburg, 1992; Hayter and Patchel, 2015). As a result,
communities in resource regions struggle to become economically stable despitengravidi

basis for highly diversified urban economies (Markey et al., 2012; Walker, 2001).

EconomicGeographyThis work also draws on theories from economic geography

focused on understanding economic development and change in resource communities and
regions Staples theory and evolutionary economic geography (EEG) are two of the dominant
approaches to theorizing transformation and rural restructuring in resource regions (Halseth,

2017) . l nnisdé6 (1929) framewor k fationshipbhetavpeh e s

t

h



8
geography, institutions, and technological development in understanding the causes of uneven
devel opment over space and time (Hayter and B
transformation of economic landscapes explicithograzes and accounts for the roles of history
and pathdependent dynamics and outcomes (Boschma and Martin, 2010). Argent (2017) used
|l nni s6 staples theory and EEG to examine how
changes shape economic shifteotrme in the Northern Tablelands region of New South Wales,
Australia. As Argentés study demonstrates, EE
to explore a particular region's structural features, strengths, and weaknesses and to investigate
the causal and contingent factors and processes that drive change over time. EEG scholars have
also introduced the concept of path dependence, or how cumulative areirgettting
processes eventually lock regions into a particular developmental trgjé8tschma and
Martin, 2010). Once lockn occurs, a sizeable external shock is required to destabilize or unlock
the system and set it on a new pathway.

Both approaches froraconomic and resource geogra@mphasize the distinctive,
interdependentandevolutionary dynamicthatshape resource communitiesd underscore the
importance oboth historical and geographic perspectives (Hayter, 2017). A historical lens is
critical because development is an evolutionary process; decisions, impacts, andgsaistents
create legacies and trajectories that shape and influence possible future pathways. Equally
important is attention to geographic context, as the constellations of economic opportunity,
resource endowments, policies that frame development pesciegsract with placspecific
cultures and histories (Markey and Halseth, 2017). While the US coal transition is a technical

transition in which one energy technology is being replaced for another; resource and economic
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geography perspectives enableslygsia of the predominant experience of transition in these

geographies as deindustrialization and economic restructuring.

CommunityResilience

As governments grapple with significant environmental challenges and economic
downturns, the notion of communitgsilience has become increasingly relevant for scholars
invested in the social and political determinants and outcomes of resource governance (Kulig and
Botey 2016). Community resilience describes the ability of a community to mobilize its
resources ancespond to challenges in an environment characterized by change, uncertainty, and
unpredictability (Magis 2010According toBerkes and Ross (2013), community resilience is a
function of a communityds strengendyandseisset s,
organization. Critical features of resilient communities include social capital based on trust and
relationships between individuals and organizations within and beyond the community (Besser et
al., 2008; Harrison et al., 2016; Reimer, 2002¢|lusive and collective governance systems
(Kulig et al., 2013; Norris et al., 2008); willingness to learn-sgdfanize, and probleisolve
(Berkes, 2009; Wilson, 2012); and strong institutions and social infrastructure (Flora et al., 1997;
Morrison,2@ 4) . These capacities contribute to a co
mobilize resources toward a specific goal (Berkes and Ross, 2013).

After the 2008 financial crisis, the concept of resilience gained traction among
geographers to study paths of social and economic change in the context of rural communities
and regions affected by processes of economic restructuring and neoliberalism. For example,
Hudson (2010) connects resilience concepts to regional development to understand a eegion as

system with components and feedback that could include both resource use and pollution. Scott
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(2013) also examined resilience in economic uncertainty and considered its application in rural
studies. Scott focuses on the debate between equilibrium aludi@vary resilience. In his
assessment , equilibrium resilience or Abounce
for rural stwudies, as calling for a Areturn t
created the crises. Instea@, &rgues for using evolutionary resilience and other evolutionary
concepts, such as path dependency, for thinking about community resilience as both a set of
capacities and processes that change over time.

Community resilience has both strengths and wesd®s as a conceptual guide for
studying rural change. Despite being critiqued for its conceptual "fuzziness," community
resilience can be a bridging concept that brings together different disciplines in thinking about
factors affecting social, environmahtand economic change in rural geographies (Davidson,
2010). As Hudson (2010) argued, using resilience as a heuristic enables thinking about
communities and regions as connected systems. The notion of resilience is particularly salient in
contexts charderized by devolved governance, in which the ability to respond to change or
shock will depend on the capacity and resources in that place. The concept also provides an
alternative policy narrative that focuses on strengthening the resources and capatities
support resilience to economic shock (Scott, 2013).

However, there are a few points of caution to applying community resilience in the
context of rural change. The first is concerned with the application of the concept in a neoliberal
political-ecoromic context. Hudson (2010) argued that the neoliberal political economy has
increased vulnerability and eroded the resilience of rural regions. This is characterized by the

emphasis on competition and the withdrawal of public services. Both Hudson &l 8 ott
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(2013) shared concerns that the concept of resilience could be easiedoas another factor
that puts communities and regions in competition for scarce resources. Second, Scott (2013)
warns community resilience could be used in rhetoric ptog individualism, austerity
measures, and a sitk-swim mentality. Therefore, resilience scholars call for empirical research
beyond identifying community resilience components (Vaneeckhaute et al., 2017). This
dissertation addresses need to examiveh@a communi tyés resilience pe:
and how structur al and cultural circumstances
capacity to respond to disruption of coal decline (MataC#acante and Trejos, 2013;

Vaneeckhaute et al., 2017).

TransitionTheory

The field of transition studies builds on EEG concepts to examine the patterns and
mechanisms driving larggcale, longterm, and notlinear social change and has been used
across a diverse set of contexts, including global sustainabtagpment (Loorbach, 2007),
sociotechnical transitions of energy systems (Geels, 2006; Geels and Schot, 2007), and socio
environmental transitions in land use and agriculture (Wilson, 2012). This dissertation uses
transition t heor workdhatateemgisttohuaderstand and umrdavelf r a me
socioeconomic, political, cultural, and environmental complexities of societal transitions from
one state of organizations to anothero (Wil so
complexities of communityransitions and seeks to untangle layering factors and processes
shaping future trajectories. | apply core concepts from transition theory such as community
pathways, path dependency, rupture, and transitional and policy corridors, to examine the factors

and overlapping processes of change shaping coal community transitions.
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Community pathways represent a sum of cumulative actions at individual and
stakeholder group levels, influencing the direction and nature of community development
(Wilson, 2014). Accading to Stark (1991), pathways are a process where memory, knowledge,
and experience can be passed from generation to generation or actor to actor. Pathways are
directional and bounded by endogenous and exogenous factors that shape a corridor of the
possble, beyond which specific actions or options are unthinkable (Wilson, 2014). Pathways
fluctuate over time, changing direction at key inflection points called decisioninpdiess in
time where decisions are made which redirect the trajectory of patfogevent (Cumming et
al., 2005; Wilson, 2014). Components that influence path dependency are often shaped by
structural, economic, and sogisychological lockn effects at the community level. Changes in
community pathways can also be characterizeddnsitional ruptures where the quality of
resilience is abruptly changed (Wilson, 2014). While transitional ruptures represent major
inflection points in a communityods devel opmen
negative nor positive but shed by endogenous capacities and context (Wilson, 2012). How the
rupture unfolds will affect the community's ability to implement resilient pathways in the short
and long term.

Community pathways are embedded within transition corridors. Transition asrad®
based on the assumptions that specific pathways of change over space and time are channeled
into metaphorical corridors defined by decisimaking boundaries beyond which path
development is increasingly unlikely. Transition corridors are the swurniilative actions at
macroscalar levels and linked to exogenous socioeconomic, political, or environmental

processes that constrain autonomous decisiaking at the community level (Cumming et al.,
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2006; Smit and Wandel, 2006; Wilson, 2012). Policgris of the most important processes that
defines macrescalar transition corridors (Dryzek, 2005). By directly influencing and limiting
communitylevel decisioamaking pathways, state and federal rules and regulations create policy
corridors that shape taition direction, size, and speed (Martens and Rotmans, 2005; Wilson,
2013).

Previous research has employed a range of methods to examine the implications of
macrascalar policies on community resilience (Markantoni et al., 2018; Plummer 2018,
Ray, 2000; Sisto et al., 2018; Wilson, 2013). From these studies, shared elements can be gleaned
and applied to increase understanding of the complex interactions between policy and emerging
pathways in coal communities. Characterizing policy hiséony structural context is critical to
understanding the corridors bounding coal communities. Doing so allows for a detailed analysis
of alignment or misalignment between policy and community needs and capacities. Further,
because there is no coordinatedional policy framework addresses coal transition in the US,
there is a need to characterize the suite of-saatg regionalevel policies addressing this issue

and assess their impacts on community pathway development.

Research Questions

The interactiaos between federal, state, and local policy and social processes emerging
from the communities themselves remain unknow
coal communities is unclear. Community resilience and transition theory conceptual fr&smew
allow for a targeted inquiry to disentangle the overlapping processes shaping the community
transition landscape to better understand emerging pathways and their potential future

implications. This dissertation research investigates factorsandpreces s haping t he W
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coal transition by addressing the following research questions: RQ 1. What are the policy
corridors directing or constraining coal communities transition pathwR§s2. How does the
economic rupture of coal decline affect commundsilience pathways in cedependent
communitiesRQ 3. What policy or planning approaches are needed to support rural coal

dependent communities improve resilience to industrial decline?

Methods

The factors shaping community pathways and transitiondoosrare complex, layered,
and difficult to measure, lending this research to a multiphase research design and mixed
methods data collection angdalitativeanalysis. This research was conducted in three phases,
with each phase corresponding to a resequestion(see summary iifable 1 below)The first
two phases each employ a core concept from community resilience and transition theory
framework to investigate factors and processes shapinglcegh e ndent communi tyos
respond to the shock obal plant closure. The first phase conducts a comparative policy analysis
of state transition policy across six western states to address RQ 1 and characterize the policy
corridors that shape community transition pathways. The second phase focuses andRQ 2
applies the concept of transitional rupture in adepth case study of the coal transition in
Colstrip, Montana. Drawing fieldwork conducted in the previous two phases, review of impact
assessment literature, and analysis of industrial siting amgyemansition policy, phase three
addresses RQ 3. This dissertation research used a range of data collection methods and activities

suited to address the objectives associated with each research phase and research question.
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Table 1.Summary of disséation research phase and questiohggctives,

methods, and activities

Research Question

Objectives

Methods and Activities

Phase 1What are the
policy corridors directing
or constraining coal
communi ti
pathways?

Results in
Chapters 2 & 3

es

Identify range of policies and
programs available to
transitioning coal communities
in six Western states (AZ, CO,
MT, NM, WA, WY) through
document and policy analysis

Characterize how, collectively,
these policies and programs ari
directing or constraining the
transition corridor within which
these communities are embedc

Document, content, & policy
analysis of state/federal polisie
addressing coal transition in six
states

Semistructured interviews with
expert stakeholders (n=25)

Phase 2How does the

Assesdhe fiscal risk of closure

Conduct fiscal assessment usir

economic rupture of coal to local government revenues it property tax data, annual

decline affect community
resilience pathways in
coaldependent
communities?

Results in Chapter 4

Colstrip and Rosebud County,
Montana through fiscal data
analysis

Characterize h
fiscal dimensions will affect the
ability to provide services and
maintaininfrastructure

financial reports, coal revenue
data to assess share of revenus
from coal in total budget

Historical narrative and semi
structured interviews with key
stakeholders including elected
officials, community and
economic development
professionals, and service
providers (n=25)

Phase 3.What policy or
planning approaches are
needed to support rural
coatdependent
communities improve
resilience to industrial
decline?

Results ilChapter 5

Review range of policies that
address the process of industri
closure in six Western states
(AZ, CO, MT, NM, WA, WY)

Synthesize best practices and
develop recommendations for
policymakers and practitioners

Document, content & policy
analysisof state policies that
address social and fiscal impac
of closure in six states

Review literatures on fiscal
impact analysis, social impact
assessment, and impact
assessment for closure
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Data Collection and Analysis

My engagement witkoatdependent communities began as a research assistant for Dr.
Julia Haggerty on the National Science Foundation EPSCoR Track Il project NdL.632810,
AWater Agriculture Food Energy Research Nexus
planning reponse to coal plant closures in the US West, we reviewed 12 planning documents
written by and for local communities with respect to four criteria: how plans address lost tax
revenue, identify economic development strategies that address environmenitatioestare
appropriate to the local context, and demonstrate an acceptance of change. The quality of the
plans was highly variable, ranging from o6addr
Oprobl ematic or i naccur atseaiséqudstioss albontboweuth qu al i
plans are developed, by whom, and what falls through the cracks in this uncoordinated and
contradictory transition policy environment. The motivation to dig into the complex policy and
community development factors shapmgal community resilience in industrial transitions
directly stems from the challenges identified in this study. This project also introduced me to
Colstrip, Montanaa remote, coatlependent community in southeastern Montana which became
the focus of Chaters 2 and 3.

In 2020, | was awarded a USDA NIFA Predoctoral Fellowship (Project #20284
31718). This grant provided funding to support several weeks of fieldwork to develop three
distinct case studies in rural cadgpendent communities in Monta@glorado, and
Washington. However, the risks and conditions posed by the CQ9YIpandemic required a
reorganization of this dissertation and approach to data collection. | shifted my focus from a
comparative case study approach to addpth case studyiColstrip, Montana. By spring 2020,

| had already conducted extensive fieldwork in Colstrip and Rosebud County, Montana,
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established research relationships, and there were ample opportunities to adapt and manage
interviews to meet health and safety prolec Despite the change in plans, this shift ultimately
resulted in a rich and nuanced analysis of how industrial closures interact with policy and critical
community resilience capacities in rural communities.

| used a mixed method approach to operationaz e my di ssertationos
collected data via interviews, participant observation, public records, and policy and planning
documents between 2017 and 2022. My research activities included policy analysis, qualitative
interviews, participat observations at public events and meetings, fiscal data analysis document
analyses of community economic development plans, coal board meeting minutes, county and
city plans and associated documents, newspaper articles, and socioeconomic data. The data
collection and analysis approach used for each research article is covered in more detail in each
chapter of this dissertation. However, in this section, | will briefly introduce my approach to
policy analysis and qualitative data collectaeomd analysisas they are the dominant methods
used in this dissertation.

Policy Analysisand Policy Corridorgttention to federal and state policy as an enabling

or constraining factor to community resilience in rural, @ependent communities is a
consistent elenme across my dissertation chapters. This approach understands policy as a set of
formal rules and regulations primarily associated with the state, exogenous to communities,
which set the parameters for commudgyel action and decisiemaking (Wilson andryant,
1997).

The policy analysis in phase one began wittesktop analysis of policy documents and

other materialselating to transition policy and prograrfnom the federal andtate governments
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included in this analysig his analysis was oriente$ if responding to a coal plant closure in a
hypothetical community in each sta@hapterTwo also usedackcastingf US federal energy
policy toidentify fithe known historical shape of decisioraking pathways(Wilson, 2013, p.
301) Tocha acterize the fApol i cy gamundenstandimg@fhowhi s ana
pastenergy policy influenced the existing transition dynamics and characterize all available
policy programs and resources available to a community experiencing transiterelevant
policies were identified, policies were organized by scale and state, and analyzed for type
(environmental, economic development, workforce, etc.), intent (péagled or placbased),
approach (financial, program, or technical assistadaejdentify the directions encouraged by
transition policy, this review was supported by qualitative interviews conducted with policy and
planning experts that sought to cra$egeck the transition policy analysis and capture the state
and direction of community transition planning as expressed by leaders in the region (Woods and

Gardner, 2011).

Qualitativelnterview Data CollectiorandAnalysisThis study is informed by qualitative

data collected through sesiructured interviews. Data collection effoniere conducted

between August 2017 and December 2021. My interview data collection activities included
multiple interview types, including a series of exploratory interviews (n=15) and a focused set of
primary interviews (n=45). | initiated qualitative datollectionin 2017with exploratory

interviews (n=15) or unstructured conversations with individuals connected to the study topic.
These interviews do not fall under the interview protocol approved by Montana State

Uni versityos | ns t(IRB), andinemievees &e noti cikedvas Besearchd

participants, nor are their experiences or perspectives included as data. However, these
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interviews were important for developing a preliminary network of research participants and a
deeper understanding study context. Exploratory interviewees included economic
development practitioners and topical experts identified through the proposal development this
stage of this research and other contacts in rural sociology, resource and economic geography
and inpact assessment | gained through networking activities. Discussions focused on the
context of the coal transition, key issues related to economic decline in redeparedent
communities, and other ideas about contacts for future sampling. Importangisgalsedividuals
who participated in exploratory interviews agreed to participate as primary interviewees in later
data collection efforts. The primary interviews (n=45) were conducted idistiactdata
collection phases corresponding to RQ 1 andt2ritews were conducted-erson, telephone,
or virtually andemploya semistructured format which follows an interview guide yet allows
participants to prioritize and describe in detail the components and concerns that matter most to
them and expand dheir interests and expertise (Charmaz, 2006). Interview guaaepriseda
set of questions (Appendix A) which were reviewed and approved by the Montana State
University Institutional Review Board (KRO706ZEIX and KRO6191FX).

Twenty semistructuredexpertinterviews were conducted in phase one to capture
insights about the implications of the policy corridor for transitioning coal communities.
Interviews were conducted between August 2019 and January 2020 and ranged from 40 to 70
minutes in lengthExpeat recruitment began with a reputational process where participants were
contacted based on their positions in federal, regional, or state agencies or organizations
implementing transition assistance programs; professional researchers specializingyin energ

transition, and/or community development policy; or were practitioners from professional
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meetings focused on the topic of coal transition (Frank and Hibbard, 2016). Interviewees were
tied to organizations that represented national (5), regional (3statedperspectives including
Colorado (6), Montana (3), New Mexico (1), Washington (1), and Wyoming (1). Interviewees
were asked to share their experiences with transitioning coal communities, policies and
programs, and opportunities and challenges aftt@ns in the communities they work.
In phase two, | conducted 25 sestiuctured interviews with key stakeholders to better
understand how the fiscalndensions of the coal transitiavill affect local service provision in
Colstrip, MontanaKey informant nterviews were conducted between August 2021 and
December 2021 and ranged betwe@mdd 75 minutes in length. Interviewee recruitment used a
purposeful sampling approach where individuals wkpertise insight and experience are
chosen intentionally because they could speak to key issues affecting transition in Colstrip,
Montana (Patton, 1990). Interview participants included city, coantystate government
officials (5), community and economic developmertfessionals (4), expert stakeholders (3),
and service providers in health care (2), education (3), public safety (3), and municipal water
infrastructure (5).

Both sets of interviews were recorded and transcribed verbatim. This research adheres to
MontanaState University policy which requires all research conducted by faculty, students, and
staff that involves human subjects to be approved by the Institutional Review Board (IRB)
(Montana State University, n.d.). Participants were provided a Letter ofrafon (Appendix
B) describing the study's goals. All participants were informed that their participation was
strictly voluntary (Creswell, 2014). To ensure a participant's privacy, no names were used to

transcribe from the audio recording or write up¢hee study. In addition to interviews, |
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conducted participant observations and attended meetings and conferences on topics relevant to
my research. These meetings ranged from local to regional, state, and national. A small sample
of the meetings | attered include Colstrip Annual Energy Open, Building Resilient Economies
in Coal Communities, Economic Development Association Annual Conference, Colstrip
Community Impact Advisory Board Meetings, and the Western Region Economic Transition
Platform Meeting. Fuher, this research benefited from regularly participating in national,
regional, and international conversations centered on energy transitions with the Center for the
New Energy Economyds Energy Transi t-weekh Academ
calls, and the Hunter Valley Social Scientists.

Data analysis for this research involved an iterative, grounded theory approach comprised
of multiple rounds of qualitative coding. Grounded theory is a data analysis methodology that
develops theories aritypothesis through inductive reasoning (Glaser, 1978). Grounded theory
approaches involve an iterative process of data collection and analysis and typically involve
multiple rounds of coding (Holton, 2007). After an initial phase of data collection,samaly
proceeéditerativelywi t h a process of open coding in whioc
broken down, segment by segment, and assigned labels to denote relevant phenomenon (Corbin
and Holt 2005; Clarke 2007). Findings during this phase informedefsampling and &re
used toadjustthe interview guide. Next, relevant documents and interview transcripts were
coded using a conceptual coding strategy which condensed open codes into broader categories
(Holton, 2007). For example, the conceptual cateyo of Apressures that aff
provisiono emerged as a core category in the

this category was identified, a round of selective coding was conducted, where data was ready
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and recoded considenig this category. Data collection and analyss determined complete

once theoretical saturation had been reached.

Dissertation Overview

This dissertation explores how policy factors interact with local context to influence
community resilience pathways transitioning coatlependent communities in the US West.
Four different manuscripts comprise the body of this dissertation; these include two published
peerreviewed manuscripts (Chapter Two and Chapter Four), a case study report (Chapter
Three), and avhite paper (Chapter Five). Chapter Two employs the concept of policy coyridors
usingpolicy and document analysis anddapth interviews with policy experts and practitioners
to examine how federal and state policies enable or constrain transitiomglanrural, coal
communities in the US West. Chapter Three is a repeautioored with Resources for the
Future and Environmental Defense Fund for a project that examines public policies and
programs to promote fairness for workers and communitiegamsition to a lowgreenhouse gas
emissions economy. This report provides a case study of the social, economic, and
environmental issues that characterize the coal community transition in Colstrip, Montana, as
well as the implementation of federal assiséaand state intervention efforts to date. Chapter
Four applies the concept of transitional rupture to a case study of the fiscal impacts of the coal
transition in Colstrip, Montana. This study observes the historical decision nodes leading to
presentday eeonomic dependence. It characterizes the resulting fiscal impact of the coal industry
decline and the decisiemaking environment regarding public services and infrastructure.
ChapterFive is a white paper for policymakers and practitionensch argues foapplying

social impact assessment (SIA) as a planning tool for local governments facing transition. It
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recommends best practices in leveraging SIA for-dependent communities navigating
closure A conclusion offers synthetic findings from the fouragpe manuscripts and suggests
future research directions. A complete reference list follows the conclusion and appendices of

interview guides and letters of information complete the dissertation.
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Introduction

The United States is undergoing a major energy system transition characterized by
widespread retirement of its aging chaed power plants, reduced use of operating coal plants,
and decline in thermal coal exports. The coal transition is driven by nfarkes such as
increased competition from natural gas and renewable sources, as well as an overall stagnant
demand for electricity (EIA, 2019). In early 2020, the effects of the CGMI@lobal pandemic
compounded declines in coal electricity generatiuoth @roduction and led to speculation of
accelerated closure timelines of U.S. coal facilities (EIA, 2020a). Foidepandent
communities, states, and regions, the energy transition brings a set of social and economic, and
environmental impacts that vagyeatly by geography (Carley et al., 2018a, 2018b). In the
American West, remote and rural communities are particularly vulnerable to the social and

economic impacts of the coal transition (Haggerty et al., 2018).

Federal and state policies shape thedtime and pace of transitions and have loeign
implications for community resilience (Markantoni et al., 2018; Martens and Rotmans, 2005;
Ray, 2000; Wilson, 2013). To meet global climate objectives, several developed economies have
implemented coal phas®mit initiatives (Sartor, 2018). In contrast, the United States does not
have a national set of policies designed to facilitate the energy transition (Graff et al., 2018).
Rather, policymaking in the U.S. is highly decentralized with individual statesluding their
own sets of policies on energy production, consumption, as well as mitigating the socio
economic implications of transition. Thus, the current policy landscape addressing the

communitylevel impacts of the coal transition is complex and dhsgal, presenting a need for a



33
critical assessment of existing policies and how they align (or misalign) with the needs of

impacted communities.

This paper responds to the call for increased understanding of interactions between
macrascalar policy and comunity experiences with transitions (Markantoni et al., 2018; Sisto
et al., 2018; Wilson, 2013) by reviewing federal and state policies that address the socio
economic impacts of the coal transition in rural communities in the western United States. The

dynamics of the coal transition in the U.S. West are strongly influenced by and specific to the

physical and political geographies of the reg

paper uses Geoff Wilsonbds ¢ owmexaggnous for€es,pushas cy
policy, influence options for isolated communities as they navigate the multifaceted coal
transition provides an opportunity to increase insight and understanding of howsualeno

policies shape the direction and pace of cliempommunity transitions in resource regions

(Wilson, 2012; 2013). Through a review of national and state policies, supporteddyytin
interviews with policy experts and practitioners, this research characterizes and compares the
emerging policy corridrs between U.S. states and examines how they may enable or constrain
resilient community pathways. This study focuses on three sets of policies: U.S. federal energy
policy, statelevel transition policies, and federal transition assistance programs$yand t

implications for the policy corridors emerging in states in the U.S. West.

This paper begins by situating coal community transitions within the community
resilience and transition theoretical framework, and the broader geographic scholarship
examinirg socieeconomic transitions in resource peripheries. The next section describes our

study region, methods, and analytical approach. Then we describe the findings from the multi
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scalar policy review and expert interviews. The conclusion discusses recoatimesdor

policy and future research.

Literature Review: Transitions, Community Resilience, and Policy Corridors

Between 2010 and 2019, U.S. power companies have retired or announced the retirement
of more than 546 codired power units, totaling abo@02 GW of generating capacity, with
another 17 GW of capacity planned for retirement by 2025 (EIA, 2019).-8ocimomic
vulnerability to declining coal power and mining sectors varies across the United States but in
the American West vulnerability is assated with remote, isolated geographies (Haggerty et al.,
2018). The dynamics of the Westdés coal transi
political geographies of the regionds energy
of the coalby-wire model, where large miraouth facilities located in remote interior regions
export electricity long distances over higbltage transmission lines to meet the needs of urban
centers in other states (Ramage and Everett, 2012). FortbeQasty e ar s, t he West 06s
resource and electricigroducing regions have operated as resource peripheries. Resource
peripheries are vulnerable to the changing prices and demands of urban cores and gain
competitive advantages through large scale aneclast/production (Freudenburg, 1992; Hayter

and Barnes, 1990; Wallerstein, 2004).

The Westbs rural, I sol ated communities are
employment loss following a coal plant or mine closure than their metropolitan coutgterpa
Currently, the planning processes for local impacts of the coal transition vary substantially

(Haggerty et al., 2018). For many years, coal production and electricity generation have
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generated taxes, royalties, and fees to states and communitiesivelyemee located, providing
stable and substantial revenue (Godby et al .,
and local government funding has evolved to depend heavily on the coal industry (Haggerty,
2019). As a result, energy transiticatsthe national level encompass a social, economic, and

fiscal transition that put local livelihoods, identities, and public services at risk.

Resourcedependent communities are shaped by historical and interconnected global
local dynamics that are constly evolving (Halseth, 2017). Scholars employ a range of
concepts and theoretical frameworks to investigate the multifaceted processes shaping transitions
in resource regions, including historical approaches (Ryser et al., 2019), political economy
perspetives (Connelly and Nel, 2017), and evolutionary economic geography (Argent, 2017).
Specific to energy system transitions, scholars tend to focus most heavily on the technical,
economic, and political factors shaping the adoption of new energy technabgiesrescales
(Markard et al., 2012; Smil, 2010; Stokes and Breetz, 2018). Recent energy transition research
engages in geographically sensitive questions in resource peripheries (Murphy and Smith, 2013),
spatial assessments of vulnerability to impacfs &€lacwondé ener gy transiti
2018a; Harrahill and Douglas, 2019; Snyder, 2018), and comrdeniy effects of energy
transitions (Carley et al., 2018b; Graff et al., 2018; Haggerty et al., 2018). Building on these
threads of scholalngp, this study focuses on how policy and other external forces influence the
options for isolated communities as they navigate the transition initiated bglaaabnd mine
closures. This study applies ¢ oncendtrassitibnr o m Wi

theory framework to understand the circumstances shaping community transitions.
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The concept of community resilience resonates in an age of widespread economic and
environmental uncertainty and politieatonomic contexts characterized by devolved
governance. A communityds resiliencestem® often
mobilize its resources and work together in response to a shock (Berkes and Ross, 2013). Key
features of community resilience include strong social capital with-sae linkages between
stakeholders and organizations (Besser and Miller, 20a8jd8n et al., 2016), the ability of the
community to learn, selbrganize, and problem solve (Berkes and Ross, 2013), inclusive and
collective governance systems (Kulig et al., 2013; Norris et al., 2008), and strong institutions that
are willing to parter and experiment (Anderies et al., 2004). These factors and processes of
agencyandselbr gani zi ng shape a c oirnhecapacity gf aciorsmdapt i v e
system to influence community resilience (Berkes and Ross, 2013; Folke et al., 2005). T
understand how community resilience and vulnerability change over time, this research links

community resilience with complementary concepts from transition theory.

Transition theory examines the patterns and mechanisms drivingsleaig longerm,
andnonl i near soci al change. Transition theory se
cultural, and environmental complexities of societal transitions from one state of organizations to
anothero (Wilson, 2012: 5 3)extssachak glbbalsustairatden ap p
development (Loorbach, 2007), policy change (Loorbach and Rotmans, 2010}esbaical
transitions of energy systems (Geels, 2006; Geels and Schot, 2007; Martens and Rotmans, 2005),
and socieenvironmental transitions iand use and agriculture (Wilson, 2012). Empirical
research in transition studies often focuses on the technical aspects of changes in energy,

agriculture, or sustainable development (Geels and Schot, 2007; Martens and Rotmans, 2005;
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Wilson, 2010). Howeverscholarship focusing on the social aspects of transitions remains

largely theoretical (Wilson, 2015, 2013, 2012).

As a means to embrace the complexities of community transitions and to untangle
interwoven factors and processes shaping future trajegtenis study applies concepts from
transition theory to investigate coal community transitions including community pathways,
transition corridors, transitional ruptures, and policy corridors. The community pathways concept
focuses on the cumulative actgat individual and stakeholder group levels and how they
change over time. Transition corridors assume that community pathways of change are
channeled into specific corridors defined by decisimaking boundaries beyond which decisions
are increasingly uikely. This concept describes the exogenous factors such as-teaelo
socioeconomic, political, and environmental processes, upon which communities have little
influence but severely constrain decisimaking and action at the community level (Wilson,

2012). While community pathways are usually characterized by slow and gradual change over
time, the concept of transitional ruptures, usually associated with sudden changes at the macro
level such as a sudden shift in markets or policy change, suggestsrtiraunity resilience can
change rapidly from one moment to another (Wilson, 2014). According to transition theory,
communitylevel responses to maesgalar ruptures usually occur within clearly specified
corridors of decisiommaking that define the majty of possible decisioimaking pathways.

After a transitional rupture, multiple community pathways may emerge. After an initial decline
in resilience, communities can implement more resilient pathways in thedongWilson,

2012). However, ruptures ralso lead to a lorterm decline in resiliencewhere the relative

loss of economic, social, and environmental capital results in a lower adaptive capacity. Wilson
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and others argue that policy acts as one of the most important factors shaping tremsitors

and community response to rupture (Dryzek, 2005; Jordan, 2005; Wilson, 2013).

Wil sondéds (2013) concept of policy corridor
communities that set the parameters for community atctmslicies here are understbas the
set of formal rules and regulations largely associated with the state (Martens and Rotmans, 2005;
Wilson and Bryant, 1997). These policies affect every community within a retabos either
directly, by guiding human action at the community lewelindirectly, by affecting actions of
stakeholders and actors at regional or national levels which, in turn, influences local decision
making (Dryzek, 2005; Winter, 1990). The role of policy and other institutional interventions is
particularly importahin defining, shaping and, at times, distorting, the direction and pace of
transitional corridors (Wilson, 2012). Corridors do not emerge in a vacuum but are shaped by
previous policies, government and societal ideologies. Wilson (2013) argues thatspalicy
particularly potent mechanism for raising resilience, especially as policy corridors can influence
and shape community transitional pathways. Communities may be more or less prepared to
address loss of resilience because adaptive capacity variesdettee severity of propelling
forces and the strength of communitiesd exi st
can often be harnessed through endogenous forces emanating from the community itself (Pretty,
1995). However, there are substahlimits as to how the local level can shape and influence
resilience trajectories. This suggests that policies outside of the community may be crucial to

helping raise resilience (Wilson, 2007).

Accelerated closures of aging coal plants, increasedenaoknpetition with natural gas

and renewables, and uncertainty regarding future climate change regulation are driving-a macro
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scalar transitional rupture that will have acute impacts onrretiaht communities, especially
those in remote, isolated comnitigs reliant on employment and revenue. According to
transition theory, it is possible for a community facing a rupture to emerge with more resilient
postrupture pathways in the lortgrm, despite experiencing an initial decline in resilience. In
reality, transitional ruptures often lead to loss of economic, social, and environmental capital
resulting in longterm decline. Such ruptures are often linked to exogenous forces outside of the
community such as environmental disasters such as tsunamis (RIgg605), earthquakes
(Imperial and Vanclay, 2016), or wildfires (Kulig and Botey, 2016). Commdaitgl responses
to ruptures are shaped by transition corridors, and the role of policy is particularly important in
defining and shaping the direction goakce of transitional corridors (Wilson, 2012). Therefore, it
is essential to examine how the complex and disjointed policy landscape in which the coal

transition is taking place enables or constrains resilient community pathways.

Methods

This study uses mixed methods approach to investigate community transitions, by
incorporating policy and document analysis with setriictured expert interviews to ask the
following questions: How has U.S. energy policy changed over time to shape dynamics of coal
communty transitions? What policies and programs exist at the federal and state level to address
socioeconomic impacts of the coal transition? How do state approaches vary and what are the
implications for the transition corridor? Finally, how are these msiend programs aligned

with the needs of transitioning resomdependent communities in remote regions?
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Constructing the Corridor

To establish the existing policy corridor(s) this study examines three sets of national and
statelevel policies thaaffect the coal transition including U.S. energy policy, state legislation
addressing the decline of the coal industry, and transition assistance programs. Data collected to
inform the policy review include legislative and policy documents, law and pehacgws,
Congressional Research Service reports, government documents, and news articles. These
materials seek to provide: 1) an understanding of the evolution of U.S. energy policy,
particularly as it relates to coal resource and electricity infrasteidiewelopment, beginning
with the enactment of the first comprehensive federal energy legislation in 1975; 2) a
characterization of the range of legislation addressing coal industry decline in six westetn states
3) an evaluation of the existing trangitiassistance programs available to address economic and

labor dislocations caused by the effects of the decline in the coal industry.

Twenty semistructured interviews with transition policy experts, economic development
practitioners, and community plaers were conducted to capture expert insights about the
implications of the policy corridor for transitioning coal communities. Expert interviews provide
specialist professional and technical knowledge, knowledge of organizational procedures and
processesand interpretive and background knowledge of their particular field (Littig, 2011).

Recruitment for expert interviews began with a reputational process where participants

were contacted based on their positions in federal, regional, or state ageocgen@ations

2 States included in policy analysis are in the U.S. West and have passed legislation addressing
aspects of coal industry decline, andlude Arizona, Colorado, Montana, New Mexico,
Washington, and Wyoming.
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implementing transition assistance programs; professional researchers specializing in energy,
transition, and/or community development policy; representatives from labor and administrators
of workforce service programs; or were practitiorfepsn professional meetings focused on the
topic of coal transition (Frank and Hibbard, 2016). Using a snowball sampling approach to
identify a network of experts, participant recruitment continued based on recommendations of
interviewees until saturatiomas met (Bickman and Rog, 2009). Interviewees were asked to
share their experiences with transitioning coal communities, policies and programs, and
opportunities and challenges of transitions in the communities they Wuogkopen ended, semi
structured fomat follows a general protocol yet allows participants to prioritize and describe in
detail the components and concerns that matter most to them and expand on their interest and
expertise (Charmaz, 2006terviews were conducted between August 2019Jamdiary 2020
and were recorded, transcribed, and ranged from 40 to 70 minutes in length. Transcripts were
coded using an iterative and systematic process of analysis usirg fradhi codes informed by

the conceptual framework and inductive coding (Mdad Huberman, 1994).

Assessing the Policy Corridor

This analysis characterizes how policy corridors direct or constrain the community
transition corridor(s) and is organized as follows: First, because this analysis is positioned to
examine theexogenousactors, specifically policy, shaping transition in each state. The purpose
is to gain a comprehensive understanding of all available transition policy programs and
resources available to a community ex@erienci
the coal transition corridors are linked to previous energy policies and historical events that have

important repercussions for local community resilience and vulnerability. Therefore, this paper
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examines how past U.S. energy policy and processeskifignaolicy influence the existing
conditions and dynamics of coal community transitions. Another key aspect of the policy
corridor heuristic is the idea that stdgéel policies and interventions play an important role in
shaping thgaceanddirectionof community transitions (Wilson, 2013, 2012). Thus, this
analysis asks how state policy shapes the direction and the pace of the coal transition. Finally,
effective rural and regional development interventions should be aligned with the needs of
particular ommunities and appropriate to the economic geography (Haggerty et al., 2018; Ray,
2000; Whitener, 2005). For remote, isolated coal communities, research has stressed the
importance of proactive planning before the decline, support in mitigating fiscadtsnpad
long-term financial and technical assistance in supporting capacity and ability-tygatize
and exercise agency (Bainton and Holcombe, 2018; Berkes and Ross, 2013; Everingham et al.,

2013; Haggerty et al., 2018).

Findings and Discussion

Policy Corridors Emerging in the U.S. Coal Transition

Federal Policy Corridors eder al efforts to develop the W

1970s and 1980s were driven by national concerns about fuel scarcity and energy independence
and t he CIl e aictiond\an sulfuldiokidesmissiens (Robertson, 1979). Congress
passed the United Statesod first comprehensive
Energy Policy and Conservation Act of 1975 (EPCA). By guaranteeing loans for coal mine
developmentthe EPCA encouraged the rapid development of centralizedbasatl electricity
infrastructure consisting of new strip mines, railroads, mmoeith power plants, and

transmission lines, exporting electricity from the remote, isolated communities toaertans
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in other states (n.a.,1976). The geographic market for Western coal exports was expanded with
rail freight deregulation initiated by the Staggers Rail Act of 1980. Substantial declines in the
mine-mouth price of coal, railroad freight rates, aniltransportation costs led to increased
utilization of Powder River Basin coal in power plants across the United States (Gerking and
Hamilton, 2008). Early federal policy establi

producing regions as a resoeiperiphery in relation to outside markets (Wallerstein, 2004).

In 1992, the Energy Policy Act removed barriers to private market competition within the
wholesale generation of electricityopening the door for states to deregulate their electricity
markets (Joskow, 2000). Several western states deregulated theicigtenarkets, shifting
ownership and regulatory responsibility from the states to market and private actors. While some
O0freegul ationé has occurred, the | egacy of dere
regimes of individual planfs in whichthe ownership portfolio varies in individual generating
units as well as across plant assets (Haggert
Generation Station consists of four generating units owned by six individual entities of varying
types intuding independent power producers and investaned utilities (Haggerty et al.,
2017). Different types of owners are guided by different incentives affecting demisking
about enebf-life processes. This set of facility stakeholders spans sevees,stecluding those
that have recently enacted laws to end the use of coal power (Oregon and Washington). Over the
years, individual owners have set and reset their exit timelines for earlier dates (Lutey, 2019a). In
2019, Talen Energy announced the ealbsure of Units 1 and 2, previously scheduled in 2022,

a decision that surprised Colstrip city officials (Lutey, 2019b). Past energy policy enables
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complex ownership regimes that exacerbate uncertainty and undermines the ability to plan for

closures.

Figure2. Timeline of U.S. FederdnergyPolicy 19702020.
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Since2015, enactment of U.S. Federal energy policy has shifted from legislative to
executive action. Generally, energy policy has been legislated in large, complex bills, occurring
every five to ten years and often driven by global energy or financial crisegisérd in
Figure2). The Energy Policy Act of 2005 is the most recent comprehensive general legislation,
with provisions and authorizations in almost all areas of energy policy (Morehouse, 2020;
Yacobucci, 2016). More recent bills have had major energyigions such as the Energy
Independence and Security Act of 2007 and the American Recovery and Reinvéstiaard
includes the proposed American Energy Innovation Act of 2020 in the current session of the
116th congress (Morehouse, 2020; Yacobucci, 2H6éwever, the process has become
increasingly politicized with a marked uptick in executive actions. In the last ten years, energy

policy has been enacted through executive action, and examples include the Obama
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Admini strationods lPoweaPlae (CRR), signimgof tiRelParis Agre€niest,a
and Federal Coal Leasing Moratorium. In 2017, the Trump Administration lifted the Federal
Coal Leasing Moratorium, repealed the CPP, an

Agreement.

The absene of a coordinated policy designed to facilitate the energy transition has
important implications for the frontline communities (Graff et al., 2018). Key challenges facing
coal communities include significant labor disruptions, loss of tax revenue torsppptic
services, and limited opportunities to replace economic base activity (Cates and Eaton, 2019;
Godby et al., 2015). The unstable and rapidly changing policies at the national level send
conflicting messages, exacerbating uncertainty about theefpaice and direction of the
transition, when and how the rupture will occur, and how it will affect specific communities
(Graff et al., 2018; Mendelevitch et al., 2019). The lack of a guiding framework puts the onus of
transition planning on communitiestivstrong economic and cultural ties to extractive
industries, which may limit the scope of strategies engaged to mitigate impacts (Freudenburg,
1992; Hudson, 2005). A federal economic development practitioner noted that communities are
hesitanttoplandr f ear of Aturning [their] back on a
for so |l ong. o0 At the same time, executing tra
impacts, advocate for mitigation, and negotiate with individual facility esvdespersed across a
broad geography (Haggerty et al., 2018). These efforts often come at the expense of

comprehensive planning at the local level.

According to energy transition theorists, successful policies that drive transitions are

persistent and edinuous (Grubler, 2012; Grubler and Wilson, 2014). Erratic-atopgo policy
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initiatives are illsuited for triggering longerm energy transitions, nor do they engender
successful policy initiatives that address community transitions (Grubler, 20221 % the
Obama Administration introduced a set of Transition Assistance Programs (TAPSs) for distressed
coal communities, known as the Partnerships and Opportunity Workforce and Economic
Revitalization (POWER) Initiative (Tab®. The POWER Initiative waa multtagency federal
program operating primarily through the Department of Labor and the Department of
Commerceds Economic Development Administratio
appropriated in grant funding and technical assistance to addoggsr@c and labor dislocations
in communities negatively impacted by changes in the coal industry and power sector (The
White House, 2015). In the current administration, elements of the POWER Initiative still
operate as a funded program of the AppalacRiegional Commission (Appalachian Regional
Commission, 2020). Early POWER programs through the EDA continue today and have been
rebranded as Assistance to Coal Communities (ACC). In FY2019, $30M was designated for the
ACC, representing the fifth consecutiyear for the program. It is no longer associated with the
POWER Initiative and is identified as a separate program drawing on Economic Adjustment
Assistance (EAA) funding. Funding for the ACC programs is appropriated on an annual basis
and future funding s precarious, evidenced by the Trump

the EDA and its programs (Cecire, 2019).
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Table2. Federal funding to support economic transition in coal communities since 2015

Program

Overview

Funding

Fiscal Year Appropriged

Partnerships for
Opportunity and
Workforce and
Economic
Revitalization
(POWER)
Initiative

Introduced in 2015, a mutgency
federal effort to provide grant funding
and technical assistance to address
economic and labor dislocations caus
by theeffects of the energy transition.
Participating agencies include
Department of Commerce, Departmer
of Labor, Appalachian Regional
Commission (ARC)

FY 2015

$28-38 million

POWER + Plan

Intended to develop grant programs
across multiple agencies fcilitate
energy transition and ameliorate the
negative effects of that transition. The
FY2016 Presidento
$56M in POWER+ grant funds, an
additional $97M in USDA rural
development in grants and loans aligr
to POWER+ Priorities, $1B fokML
reclamation, and $2B for CCS
technology investments. With exceptic
of certain parts of the POWER Initiativ
and funding for AML, broad elements
of the POWER+ Plan were not enacte

by Congress.

FY2016

$56 million
(Proposed,
never enacted
in legislatian)

POWER Initiative
- Appalachian
Regional
Commission

The ARC is the only organization that
continues to receive regular
appropriated funding for energy
transition activities under the POWER
I nitiative. The A
Initiative program prioritize federal
resources and activities in coal
communities that pauce multiple
economic development outcomes, are
identified under state, local, or regione
economic development plans; and ha

FY2016
2019

$50 million
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been collaboratively designed by state
local, or regional stakeholders.

Assistance to Coal A grantmaking element launched as FY2015 $10 million
Communities part of the EDAG®s FY2016 $15 million
(ACC) Initiative. The EDA continues to FY2017 $30 million

receive appropriations for the ACC 2019

program. The ACC is no longer

associated with the POWER Initiative,

instead is a separate program drawing

on Economic Adjustment Assistance

(EAA) funds.

The existing federal approach to the coal transition does not provide the certainty and
adequate support needed in transitioning communities. In an interview, a federal economic
development practitioner said s/he saw a decline in individual participati@training and
workforce assistance programs and attributed the decline to mixed signals from the

administration.

They were seeing é a decline in participat
after hearing the rhetoric on the campaign trail abouintth@stries coming back.
6Youdll be back in the mines, just wait, w;

that were willing to look into other possibilities.

|l nconsi stent messages dampen individual s a
for apostcoal future (Freudenburg, 1992). With tax revenue replacement looming as the greatest
challenge facing coakliant communities, policy experts call for an approach that transcends
politics and directs significant fiscal reinvestment to impacted nsgim an interview, a national
energy policy analyst emphasized the importance of garnering bipartisan political support for
feder al policies that reinvest in impacted co

that the communities affected Hyis are diverse geographically, ethnically, and they are all
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deserving of reinvestment for what theydve do
experts recommended intervention that goes beyond existing grant programs and advocated for
programs similar to the Department of Defense Office of Economic Adjustment program used to
mitigate local impacts of military base closures. An example of such an approach is outlined in
the recently proposed federal bill, Providing Recovery Opportunitiest&iMg at i ng | ndust
Shifting Economics (PROMISE) Act (H.R.4318), which would provide direct payments to tribal
and local governments in Northern Arizona to compensate for revenue losses due to closure at a
decreasing rate over the course of seven yeaspifeats piecemeal approach targeting a single
geography, this bill has been recommended as a template for broader bipartisan legislation

supporting federal reinvestment in coalfield communities nationally (Cates and Skrelunas, 2019).

State PolicyCorridars Withouta comprehensive national policy framework to address

the implications of the coal transition, several Western states have enacted their own legislation
to address the impacts of coal industry decline. This review of state policies shows multiple
policy corridors and a range of interventions to address social and economic aspects of the coal
transition.

In 2011, Washington was the first western state to enact legislation that established
closure timelines for bothcedlu r ni n g u n isstoke caalfpowertplant. Oftela goiatéd to
as a model for securing a $55 million transition fund, Washington S.B-EI'68t the longest
timelines for closure with Unit 1 scheduled for closure in 2020 and Unit 2 in 2025. In 2019, New
Mexico passed the Ergyr Transition Act (ETA). This bill places air emission caps of 1,100 Ibs.
of carbon dioxide per megawatt hour electricity by 2023, effectively prohibiting coal burning

after 2023 (Iglesias, 2019).The ETA also authorizes qualifying facilities to applpdogye
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transition bonds, a financial mechanism that allows utilities retiring coal facilities early to
recover up to $375 million in costs of stranded assets, as well as $30 million in reclamation costs
and $40 million in economic impact support, gener#teaugh ratepayebacked securitization
(NM SB489 2019). Both the Washington and New Mexico bills provide examples of state
legislation that seeks to manage the pace of coal transition while generating revenue to mitigate

impacts of closure.

A main concen of nearly every interviewee was the absence of structures to stabilize and
replace revenue losses incurred with the closure of local coal plants and mines. Participants
expressed fear of the | ooming f#ffi sclasdoftaxeat h s
base. Previous research emphasized the importance of a transition revenue and investment
strategy (Haggerty et al., 2018; Haggerty, 2019). The review of state legislation offered only a
few examples of transit i-Handsubsequent MeM@andumaofgt on 6
Agreement between merchant power producer TransAlta and the State of Washington outlined
the most comprehensive process for establishing a transition fund that would eventually accrue
up to $55 million for workforce retraing, community and economic development, and
renewabl e energy devel opment. New Mexicobs re
reclamation and $40 million for three transition fuiidacluding a fund specifically for
impacted tribal communities. Oude of state legislation, there are several mechanisms for
securing transition and reinvestment funds (Cates et al., 2020). Through rate case settlement
agreements, two of Colstripbs six owners set
transitoni Puget Sound Energy ($10 million) and Avista Corporation ($3 million). These

policies present a range of transition funds that vary in the ways they are linked-terlong
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transition strategies, governance processes, who can benefit from theseesesmdthe extent

to which the states assisted with securing these funds.

State policies demonstrate divergent strategies for mitigating the impacts of coal industry
declines. Some states are enacting policies that encourage the energy transitioarawasglfr
towards renewable sources of electricity, while others are enacting policies that seek to resist or
prevent the coal transition by bolstering the coal industry. Examples of the former include recent
legislation in Colorado aiming to reduce greerdg®mgas emissions, provide securitization, and
provide support for transition planning. Si mi
Transition Act. Meanwhile, other states like Montana and Wyoming, are working to stave off the
decline of the coahdustry. In 2017, Montana enacted legislation that allows the State Board of
Investments to make loans to an owner of a-ticadl generating unit in Montana from the MT
Permanent Coal Tax Trust fund for operation and maintenance of-firedajeneratig unit. In
2019, the state of Wyoming pasfsierded h@e meNreavt iOqr
directing utilities to attempt to find new buyers for coal plants before retiring them and proposing
replacement generation. Despite these effortd,faodity closures continue to be announced as
coal production declines in the Powder River Basin (Bleizeffer, 2019; Erickson, 2020; Frosch,

2019).
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Table3. Recent state legislation related to the coal transition in U.S. Western States of AZ,
MT, NM, WA, WY

State Policy Date Purpose
Enacted*
AZ E.O. on Climate Chang¢ 2006 Adopt the goal of reducing AZ GHG emissions
Action 2000 level by 2020.
Providing Recovery**  2020* Direct federal government to reinvest in Hopi a
Opportunities & Introduced Navajo communities impacted by impending
Mitigating closure of NGS and Kayenta Mine.
Shifting Economics
(PROMISE Act)
(6{0) Clean Air Clean Jobs 2010 Requires CO codired power plants to reduce
Act emissions by 80%.
SunsePublic Utilities 2019 Reauthorizes the CPUC
Commission carbon at $46/tond, &
Impact Bond Act that enables utilities to use
securitization bonds for early power plant
retirements
Climate Action Planto 2019 Aims to reduce GHG emissions by 50% by 20:
Reduce Pliution and 90% by 2050
Just Transition from 2019 Creates Just Transition Office and director to
coalbased electrical create a state Just Transition Plan
energy economy
MT Coalfired Generating  2017* Require facility operators to enter a formal
Unit Mitigated Failed transition agreement with state officials to outli
Retirement Act retirement dates, decommissioning
Provide for loans to an 2017 Allows board of investments to make loans to ¢
owner of a coafired owner of a coafired generating unit in MT from
generating unit the MT Permanent Coal Tax Trust Fund for
operation and maintenance of a ebadd
generating unit
Appropriate money to 2017 Appropriates money to the Department of Justi

assist/intervene/plan for
closue of coaldfired
generation

to assist in oubf-state energy proceedings.
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Allow counties to 2019 Allows for the establishment of a coal mine trus
establish a coal trust reserve fund for county gemtnments
fund

NM Energy Transition Act 2019 Mandates NM electricity providers get 80% of

their electricity from renewable sources by 204
& 100% from carboffree sources by 2045.

Al l ows for Oenergy tr
costs associated witbandonment. Does not
force closure but mandates creation of standar
that drastically limit CO2 emissions from coal
plants. Allocates $30 million for reclamation, $¢
million for three transition funds.

WA Reducing statewide 2007 Enacted targets for reducing emissions to 199(
greenhouse gas levels by 2020, 25% below 1990 levels by 203!
emissions & 50% below 1990 levels by 2050.

Relating to coafired 2011 Aims to reduce GHG emissions from coal plant
electric generation by specifying compliance with emission
facilities standards, require the plant to provide financia

assurances and enter into MOA with WA
governor that includes provisions for the ownet
provide financial assistance to impacted
community for a total of $55 Million.

Concerning coal 2013 Requires utilities to pursue all available energy

transition power that is consistent with its PNW electric power a

conservation regional plan, with the exception «

6coal transition powe

WY  New opportunities for 2019 Direct utilities to attempt to find new buyers for

WY coalfired coal plants before retiring them and proposing
generation replacement generation

*Policy enacted unless otherwise noted
**Policy is proposed at the federal level but is designed for a speegfion in AZ

The policies outlined in Tabl@highlight the range of state approaches to shape the pace
and direction of coal industry decline. While no two states are the same, two distinct and

diverging types of policy corridors emerge. The first type of corridor accelerates the energy
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transition avay from coalbased electricity and seeks to clarify the pace of transition by setting
closure dates or incentives to expedite coal plant retirements. The second type of corridor works
to slow the energy system transition by bolstering the coal industrgiars to postpone coal
plant retirements. For communities negotiating these policy corridors, the state approach to
managing the coal transition has important implications for the ®@tinomic transition
experienced at the local level. First, the polioyridors that accelerate the pace of transition
provide certainty and a timeline that informs local transition strategies. For example, a policy
expert familiar with the negotiations of the 2011 Washington coal transition bill emphasized the
importance bthe extended timeline for preparing for workforce and labor impacts. According to
the interviewee, an earlier version of the bill setting the closure date for 2015 was opposed by
labor stakeholders. More support was garnered by 2020 and 2025 clossmwliakeprovided
Amore time to plan and to think about the red
communities to engage in strategic approaches to addressing differentiated impacts of labor
changes. Second, despite state efforts to postpoal decline as long as possible, communities
are more exposed to unexpected closures and layoffs. Without access to a planned approach
allowing for mitigating the impacts of revenue loss, local municipalities are driving towards a

fiscal crisis.

Examinng Transition Policies and Programs o00n th

Policies do not address the needs of remote isolated commiigessions with

interview participants highlight critical gaps between policy and the needs of remote, isolated
coalreliant communitiesSeveral experts and practitioners identified a central challenge to

supporting community transitions is the lack of obvious development options able to replace the
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coalbased tax revenue, economic base activity, and employment. An economic development
praditioner who works for a regional development district describes how this reality affects
community stakeholdersd willingness to discus
They [would] sit in a room and start talking about transitioning economies, that
t her eddi rneoctt ar epl acement for thaté | t hi nk

support to communities is the piece that we have not figured out well on any level.
If we could figure that out, communities would be much more willing to transition.

The absence of struects to address revenue loss was a concern mentioned by nearly
every interviewee. In addition, interviewees expressed fear of the loss of critical services and
institutions. This challenge presents an important gap between existing programs and what is

neead in impacted communities.

Most funding for economic transition assistance comes through the Department of
Commerceb6s Economic Devel opment Administratio
public works, and technical assistance grants that support jatiocrand economic
development through public infrastructure. Traditional economic development approaches such
as the EDA are welhtentioned but are often4fluited for small, isolated communities.

According to a community planner, EDA resources fadirs rural, remote geographies
because vulnerable communities lack the ability to link the general planning resources to

recommended strategies.

EDA funding does not Apromote any strategi
but you have to kow what your strategy is to get what you want out of your study. Not to be
cynical but you got to tell the people that are doing [the feasibility] study exactly what you're

| ooking for.o
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From the perspective of experts on the ground, communities teackta tlear vision of
what a postoal economy looks like, and therefore, it is a challenge to leverage federal
resources. The community planner also identified a concern is that infrastructure investments

may push municipalities into further debt.

Commuirities that have lost their tax base and now are losing some of their
industrial tax base, and now are losing workers who were the customers for the
water or the sewer or the new road or whatever itis... There's nobody left to pay for
it. So, the communitis hit once again [and] now you can't even borrow money.

Currently, there are no federal strategies, from the EDA or otherwise, that directly

address the fiscal challenges facing impacted communities.

Practitioners identified a need for facilitated dissions about social and economic
i mpacts of c¢closure and what that might mean f

involved with the transition negotiations in Centralia, Washington emphasized the importance of

an honest assessment of the impaatsart i mel i ne of <c¢cl osure. fAThe r €
the room. Okay, this plant i1 s going to close
community, for the workers, for the environme

literat ur e and practice regarding Ashrinking citi
manage or control decline (Hollander and Németh, 2011; Rhodes and Russo, 2013). A

community planner spoke of strategie® that nf
whatever it can support without the tax base
think about the future, even if that future i

our school s. o
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Several participants underscored itm@ortance of these strategies. However, as
practitioners often come from outside of the community, they felt that these conversations
needed to be initiated from within the community. This a defining challenge to community
transition planning: to be remht requires crosscale linkages between stakeholders and
organizations and strong institutions that are willing to partner and experiment (Anderies et al.,
2004; Besser and Miller, 2013). However, practitioners with relevant expertise and access to
resaurces do not feel they have the license to begin or lead these conversations. So, as one
feder al economic devel opment specialist descr

the community. o

Policies do not provide resources to support early @-term plannindgPrevious studies

examining economic transitions in resoudspendent counties emphasize the importance of
economic diversification and planning before the decline occurs (Rasker, 2017). In addition to
proactive planning, transition strateg need to mitigate the immediate impacts and provide
support for a longerm, economic transition (Haggerty et al., 2018). Interviews demonstrate that
timelines of federal Transition Assistance Programs are incongruent with the needs of impacted
communites. Federal and state resources for communities are not available until formal
announcements of closure or demonstrated layoffs. For example, in 2017 the Montana
Department of Labor and Industry was awarded a $2 million POWER grant to support retraining
of displaced coal workers. However, this funding nearly expired because operator Talen Energy
had not announced any layoffs (Lutey, 2019c). Similarly, an economic development practitioner
highlighted the challenge of finding resources to support proadawaipg in coaimpacted

communities in their economic development district.
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We have [a] communities that was one of the most impacted by the closure of the

coal mi nes, but they didndét qualify for op
notdecreaseddr i ng the time in which they were do
one of the challengesé Theyobére not al ways

POWER and ACC program criteria limit proactive planning efforts. Instead, these
resources oppercyt easasd sieamere@® and practitioners
communities are able to access these critical resources, it may be too late to alter resilience

pathways.

In the U.S., existing transition assistance policies tend to focus on the imnieghatts
of closure. Economic and community development practitioners emphasized that projects linked
tolongt er m solutions take ti me, and it is iIimport
inwithathreey ear gr ant and s anarg ofthhse grants aperateian shprt 06 A's
term funding cycles, practitioners are asking for support that can be linked {tefamg

economic development goals.

Existing transition support is insufficieRblicy experts are calling for larger investments

and geater external support for impacted communities and workers than the existing programs,
like the ACC, provide. A tax policy expert with a national public policy research firm assessed

that federal intervention is key:

Federal resources are going to be critical
through a fiscal crisis to solve its own |
themselvesé when youbre in this fiscal de.

redevelopyour community into a place that has a sustainable economic base?

Experts argue that impacted communities and regions may neetelomgeinvestment
Aforders of magnitude higher than [existing] g

peryea for 10 year s. I wouldndét do it forever.
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mi ght be about the right |l ength. o6 Polici

communities and regions may be key. Interview participants emphasized tréainge of these

placebased investments.

Now, why if your family is from Gillette, Wyoming and has been for years, you

know for generations, should you be expected to go live in the suburbs of Denver

and find a job? Along the same lines, we look at coaimunities as places that
have contributed to the economic growth of the U.S. for generations, and we feel
|l i ke itds a cause for a just transit.i

Interviews with key informants highlight the need for federal transition assistaace of

much greater scale that is tailored to the specific needs of these coal impacted communities and

regions.

Conclusion and Policy Implications

e s

on

As the pace of the energy transition accelerates, it is important to consider how federal

and state policy hav&aped the existing transition landscape and how to provide meaningful

opportunities and tangible resources that support communities navigating the social and

economic impacts of transition. This paper has explored how the concept of policy corridors can
be used to study the relationships between federal and state policies and community resilience

pathways in the context of the U.S. coal transition. The analysis suggests that community

resilience and transition theory provide a useful framework for exagimow exogenous

factors, specifically macrscalar policies, shape transition planning at the community level.

Findings indicate that past energy policies have created thgeophery dynamic and

complicated ownership regime that thwarts transitioartffin remote coal communities. The

absence of a coordinated national energy policy exacerbates uncertainty for coal communities

t

f

o
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and leaves it to states to establish their own legislation, resulting in a range of strategies and
levels of support. Two distct policy corridors emerge among states reviewed in this paper. The
first corridor accelerates the energy transition and seeks to clarify the pace of transition by
negotiating closure dates or incentives to expedite coal plant retirements. The seddad cor
works to slow transition by bolstering the coal industry and aims to postpone coal plant
retirements. While it is too soon to know how community pathways will be shaped by these
policy corridors, both the literature and expert interviews agreetthéeges that provide more
certainty around closure dates, provide time and resources for early planning, and secure

transition funds better equip communities to navigate transitional ruptures.

Findings from the policy analysis and interviews with etgpand practitioners highlight
several opportunities to improve policy to address the coal transition. At the federal level, there
is a need for comprehensive legislation that coordinates the energy transition by establishing
clear timelines and strategifes transition; mandates a comprehensive assessment of impacts of
closure; and identifies strategies to mitigate social, economic, and environmental impacts of
closure. In coordination with energy transition policy, federal assistance programs for coal
communities need to be significantly expanded in terms of scope and scale. Policy experts are
calling for longterm, predictable funding for assistance programs and significant reinvestment in
impacted communities and regions. More flexibility is needeaim grant programs can be
used to better meet the needs of vulnerable communities. One example of how criteria of
programs can be adjusted is to enable access to federal resources before closures are officially

announced.
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Interviews with practitioners hidighted limited capacity and weak ties to state and
federal actors key as challenges to strategic and meaningful transition planning. One solution to
address these challenges is to facilitate and support coordinated regional planning that integrates
energysystem and economic development approaches. Buildingtlong m capacity and
institutional relationships through rural regional planning supports community and regional
resilience (Healey, 1998; Morrison, 2014). Experts interviewed point to thaldgpan
Regional Commission as a potential model to create -swaar networks and leverage existing
resources needed to bring planning expertise and geographically sensitive approaches to
community transitions. Finally, to address the problem of saigl and replacing revenue
losses states need to remove barriers to saving revenue and expand the range of financial tools

that enable communities to unwind fiscal dependence on coal revenue (Haggerty et al., 2018).

Further research should continue tammne the factors shaping community and regional
path creation. Empirical assessments are needed to understand, recognize, and strengthen the
endogenous capacities and social processes that communities enact to overcome challenges and
navigate change. Inmoment of increasing environmental and economic uncertainty, scholars,
policymakers, and practitioners need to broaden our theoretical and practical toolset to grasp the

emerging opportunities and transcend the rising challenges in resource regions.
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Introduction

Colstrip (pop~2,440) is a rural community in Rosebud County in the High Plains of
southeastern Montana, more than 100 miles east of the nearest large city (Billings, pop.
~110,000). It sits roughly 20 miles north of two Native American reservations, the Northern
Cheyeme and the Crow reservations, and at the northern end of the Powder River Basin, the
single largest source of coal in the United States and one of the largest deposits of coal in the

world.

As its name implies, Colstrip was born from cé&lstablished irthe early 1920s by the
Northern Pacific Railway Company to provide fuel for locomotives (City of Colstrip 2020a), the
townsite was sold in 1959 to the Montana Power Company (MPC) as diesel replaced coal as the
fuel of choice for locomotives. For nearlylacade, coal production was idled, but it resumed

with the construction of the Colstrip Steam Electric Station in the late 1960s.

In the 1970s, a variety of factors, including federal Clean Air Act regulations on sulfur
dioxide emissions and concerns abengrgy security, drove a rapid and extensive development
of low-sulfur coal resources in the Interior West, which displaced higléur coal from
Appalachia and the Midwest (Robertson 1979; Gerking and Hamilton 2008). Colstrip was one of
the dozens dbcations identified for construction of min@outh generating plants and high
voltage longdistance transmission lines (US Bureau of Reclamation 1971). In 1975 and 1976,

Col strip Stationbébs Units 1 and 2 bednte3 oper at

(1t i s unclear why the town is named fACol strinp
is derived from the Middle English word ficol
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and 4 came online in 1983 and 1985, with 1,480 MW of generating capacity. With a total
capacity of 2,094 MW, Colstrip Station became the sedarykst coafired power plant in the

western United States and the largest in Montana.

During construt i o n , Rosebud Countydés population mo
roughly 6,000 in 1970 to more than 13,000 in the-&880s. Following the completion of Units
3 and 4, population abruptly dropped by several thousand, settling just below 10,000 residents in
the 2000s. Coal production from the Rosebud mine, which proaltiesh e pl ant 6s f uel |

varied since the 1980s, but in recent years, output has hovered near its lowest levels in decades

(Figure3).

Figure3. Rosebud County Population and Rosebud Mine Coal Production

= Population == Coal production (milion short tons)
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Data sources: US Census; EIA (2020a). Note: Coal production data available only from 1983 through 2018.
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In recent years, as cefited power has come under increasing pressure frorcasiy
competitors, including natural gas, wind, and solar, Colstrip Station has become less competitive,

leading b a reduction in power production and associated coal mining.

In 2010, Colstrip Station generated more than 16,000 gigéneats (GWh) of net
electricity, its highest level, but annual production declined to roughly 13,000 GWh from 2016 to
2019 (EIA 2020k At the Rosebud mine, employment hovered near 400 workers from 2005
through 2016 but dipped to a low of 320 in late 2017 (MSHA 2020).2 Colstrip represents an
outsized share of the coal industry in Montana. As of 2017, the power plant employed nearly 80
percent of Montanads coal power plant wor kforc

35 percent of the stateds coal mi ners (Nowako

This year, following a legal settlement related to the installation of emissions control
technologies undehte Cl ean Air Act, Units 1 and 2 shut
29 percent . The future of the plantds remai ni

sections ahead.

Transition Challenges for Colstrip

For rural and remote coatliant communities like Colstrip, a shift away from fossil
energy implies major social and economic transitions. Rural communities often have limited
capacity, networks, and resources to navigate shocks such as the closure of a major employer.
When these shulxs occur, communities may experience a structural shift in employment and
economic opportunity. The isolation and distance from population centers limits opportunities to
participate in the knowledge and servibased sectors, which are increasingly emi@ated in

urban locations (Rasker et al. 2009). In addition, the loss of local tax revenue can affect
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governmentds ability to provide services and

(Haggertyet al. 2018).

The town of Colstrip and Rosebud @iy are heavily reliant on coal for employment,
economic activity, and public revenues. In 2017, the taxable value of all property across Rosebud
County was roughly $95 million, $76 million of which was accounted for by the power plant,
coal mine, and assiated property. Units 1 and 2 represented $22 million of this taxable value,
meaning that the c¢closure of these units erase
base (importantly, subsequent increases in the local property tax rate may aheaurity
revenues would not experience such a sharp drop). As shown in Eigaeer plant property
makes up an even larger share of the local tax base for Colstrip schools (Wagner 2018).
However, state tax | aws knowrised fomp®mpnydakels z at i o
in other counties would help offset revenue shortfalls in Colstrip, limiting local losses (Montana

Office of Public Instruction 2020).

Local governments will experience other major changes in revenue due to the closure of
Units 1 and 2. Lower coal production driven by the closures will reduce the federal and state
royalties and taxes that have flowed to Rosebud County for years. The state estimates that these
will include annual losses of roughly $460,000 in federal mineraltiegand $900,000 in state
coal taxes, though the ultimate level of losses will depend on coal prices, which form the base of

the tax (Wagner 2018). For context, total revenue from all sources for Rosebud County in 2018
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was $12.6 million (Montana Legislae 2020). However, these losses could be partly offset by

an increase in payments in lieu of taxes (PILTs), which could rise by roughly $750,000.

Figure4. Local Taxable Property Values, 2017
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Data source: Wagner (2018).

The closure of Units 1 and 2 has dramati ca
shown in Figurés, monthly power generation fell by 33 percent in the first half of 2020,

reaching its lowest level since 1985.

“‘A recent analysis prepared for Montanabs Fina
estimates that the countyds annual PILT payme
$750,000 (Haggerty 2020).



76
Figureb. Colstrip Power Plant Average Monthly Net Electricity Generation
MWh
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Data source: EIA (2020b). Notes: No data available for year 2000. 2020 data are preliminary,
January through May only.

Anot her potential challenge relates to wat
from the Yellowstone River and is transported via arBi@ pipeline constructed by Montana
Power n 1974. Ownership of the water rights has changed over the years, but today, the water
rights and infrastructure are shared by the C
of Colstrip 2020b) . I f t he hedwaenshi@ gperatienemd ni n g
maintenance of this infrastructure would be a key concern, leading community leaders to seek a
long- term agreement that would expand the water rights to the city (Colstrip City Council
Chambers 2018). However, such an arrareggrnwvould not necessarily address who pays for the
maintenance and operations of the infrastructure, an issue that has arisen in other natural

resourcédependent communities (e.g., Raimi and Newell 2016; Smith et al. 2019).
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Complex Ownership Structure AdtsUncertainty

The complexity of Colstrip Stationds owner

chall enges for the community as it navigates

owners face varying regulatory, economic, and social conditibeg,.each have different
incentives that affect their decisiomaking. The varying approaches taken by plant owners have
exacerbated the uncertainty over when and whether Units 3 and 4 will close, making it difficult

for local stakeholders to plan for atpotial transition (Haggerty et al. 2018).

To understand this dynamic, it is useful
1972, the Montana Power Company partnered with utilities in Washington and Oregon to
devel op Col st r i ipgfacilitiesi (Haggerty atald201F)eAtoagrwitht MPC,
Seattlebased Puget Sound Electric (PSE) was an original partner in Units 1 and 2. The
construction and ownership agreement for Units 3 and 4 involved six entities with varying levels
of investment: ME, PSE, Washington Water and Power, Portland General Electric (PGE),
Pacific Power and Light, and Basin Electric (Coal Transportation Agreement 1981). Over time,

companies have invested and divested from Colstrip, and some have changed names.

In 1997, Monana deregulated its electricity sector (Martin and Everts 2002), which

enabled MPC to sell its generating assets to Pennsylvania Power and Light (PPL) and divest its

t

ownership of the town. unt i | that poalpt, Col s

incorporated in 1998, technically becoming

t

h
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history? (City of Colstrip 2020a). In 2015, Talen Energy, an independent power producer

operating plants in multipl e Ul&ing@olsteprStatmar ket s

(Brown 2015) , and is the plantbés operator.

When Units 1 and 2 were retired, sSi X entit

remaining units: Talen, PSE, PGE, Avista Corporation, PacifiCorp, and NorthWestern Energy

(NWE). Eachof these companiesxcept forTalen, is an investeowned utility.

Colstrip Station obtains all its fuel from the Rosebud mine, previously owned by
Westmoreland Mining Company, which filed for bankruptcy in 2018. In 2019, the company

emerged as Westmoagld Mining, LLC, which was created by Westmorelafiding

Companyos first |lien creditors (Lutey 2019).

Colstrip Units 3 and 4 owners and Westmoreland Mining Company since 1998 and was recently
renewed throgh 2025 (Westmoreland Mining, LLC 2019), creating at least one point of

certainty for the community.

Closing Units 1 and 2 Highlights the Risks of Future Closures

The closure of Units 1 and 2 was driven by a mix of ad hoc legal efforts and market
factors.In March 2013, the Sierra Club and the Montana Environmental Information Center sued
t he pl anftal@gng thavthey hasl yiolated the Clean Air Act by undertaking major

repairs without obtaining permits that would have required installationditiathal pollution

5 For company towns such as Colstrip, divestiture of ownerstusarvices could exacdrate
challenges of resource dependency (Commander 2018). Though an important aspect of

Colstripbs situation, the i mpact of MPCO6s di

¢ Sierra Club and MEIC v. PPL Montana LLC, et al. (2013)

\Y
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controls. In July 2016, the partieateredan administrative order on consent (AOC) requiring
Units 1 and 2 to cease operations by July 1, 2022 (Montana DEQ 2012). In June 2019, Talen
announced that Units 1 and 2 would be permanentihgdetwo years early because of financial
challenges, citing an inability to renegotiate fuel costs with the Rosebud mine operators (Talen

Energy 2019).

The future of Units 3 and 4 is wunclear and
different decigons over when to exit the plant. One key driver of these varying timelines is
differing regulatory and policy environments for plant owners based in Oregon and Washington,

states that are seeking to phase out-ficed power.

In March 2020, the WashingtdJtility and Transportation Commission (WUTC)
approved the acceleration of depreciation of
Units 3 and 4 through December 31,2028UTC has al so approved Paci f
timeline for exiting owership of Units 3 and 4, from 2046 to 2027 (PacifiCorp 2019). To meet
the requirements of Oregonds SB 1547, PGE wil
2030 and remove them from its portfolio by the end of 2034 (PGE 2019). PSE will need to exit
owner ship of Units 3 and 4 to comply with Wash

Act, which requires all electric utilities in the state to eliminate-fioad electricity by 2025,

7 Avista Corporation, US Securities and Exchange Commission Fatn2620.

8An Act Relating to Supporting Washingtonds CI
Clean, Affordable, and Reliable Energy Future, SB 5116, State of Washington Legislature

(2019).



8C
Figure6 illustrates the complex, shifting, and uncertainnatufe Col st r i pdéds own
structure. The stippled areas represent the closure of Units 1 and 2, and the gray areas with
guestion marks indicate the ownership shares that are expected to be divested by various

companies in the years ahead.

Figure6. Colstrip Ownership Shares, 202835
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Data sources: Avista Corporation, US Securities and Exchange Commission Form 8-K, 2020; Pacificorp (2019); PGE (2019); Talen
(2019); WUTC (2017, 2019).
It is possible that buyers will emerge to take on the shares vacated by these exits.
However, the longerm uncertainty surrounding cef@ed power in the United States, along

with the specific challenges facing Cwig, dim this prospect.

In 2019, NWE filed an application with the Montana Public Service Commission for
preapproval to acquire PSEG6s 25 percent inter
which had first right of refusal to purchase assatesded by PSE, sought to purchase half of
PSE6s 25 percent share of Unit 4. The sale to

needed approval from both the Montana Public Service Commission and WUTC. Arguing that
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the sale would notbe inthebes i nt er est of the public, WUTC st
request to sell Unit 4 be denied, followed by

(WUTC 2020b).

This situation highlights the central challenge faced by the community: plannitirgefor
future becomes all but impossible when there is deep uncertainty over not only whether the plant
is retiring, but when.

Uncoordinated and Limited Transition Planning Efforts Have Created
Challenges

No federal or Montana state law mandatdganced planning for the social and
economic impacts of power plant or mine closure (though there are requirements for
environmental remediation planning). New policies, such as those beginningriplemented
in Coloradd and New Mexicd? include furds to support local transition activities, such as
planning, workforce development, and reporting requirements for plant owners. In the absence of
centralized transition planning in Colstrip, a variety of aétarseluding community
stakeholders and someapt ownerd are taking measures to support the community in

navigating the transition.

After the closure of Units 1 and 2 was announced in 2016, three distinct proposals
emerged to address Colstripbs future. These e

reflecting the differing priorities of local and regional stakeholders, from a traditional

° Just Transition from Codbased Electrical Energy Economy, HB1914, Colorado General
Assembly (2019).
10 Energy Transition Act, SB 489, New Mexico Legislature (2019).
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comprehensive economic development strategy process aimed at economic diversification
(SEMDC 2017), to a plan for local stakeholders to press for new federaseffortaintain the
viability of coalfired power and mining nationwide (Taimerica Management et al. 2017), to a
plan focused on job creation driven by cleaning up a legacy of local groundwater pollution

(Northern Plains Resource Council 2019).

In paralled though not in coordinati@n with those planning efforts, some plant owners
have established funds to support transition efforts as part of their negotiations to exit ownership
of Colstrip Station. The first of these efforts emerged in 2017 during rate egstations
between WUTC and PSEThe resulting settlement required PSE to contribute $10 million for
community transition planning and prompted the creation of the Colstrip Community Impact
Advisory Group (CCIAG), whi c hitywamstonplamiow ened At
address future closures at the Colstrip Gener
community |l eaders, and | abor and economic dev

Office 2017).

The approved CCIAG draft plan prides for the establishment of a sesraember board
tasked with distributing the community impact funds provided by PSE to projects that support
workers and enhance local economic development. The CCIAG plan includes two funds: $7.5

million for issuing grats and shofterm loans supporting worker assistance, economic

LWUTC v. PSE, UEL70033 and U&70034, before the Washington Utilities and
Transportation Commission (2017)
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diversification, and tax base replacement; and a $2.5 million endowment, the proceeds from

which would be used for future grants and loans (CCIAG 2018).

A second effort, the result of a paftsettlement between Avista Corporation and
WUTC, requires the company to contribute $3 million to a Colstrip Community Transition Fund,
to be shared among the town, Rosebud County, and the Northern Cheyenne Tribe (WUTC

2018). As of this writing, it is notet clear how this fund will be administered and distributed.

Looking forward, additional planning and funding will likely be needed to support any
effective transition initiative. For example, one effort in Washington State (the Centralia Coal
TransitionFund) offers $55 million to support local transition efforts (State of Washington
2011); in New Mexico, $50 million has been set aside to support environmental remediation,
severance pay, and job training in and around one community where a larfjeecbplant is

slated to closé?

In addition to securing transition funds, the City of Colstrip will need to address the
i mpacts of potenti al revenue | osses outlined
public resources with changing populatiendls, is one strategy to maintain fiscal health in
cities experiencing decline (Hummel 2015). Fghtsizingto be effectively implemented,
residents, local leaders, and planners would need to agree to the difficult proposition that the city

will shrink (Ehrenfeucht and Nelson 2011). Though the CCIAG plan identified the impacts of

2 Energy Transition Act, SB 489, New Mexico Legislature (2019).
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plant closure, righsizing strategies, such as participatory budgeting, have yet to play a

prominent role in public discussions in Colstrip (CCIAG 2018; Just Transition F&tj.20

One option that could, in theory, enable the continued operation of the Colstrip plant in a
carbonconstrained future would be the addition of carbon capture, use, and storage (CCUS)
technology. However, a study commissioned by the US Departmeneofyeand completed in
2018 (but only made public in 2020) found that deploying CCUS would require roughly $1.3
billion of upfront investment and more than $100 million in annual operating costs (Leonardo
Technologies, Inc. 2018). Despite the availabilityemleral tax credits for CCUS deployment,
these high costs led the study authors to conclude that undertaking such a project may not be

financially viable.

Policy Interventions to Support Colstrip

For several decades, state and federal funds have beeteditoward Colstrip and the
surrounding region to support economic development planning, infrastructure, and other key
services. In addition, several pieces of legislation have been proposed and enacted that have
considerable bearing on the future of ph&nt, mine, city, and region. This section provides an
overview of some of these interventions, including state and federal efforts, over roughly the last

10 years.

State Interventions

Montana has taken a variety of initiatives to support the ColsgipmeSome of the

clearest efforts have come from the Montana Coal Board, which was established in 1975 to

all ocate funds raised from the statebds sever a
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supporting Al ocal gov eegured&mtpantl theuprovisios of publiat hav
services as a consequence of Issgale development of coal mines and agahg energy
compl exes or as a consequence of a major decl
2019). The sevemember board mé quarterly to consider applications and award grants for

infrastructure planning, health care, and other local services.

In the past decade, the board has awarded more than $7 million to governmental entities
in Rosebud County: the cities of Colstrip &matsyth, local school districts, Rosebud County,
the Northern Cheyenne Tribe, and other taxing units such as fire districts (Montana Department
of Commerce 2020). Grants to cities have primarily supported utilities and emergency services
(including law eforcement), followed by grants to school districts. Grants to Rosebud County
have primarily supported health programming and general expenses such as building
construction. Across afjrants, just $130,000 (1.9 percent) was awarded to projects with an

explicit economic development focus (Figufe
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Figure7. Montana Coal Board Grants to Rosebud County Governments,22209
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Data source: Montana Department of Commerce (2020). Notes: Data through March 2020. EMS
includes fire and law enforcement.

Along with funding direct support from the coal board, the state has considered and
enacted numerous pieces of Il egislation with s
have focused on aspects of t hagingremediadodandc oal t
timing of power plant closure, linking that process to social and economic transition efforts, and
preventing an early closure. Taldlédentifies these bills, notes whether they have been enacted,

and provides a brief description. THiscussion that follows provides additional detail.

To ensure public and environmental health for toergn rural economic development
(BenDor et al. 2015; Haggerty et al. 2018; Hibbard and Lurie 2013), and in light of the many

uncertainties surrounding the future of Colstrip, state legislators have esacézdl bills



focused on the decommissioning, remediation, and environmental reclamation of coal mines and

power plants. For example, the 2017 CbBaed Generating Unit Remediation Act (SB 339)

required

standards and extent of the cleanup they planned to pursue. In 2019, SB 264 amended the act to

87

Col stripbs oper aediationgplartand ostlindthei t

an

include labor standards, including prevailing wage standards, for workers carrying out these

activities.

Table4. Recent Montana lggslation Addressing Coal Facility Closure

Bill No.

SB 339

HB 22

HB 585

SB 338

SB191

SB 201

SB 264

HB 292

HB 467

SB 33

SB 331

Year

2017

2017

2017

2017

2019

2019

2019

2019

2019

2019

2019

Status

Enacted

Enacted

Enacted

Not enacted

Enacted

Enacted

Enacted

Enacted

Enacted

Not enacted

Not enacted

Description
Establish Coal-Fired Generating Unit Remediation Act

Appropriate money to assist, intervene, plan for closure of
coal-fired generation

Provide loans to owner of coal-fired generating units

Propose Coal-Fired Generating Unit Mitigated Retirement Act
Allow counties to establish coal trust fund

Revise requirements to hold mining permit

Revise laws related to coal-fired generation
remediation activities

Increase funding to coal board
Authorize securitization for energy infrastructure

Allow NWE to purchase additional 150 MW share of Unit 4 of
Colstrip Station for $1

Revise electric utility cost recovery for certain coal-fired
generating units and transmission

Proposed and enacted legislation has also addressed the need-ferfoptanning in

Colstrip, consistent with recent research emphasizing the importance of providing more certainty

en
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about closure dates to fhfate transition planning (Roemer and Haggerty, forthcoming).
However, as discussed in Section 1, considerable uncertainty remains about the timing and
owner obligations of closing the plant. In 2017, HB 22 enabled state officials to represent
Mo n t ameae8tsin the settlement negotiations between PSE and WUTC, focused on
decisions about decommissioning, remediation, and power replacement. That same year, SB
338 which was not enactédwould have required plant owners to file a retirement plan, allow
for the development of a transition agreement, and create a retirement planning and grant
program and account. In 2019, HB 467 authorized securitization for energy infrastructure,
allowing electric utilities to raise revenue through bonds, lowering the abstiring or
replacing assets. This approach, which has garnered interest in numerous states (Bodnar et al.

2020), could provide substantial revenue to support transition efforts in and around Colstrip.

Other legislation has focused on the economic otgpfor affected communities. In 2019,
HB 292 increased the share of the stateds coa
2019, SB 191 allowed Rosebud and Big Horn counties to establish a coal trust fund, addressing a
common challenge faesourcedependent counties, which often have limited fiscal autonomy
and capacity to collect, save, and distribute natural resource revenues (Newell and Raimi 2018;

Haggerty 2019).

Finally, in contrast to efforts aimed at managing the closure of Colstipe recent
legislation has sought to prevent or limit the decline of coal in Montana. In 2017, HB 585
all owed the stateds Coal Severance Tax Trust
infrastructure and economic development needs, to potgmiralvide loans to facilitate the

continued operationofcoéli r ed power generation in Montana.
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(SB 33) would have allowed NWE to purchase an additional ¥8U share of Unit 4 of
Colstrip Station for $1 (CateSarney 209). The proposal, which was not enacted, would have
given NWE more control over the retirement date of Unit 4, which it has expressed interest in

operating through 2045 (NWE 2019).

Federal Interventions

Along with those significant efforts at the statedk the federal government has
provided consistent, if modest (roughly $4 million total from 2001 to 2018), support for regional
economic development (Figug. The US Economic Development Administration has awarded
annual grants to local and tribal e for the continuation of their comprehensive economic
development strategies as well several small grants for infrastructure projects. The USDA Rural
BusinessCooperative Service has also been involved in the region, primarily through Rural

Business Deelopment Grants and the Rural Energy for America Program.

These funds have flowed primarily to the Northern Cheyenne Tribe and the Southeastern
Montana Development Corporation, the regional economic development planning organization.
The majority of thednding ($2.4 million) has supported economic development planning,
economic development grants to businesses and other local entities ($850,000), and

infrastructure development ($640,000).
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Figure8. Federal Economic Development Funds for Rosebodnty, 20012018
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In addition to these grants, the federal government has provided funds to Colstrip and
other Montana coal communities through the Partnerships and Opportunity Workforce and
Economic Revitalization (POWER) Initiative. In 2017, the siaépartment of Labor and
Industry was awarded $2 million, which has been distributed across worker retraining programs
operated by local unions and higher educational institutions (Montana Department of Labor and
Industry 2020). However, deploying thesegmams has been slowed by restrictions on
eligibility, particularly the requirement that workers must be unemployed to enroll in a retraining

program.

Local Environmental Issues and Opportunities

Like all coalfired power plants, Colstrip generates sigm@ifit quantities of waste

product s, particularly coal combustion resi

du
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are typically sttypge dstirnuditduryeds lamdifwdtlo ponds,

managed properly, can contaminatedlowater resources.

Colstripbs network of CCR i mpoundments, wh
exceeds 800 surface acres (Northern Plains Resource Council 2019), and numerous legal
proceedings have documented an extensive legacy of groundwatimmation. Although
small amounts of contamination were anticipated by the Montana Department of Environmental
Quality (DEQ) when the ponds were permitted in the 1970s, the extent of groundwater pollution
has substantially exceeded those expectationkpeevious efforts to prevent the spread of
contaminated water have failed (Montana DEQ 2
lawsuit brought by 57 individuals over water contamination associated with ash ponds, paying
out $25 million to the plaintiis (HalsteadAcharya 2008). In 2012, the ownensteredan AOC

with DEQ that requires the remediation of this pollution (Montana DEQ 2012).

The remediation process has required extensive study of local hydrogeology and
produced reports documenting theesgat of the pollution, finding that the plume has spread
under parts of Colstrip and numerous nearby creeks (Montana DEQ 2020). For example, a 2019
report carried out as part of the AOC found that the levels of boron, cobalt, lithium, and
molybdenum at nely monitoring locations were substantially higher than background levels

(Hydrometrics, Inc. 2020).

The AOC requires that Colstripbs owners ta
monitor groundwater conditions, and address contamination whereedtacted. This includes
the addition of new synthetic liners to CCR impoundments and the installation of evaporation

systems to reduce water volumes at ash ponds,
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limiting the risk of future leakage. In addition, the owners are required to install €aptur
systems and pumping equipment at sites where the plume is detected. As of early October 2020,
the Montana DEQ has provided conditional approval to multiple aspects of the cleanup plan, and

public comments are being collected (Montana DEQ 2020).

Environmental, Health, and Economic Impacts of Air and Water Pollution

Groundwater contamination in Colstrip not only affects local ecosystems through its
connection with streams, but it also poses a
economyAs noted above, some of the plume extends beneath horGesstrip, and failure to
halt further spread could contaminate groundwater under additional homes (though, as noted

above, Colstripbs municipal watereRives). suppli ed

In addition to risks associated with water, air emissions fromfoedl power plants
contribute to respiratory and cardiovascular iliness, causing large morbidity and mortality
impacts around the world (Rauner et al. 2020). In the United Stabteern coafired power
plants include equipment to reduce these pollutants considerably, but they do not eliminate all
emissions of concern, including nitrogen oxides (NOXx), a precursor to ozone formation and fine
particulate matter (PM), and sulfur dide (SO2), also a PM precursor (e.g., Henneman et al.

2019).

In Colstrip, pollution controls and reduced output have contributed to declines in these
pollutants since 2000. However, SO2 and NOx emissions from the Colstrip plant have lagged

reductions seenationwide (Figure®).
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Figure9. Nitrogen Oxides and Sulfur Dioxide Power Plant Emissions
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Data source: EPA (2020a).

Addi ti onal data from the Environment al Pr o

database indicates that emissions of other chemicals of concerddwwmed considerably over
roughly the past decade. In particular, air emissions of chromium and chromium compounds,
which can increase risk of cancer and other diseases and have been the largest contributor to
health risks fr omdedidedhy moretidas 75 percent feom200%td 2018s

(EPA 2020b).

13 Chromium and chromium compound emissions accounted for more than 97 percent in 2007
and 84 percent in 2018 of air éekSceeningpnsod heal
Environmental Indicator scores (EPA 2020b).
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Unfortunately, we are not aware of any studies that have examined the specific effects of
water contamination or air emissions on the health of Colstrip residents. But in general terms,
healh risk® whether from water pollution, air pollution, or other souécese often reflected in
economic outcomes such as property values. A substantial body of research demonstrates that
polluted sites considerably reduce the value of nearby property (G&aperdran and
Timmins 2013; Guignet et al. 2016; Haninger et al. 2017; e.g., Zabel and Guignet 2012). And
studies that demonstrate reduced property values because of pollution may underestimate the true
health risks for residents, particularly if peoptertt have full information about the extent of

local pollution (Hausman and Stolper 2020).

To the extent that air and water pollution harms the health or quality of life for Colstrip
residents, some of these effects are likely reflected in lower progdugs. Of course, the
closure of the power pladitwithout a new source of local employment and prospinitypuld
severely damage the local economy and reduce property values. These effects could be far more

consequential than any reductions caused by partlut

In sum, reduced air pollution from the Colstrip station has likely reduced public health
risks, but the continuation of some of these air emissions coupled with the legacy of groundwater

contamination poses ongoing concern for the local environmeribeal public health.

Economic Potential of Remediation

Access to a healthy environment, including clean water, is a prerequisite faetamg
economic growth. Recognizing this reality, state legislators, plant owners, and other stakeholders
have examing options for addressing the groundwater contamination in Colstrip. In addition to

the longterm necessity of managing this legacy, cleaning up groundwater in Colstrip in the near
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to medium term will require considerable resources, offering potential eéohenefits for

community member§’

In the short to medium term, plant decommissioning and environmental remediation
efforts would offer business and employment opportunities. In the medium to long term, benefits
would include reducing community healieks and enhancing property values, along with
continuing (though more modest) employment opportunities associated with site cleanup and
monitoring. One recent report (Northern Plains Resource Council 2019) assesses two options for
pond closure and grounéw er r emedi ation, estimating that T
$400 million through 2069, while a fADoing It
period.14 Intuitively, the authors estimate that a higher level of investment would leadeto mor
local jobs and higher incomes throughout the duration of cleanup and monitoring, which would

likely provide ancillary benefits to the community as a whole.

One key question is whether employment opportunities generated from remediation
activities would spport workers displaced from jobs at Colstrip Station or the Rosebud mine.
Although some activities (e.g., earth moving, project management) would be well matched to the
skill sets of some plant and mine workers, other jobs (e.g., groundwater modeling and
monitoring) are not a clear match. It is unclear whether and to what extent state policymakers

would be able to ensure that remediation jobs benefited the local workforce and community.

“For explorations of a Arestoration economyo
environmental remediation boosts economic activity nationwide, see BenDor et al. (2015) and
Hibbard and Lurig2013), respectively.
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Discussion and Key Insights

For isolated rural communities such adgtip, the decline of coal poses enormous
challenges and raises questions about the future viability of the community. The town, which
was purposéuilt for producing coal, is overwhelmingly reliant on its mining, processing, and
use. At the same time,dlwaste products generated from burning that coal have created
significant environmental degradation that poses anotheftloag m chal |l enge t o

health and economy.

Colstrip is not a unique case. Other cities and towns, particularly daatemunities in
the West such as Craig, Colorado, and Mercer, North Dakota, face similar challenges from the
closure of coafired power plants and mines. Additional cities and towns, less isolated but still
heavily reliant on coal, oil, or natural gasstgstain local economies, may face sindlalbeit

less acuté challenges in the years and decades ahead.

To help support communities in transition, we offer several key insights from the Colstrip

experience for policymakers, community leaders, and othieztstéders:

91 Deep uncertainty makes planning difficult, if not impossible, for communities in
transition. For Colstrip, this uncertainty stems from complex ownership structures and
competing priorities for policymakers in Montana and nearby states. Ingbacof
certainty, some state and local efforts have focused on maintaining the status quo rather
than proactive planning, ultimately hindering the ability to facilitate a successful

transition.
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1 Future climate policy can support planning efforts in comitraslike Colstrip by aiming
to provide some indication about the timeline of emissions reductions, thereby informing
decisions about the timing of plant or mine closures. In addition, state and federal
policymakers could support local planning effortsedily, by providing funds and
technical assistance that takes advantage of existing economic development resources.

1 This case demonstrates that funding for transition planning often emerges from ad hoc,
uncoordinated processes playing out in boardroomstate utility proceedings and
among local stakeholders. Planning efforts would be enhanced if communities,
regulators, plant operators, and others coordinated their activities and funding decisions
with clearly defined goals, similar to the approach ndgeestablished in Colorado and
New Mexico.

1 In the absence of certainty and coordination, much of the responsibility for transition
planning, including the need to find funding to support these efforts, falls on the local
community. However, not all commities have the capacity or inclination to take a
proactive planning approach, reducing the likelihood of developing and implementing a
successful transition strategy. Policies that build local capacity, such as technical
assistance or grantstosuppogpini ng processes, could incre
plan proactively.

1 Isolated communities in transition may face a declining population and shrinking tax base
in the years ahead. If so, local stakeholders need to consider how tsiz&ght

governmenservices and develop new, if more modest, drivers of local employment and

prosperity.
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1 Environmental remediation activities, including cleaning up polluted groundwater and
reclaiming mines, have the potential to provide shaorti mediurterm employment
opportunities. However, absent more detailed information on the benefits associated with
di fferent |l evels of remediation, it i s unc
be to carry out these activities. Additional research to better charachkexize t
environmental, health, and other benefits of remediation would help inform these

decisions.

Conclusion

Socioeconomic vulnerability to the decline of the coal industry varies widely, but in the
US West, it is associated with rural communities in remstgated geographies. For
communities like Colstrip, Montana, the decline of the coal industry poses acute economic
impacts, including structural changes in employment and significant declines in revenue that
threaten t he vi ab ingtiutions, serficest amekinfrasoustaré k Calstrip,t i ¢ a |
transition planning efforts led by local stakeholders have been hamstrung by uncertainty about
whet her and when the plant will <c¢close, which

structure.

Although the state of Montana has a clear set of policies addressing planning for coal
plant decommissioning and environmental remediation, it has not provided substantial resources
or a framework that facilitates planning for the social and economic tmp#closure. This is in
stark contrast to recent state policies enacted in Colorado and New Mexico. Federal grantmaking

has provided some support for economic development planning and workforce retraining in the
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region, but thesefforts have been modesind some grants have come with restrictions that

limit their effectiveness in supporting worker retraining.

By characterizing the transition process under way in Colstrip, this case study highlights
the challenges facing communities whose economies depenoal. It illustrates the need for a
planning framework that can enable workers, communities, governments, and businesses to
coordinate their efforts in planning for the future and identifies some of the roadblocks to that

coordination.

Policy intervetions aimed at mitigating the social and economic impacts of an energy
transitiord whether away from coal or any other energy salurcan support workers and
communities by providing additional certainty over funding and timelines. In addition, policy
efforts can support workers and communities by coordinating regional resources to plan for
transitions that are regieand contexspecific, including the potential for linking environmental

remediation activities with local economic development and employopgmatrtunities.
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Introduction

Climate scientists call for a deep decarbonization of the U.S. energy system to reduce
greenhouse gas emissions and mitigate the intensifying impacts of climate ¢R&1Qe2021;
National Academies of Sciences Engineering and Medicine, 2B2¥dbnd deploying new
technologies, a zercarbon emission transition will cause-faaching and unprecedented
changes in all agets of society. In fossflel-dependent communities and regions, the energy
transition will catalyze deindustrialization and economic restructiajlagher and Glasmeier,
2020; Peluso et al.020). Recent scholarship has considered the fiscal relationship between
fossil fuel revenue and public finance and its implications for state and local governments
(Haggerty, 2018; Morris et al., 2021; Raimi et al., 2022Bublic finance systems in energy
producing statesften rely on fossil fuel revenue sources such as severance taxes, federal
mineral payments, sales taxes, income taxes, and property(Ratas et al., 2022b)Fiscal
dependence on fossil fuel revenues reinforces politis@teance to energy transitig@odby et
al., 2019; Righetti et al., 202&nd presents significant risks to maintaining local public service
provision after a lowcarbon transitioriBarro et al., 2021)

Even in the absence of robust climate policy, @ependent communities across the
U.S. are already in transition: aging céiséd power plants are retiring, mine extraction is
decreasing, and consequently, revenues are in d¢Clates and Eaton, 2019; Godby et al.,
2015; Morris et al., 2021)n resourcedependent and rural regions like the interior West
(Haggerty et al., 2018Appalachian OhidJolley et al., 2019)and West Virginia(Morris et al.,
2021) public services like education, public safety, and health services are particularly

vulnerable to revenue decline. Rural communities must rely on endegyeapacities and
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resources to navigate the complexities of the coal transition, with limited policy guidance from
federal and state partngRoemer and Haggerty, 202Btable ser¢es and infrastructure are
critical to rur al communitiesd success and pr
health, and economic criséBrosemer et al., 2020; Sullivan et al., 2QIR¢source towns
experiencing deindustrialization must sustainljgutervices and infrastructure in order to build
a foundation for revitalizatio(Halseth et al., 2003However, most federal assistance dedicated
to the economic aspects of transition cannot offer direetma replacement or stabilize existing
serviceqgLook et al., 2021; Roemer and Haggerty, 20Zherefore, the risks to public
service® though profoundly consequential for rural communities in resource periphenies
often ignored and poorly understh Further, fiscal pressures to service provision are
exacerbated by the ongoing public infrastructure crisis in which rural areas are grappling with
severe underinvestment, and aging and neglected systems (American Society of Civil Engineers,
2018).

To respond to calls for increased social science research on the social and economic
disruptions experienced in legacy fossil communitigszilian et al., 2021 )this paper applies
community resilience theory to the ongoing industrial transition ist@je, Montana. Colstrip
a remote, coaflependent community in the Powder River Basin, dS&\home to the mine
mouth power plant, the Colstrip Electric Stea
Stationbds schedul ed nrdest iercomemt ct vri eadtidnd yt laen d
Atransitional rupt ur e @ilsom 20i4hAecordimgrortransition y 6 s r e s
theory, while transitional ruptures represent m

development trajectory, their outcomes (negative or positive) depend on how the local context
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interacts with broader exogenous faci®slson, 2012) When applied to industrial transitions,
the framework assesses how the dynamics of plant closure, alongside endogenous capacities, will
affectthecommuniy 6 s abil ity to embark on resilient f
community resilience through economic transitions, it is important to evaluate how services will
be affected by the dynamics of industrial closure embedded in the U.S. energy transition

This paper first situates public services within the community resilience literature and
scholarship on natural resource dependence. The following section outlines ounmeiked
approach, which draws on coal revenue and property tax data andtiyealiti@rviews with key
stakeholders to understand how closure could impact community service provision and
community resilience. Section 4 uses historical narrative to describe case study context. The
findings and discussion sectianeorganized in thre parts: fiscal assessment, service provision
impacts, and implications for community resilience. We conclude with recommended directions

for future policy and research.

Community Resilience and Public Services in Resource Peripheries

The concept of community resilience, which describes how a social system responds to
disruption, is frequently applied to rural contexts experiencing environmental change and

economic uncertaint{Scott, 2013; Wilson, 2010Here, we conceptualize resilience as a

Whil e the term fAenergy transitiono implies a
another, local economies dependent on fossil fuel activities (e.g., mining, processing, and

generation) will actually experience induatli ¢ | o s ur e . todaltereativé econmmies, t i 0 n ¢
including new sources of energy employment and exports, is not guaranteed for such places

(Power et al., 2015)n this paper, we refer to transition and closure more or less

interchangeably, given the focus on a edagbendent local economy.
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function of the strengths or characteristics that lead to agency aratgaization in place
based communitigBerkes and Ross, 2013ey features of community resilience include:
strong social capital based on trust and relationships between individuals and organizations
within and beyond the communiBesser et al., 2008; Harrison et al., 2016; Reimer, 2002)
inclusive and collective governance systgislig et al., 2013; Norris et al., 20Q8yillingness
to learn, selorganize, and problem solyBerkes, 200; Wilson, 2012)and strong institutions
and entrepreneurial social infrastruct(iféora et al., 1997; Morrison, 2014)hese factors
contribute to a communi capatiy toanfluangetconumenitc apaci ty
resilience(Berkes and Ross, 2013; Folke et al., 208&cently, community resilience literature
has incorporated concepts from evolutionary economic geography (e.g., path dependency) to
theorizehowa communi tyés resilience corresponds wit
ongoing processes of change and adaptafifikke et al., 2010; Scott, 2013n evolutionary
approach to resilience shows how external sho
capacities and path depkancies, including longerm sociespatial and restructuring processes
(Pike et al., 2010)

Public services and service infrastructure are essential for the success, sustainability, and
resiience of rural communitieg@alseth et al., 2019Community health, education, and public
safety services protect and advance community health andhemedti(Sullivan et al., 2014)
Services also facilitate other important aspects of resilience like social cohesion, shared values,
sense of place, and social cap{Réimer, 2002)However, the rural context also presents
challenges for public servicesgmision(Halseth et al., 2019) ong distances and low

population densities increase per capita delivery dostisat Kraenze(1955)c al | s t he fsoc
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cost of space. 06 Furthermore, decadaemy of neol i
incoherencedo have fundamentally restructured
spatial distribution of service capacitig$alseth et al., 2019, 2003; Hayter, 2017; Morrison et
al., 2015) This economic restructuring can result in thearglization of services and service
reductions, potentially eroding the local support necessary for economic renewal and transition
(Halseth and Ryser, 2006}ase studies on health and eldercare services in rural Canada and
New Zealand explain how communities fill these gaps, with varying degrees of success, by
engaging volunteers artle vel opi ng partner shi pssitzoe & esoerriveincte
(Nel et al., 2019; Ryser and Halseth, 2014; Skinner et al., 20h4éje is an urgent need and
opportunity to implement alternative service delivery models in nmatextsi however, efforts
to renew and replace outdated infrastructure and the delivery of services are significantly
challenged by the fiscal and policy realities of th& @dntury(Halseth et al., 2019)

Public ®rvices and resilience in resource peripheries are also shaped by historical
industrial development and natural resource dependence. Scholarship on resource dependence
of fers important insight into how tihges unrul i
long-term community and economic development outcomes in resource perigVarksy et
al., 2012; Smith and Haggerty, 2028}faple commoditproducing regions are often unable to
leverage resource production into economic diversification due to remoteness, specialized
infrastructure, and spedied labor skills(Innis, 1929; Watkins, 19637t the community level,
an overadaptation of built and social infrastructure reinforces dependence, leading to persistent
underinvestment in other areas ofraimunity developmer({fFreudenburg, 1992Moreover, the

strong cul tur al ties that extractive industri
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econom e (freudenburg, 1992) r i c o g nii nt i evf@fiudscot,cB@R)influencing
stakeholder expectations about employment and economic development, contributing to
reluctance of many communities to choose alternative development paiiWitsm, 2012)
Scholars have voiced critical concerns about closely intertwined resource development and
service provi si on.(20B0pstudy ef xeenotgniingng regibhsensAbsiraliae 6 s
guestionsthéongt er m sustainabi |l ity ofprofiideddsdentimdlg t he ge¢
health, education, and community facilities. Additionally, research from the boomtown context
of unconventional oil and gas development in North Dakota describes the dangerg ptiblic
services to volatile and unpredictable extractive industries, including ongoing uncertainty, long
term debt, and the sudden expansion or retraction of se(@oeth et al., 2019; Smith and
Haggerty, 2020)Depending on uncertain natural resource revenue risks the stabgitylic
service provisiorfNewell and Raimi, 2018a, 2018b)

The United Statesod6 energy tr anfisedpowesn de man
plants and a significant decrease in domestic coal mine extracti@mti@bimpacts in coal
resource peripheriéslike the Powder River Basiinclude labor disruptions, limited
opportunities to replace economic base activity, and the loss of tax revenue to support public
serviceqCates and Eaton, 2019; Godby et al., 2015; Haggerty et al., 2018; Morris et al., 2021)
States and communities with coatraction and electricity generation facilities have enjoyed
decades of substantial, stable revenue through taxes, royalties, af@deeg et al., 2015)
Losing this r evceanluec oclolual pds ecoa uisne Ifofciasl and st at
communitiesodo abilities to raise revenue, Trepa

public servicegHaggerty, 2019a; Morris et al., 2021) A°. successf ul Afiscal t
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all ow communities to fAreplace coal revenue an
institutions with @aggebty, 20198, p.@Hodever, evitheuepolEyo ur c e s 0
tools to address the fiscal aspect, local and state governments express a limited willingness to
plan for transitior(Righetti et al., 2021; Roemer and Haggerty, 20Eayility closures threaten
community economic viability, not only in terms of jlasses but with fiscally profound impacts
on public services and community resilience. The potential damage to public revenue is
intensified in communities hosting mimeouth coalfired power plantd losing two industrial
facilities erodes multiple source§revenue. To better support communities navigating
disruption, scholars must empirically investigate how the fiscal aspects of transition materialize
6on the ground. 6

This article contributes to scholarly and policy discussions about transitionguraes
peripheries. Drawing on mixed methods, this paper conceptualizes the resilience of coal
dependent communities experiencing the fiscal transitions associated with plant closure.
Specifically, it considers how the U.S. energy transition wil)§teapethe provision of public

services in a small, cedependent town.

Methods

This study utilized property tax and revenue data, stmctured interviews with
stakeholders, and content analysis of planning documents, financial reports, and news media to
answer the following questions: What risks does transition pose for locahgosmet revenues?

How is transition affecting local service provision funding priorities? What are the implications
for resilience in a remote resource periphery? We used publicly available fiscal data from 2010

to 2020 (Tableé) to explore the City of Colsr i p and Rosebud Countyds f |
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coal industry. These data revealed the share of total revenue from coal plant property taxes in

Colstrip and from coal plant property taxes and coal extraction payments in Rosebud County.

Tableb. Fiscd Data Sources

| 1
Level of government/source of revent Data Source

| | 1
City of Colstrip- Property taxes from Property Tax ClassDepartment of Revenut

the coalfired power plant T Mill Levies - Department of Revenue
Biennial Reports
1 Total Revenue Audit/Financial Review
Reports- Local Government Services
1 Annual Financial Reports

=

| |
Rosebud County Property taxes from 1 Local Share o€Coal Gross Proceeds
the coalfired power plantCounty Biennial Reports
payments for coaxtraction 1 Federal Mineral RoyaltiesMACO
1 Total Revenué Audit/Financial Review
Reports- Local Government Services
1 Annual Financial Reports
1 Property Tax Class and Mill Leviés
Department of Revenue Biennial Reports

To better understand how the transitionos
provision, we conducted sessiructured interviews with key stakeholders. We sought to
interview people who could speak to service provision in both a contemporarystoretal
context. These directors, board members, stakeholders, and service providers explained broader
transition efforts and provided background and clarifying inform&tibbbard and Lurie, 2013)
Between August 2021 and December 2021, 25 qualitetemistructured interviews were
conducted with (city, county, state) government officials (5), community and economic
development professionals (4), expert stakeholders (3), and service providers in health care (2),
education (3), public safety (3), antunicipal water infrastructure (5). Interviews were

transcribed verbatim and uploaded into ATLAS.ti for analysis. The interview transcripts were
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coded using continually expanding categories that could be collapsed and refined throughout
repetitive coding essions. Additional background research included reviewing news articles,
community planning documents, policy memos, and annual financial reports. This content
analysis helped characterize Colstripbs publi
industrial history and remote geography. The first author also attended public meetings and
community events from 2017 to 2022 to better understand the denisking environment
within which local leaders were responding to the fiscal impacts of coal eeclin

Following the community resilience and resource dependence literatures, this study
conceptualizes public services as both an adaptive capacity and a vulnerability. Like other
community resilience capacities, they evolve over time and respond to paksteent
decisiondWilson,2014) The next section identifies three
and considers how they imgtahe contemporary service landscape and revenue models: 1) the
early history as a Acompany town, 0 2) electri
incorporation and the subsequent coal decline and economic transition. This historical trajectory

undergores the constraints posed by fiscal policy and their implications for service delivery.

Case Study Context: Colstrip, Montana

The town of Colstrip (est. population 2,096) is a rural community in Rosebud County
(est. population 8,329) in the high plafssoutheastern Montarfdl.S. Census Bureau, 2020)
The community sits roughly 20 miles north of the Northern Cheyenne and Crow Native
American reservations. Rosebud County is considerechec mi c al | (Raskeretal.] at ed o
2009)because Billings, Montana (est. population 117,116 neaest large city with regular

air serviced is located more than 100 miles to the west. Colstrip is located in the northern part of
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the Powder River Basin (Figur@®)l one of the largest deposits of doituminous coal in the
world and currently the leadirgpurce of thermal coal in the U.@&I.S. EIA, 2019)In 1970,
Rosebud Countyoés popul athiid of pbswersbased ibfadrshandnd n e a
agriculturalserviceqU.S. Department of Commerce, 202Ihe median household income in
Colstrip ($90,263) is more than $30,000 higher than that of Rosebud County ($57,769) or state
of Montana ($56,539U.S. Census Bureau, 202®opulation in both Colstrip and Rosebud
County did not change between the 2010 and 2020 census. The median age in Colstrip has
increased by 33.5 percent between 2010 and 2020, from 35.5 to 47.4¢ émartlexhibits a 1:1
femaleto-male gender rati@J.S. Department of Commerce, 2020)

Coal extraction in the Powder River Basin surged in theI8itDs(\WWyoming Mining
Association, 2018pecause of federal efforts to address issues of fuel scarcity, energy
independence, and t meon6ulfusdoride&missiofRabert8os, r est r i ¢
1979) The 1975 Energy policy and Conservation Act encouraged rapid development of
centralized, coabased electricity infrastructure (consisting of new strip mines, railroads; mine
mouth pover plants, and high voltage transmission lines) to export electricity from the remote,
isolated communities to urban centers in other satesT he Ener gy Policy and
(P.L.94163, 42 U. S. Gurthégndfe tte madket fbrvésten coal exports
expanded geographically with rail freight deregulation initiated by the Staggers Rail A8®f 1
Substantial declines in the mumeouth price of coal, railroad freight rates, and rail transportation
costs led to increased utilization of Powder River Basin coal in power plants across the United

Stateq Gerking and Hamilton,@8). Federal policy and market conditions of the 1970s and



117

early 1980s enabled rapid development of a built environment highly adapted to coal exports in
energyproducing communities such as Colstrip.

For the last 50 years, Colstrip Statowith four coatfired generating units and a total
built generating capacity of 2,094 MWwas the secontirgest coafired power plant in the
U.S. West. It is a minenouth power plant, meaning that all its coal arrives by conveyor system
from the nearby Rosebud Mimgvned by Westmoreland Rosebud Mining, LLC. Units 1 and 2
began operating in 1975 and 1976 respectively and had a combined capacity of 614 MW. Units 3
and 4 began operating in 1984 and 1986, with 1,480 MW of combined generating capacity
(Haggerty et al., 2017).ike many coal plants across the US.S. EIA, 2021) the aging
Colstiip Station faces increased competition from lowest alternatives (e.g., natural gas and
renewable energy) and pressure from federal and state policies to reduce erfiRsgigrz022)
Col stripbdbs ol dest generating units (1 and 2)
remaining units (3 and 4, nameplate capacity of 1,480 MW) will likely close between 2025 and
2030(Talen Energy, 2022 olstrip Station and Rosebud Mine employ almost 80&ifukk
workersi overonet hi rd of t he ¢ o@mmenman, 20219Thepsmall,usblated i o n
town depends on coal for employment and tax revenue, so closure poses catastrophithesks to
community(Haggery et al., 2018)Thus far, transition planning in Colstrip has primarily
focused on economic development, workforce, and environmental reme@hoidhern Plains
Resource Council, 2019, 2018; Southeastern Montana Economic Development Corporation,
2017) To understand the potential impacts of closure on local service provision in Colstrip, we

must first trace the edevelopmat of the town and codired power plant.
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Figurel0. Map of the geological structural basin Powder River Basin (left); map of the town of
Colstrip (right). Map credit: Michael MacDonald

A Mo d eConmdpanyTown

Colstrip, as we know it today, is a product of a specific moment in higtaggerty et
al., 2017) It was one of dozens of sites identified by the North Central Power Study (NCPS), a
regional planning initiative to develop western coal resources to provide energy security in the
fastgrowing west coast metropolitan economehhough t he NCPSO6s full wvi.
achieved, it charted the construction of 42 mimeuth thermal generating plants and high
voltage longdistance transmission lines spanning seven stidt& Bureau of Reclamation,
1971) The original <coalition dencladecoMontangPo®en | st r i

Company (MPC), an integrated public utility established by the Anaconda Copper Mining



