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Executive Summary

This paper examines the implications of a carbon-constrained future on coal-
reliant county governments in the United States. We review modeling projec-
tions of coal production and argue that some local governments face important
revenue risks. Complex systems of revenue and intergovernmental transfers
and insufficiently detailed budget data make it difficult to parse out how ex-
posed jurisdictions are to the coal industry. A look at three illustrative counties
shows that coal-related revenue may fund a third or more of their budgets.
When extrapolated outside the sample, our regression analysis of 27 coal-reliant
counties suggests that the demise of coal could lower these counties’ revenue by
about 20%. This does not account for the potential downward spiral of other rev-
enues and economic activity as the collapse of the dominant industry erodes the
tax base. Coal-dependent communities have issued outstanding bonds that will
mature in a period in which climate policy is likely. Our review of illustrative
bonds indicates that municipalities have not appropriately characterized their
coal-related risks. Climate policies can be combined with investments in coal-
dependent communities to support their financial health. We discuss how a
small fraction of revenue from a federal carbon price could fund assistance to
coal-dependent communities and workers.
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I. Introduction

Some governments across the United States rely heavily on revenues
that derive directly or indirectly from fossil fuel production. Those most
reliant on coal face a particularly risky fiscal future. Coal production in
the United States has already declined significantly over the past decade,
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and if federal climate policy is implemented, coal production is likely to
decline evenmore precipitously. In that scenario, coal-dependent jurisdic-
tions will experience a steep fall in economic activity, shrinking revenue,
falling property values, and a dislocated workforce. Policy makers may
be able to head off some of this disproportionate burden with the right
mix of offsetting policies, but much research remains to ascertain themost
effective approaches.
We begin with a review of the history of US coal production and pro-

jections with and without new policies, including evidence on where in
the United States climate policy will have the greatest effect on coal pro-
duction. Thenwe analyze revenue and budget data for select county gov-
ernments across the United States to understand their dependence on
coal and how their fiscal conditions are likely to deteriorate in a carbon-
constrained future. We find that coal-related revenue may fund a third
or more of their budgets. Regression analysis of 27 coal-reliant counties
outside the same suggests they could lose on average about 20% of their
revenue with the demise of the industry. To learn from other contexts,
we consider previous instances in which geographically concentrated in-
dustries have collapsed and explore the extent to which policy responses
buffered the effect.1

Coal-dependent communities have issued a variety of outstanding
bonds, and the risk of collapse of the coal industry threatens their ability
to repay them. Our review of illustrative bonds indicates that munici-
palities have not appropriately characterized their coal-related risks.
Ratings reports are only now beginning to document the risks associated
with the exposure of some local governments to the coal industry.
Climate policies can be combinedwith investments in coal-dependent

communities to support their financial health. A logical source of fund-
ing for such investments would be the revenues from a price on carbon
dioxide emissions, which could be part of a cost-effective strategy for
addressing the risks of climate change. We discuss how a small fraction
of revenue from a federal carbon price in the United States could fund
billions of dollars in annual investments in the economic development
of coal-dependent communities and direct assistance to coal industry
workers.
II. Quantifying the Fiscal Exposure to Coal

To understand the coal industry’s profound effects on economic conditions
in coal-producing jurisdictions, it helps to reflect on how dramatically
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production has shifted in recent years and how climate policy could has-
ten the decline of the industry. As shown in figure 1, US coal consump-
tion nearly tripled between the early 1960s and 2000s, with growth dis-
proportionately in the Powder River Basin in Wyoming and Montana.
The abundant resource led to fiscal systems that depended on it, and from
a distributional standpoint it made sense to pass the incidence to out-of-
state coal buyers. But between 2007 and 2017, the tide turned, and total
coal production in the United States declined by 32%.
As shown in figure 2, coal remains the second-largest fuel for electric-

ity generation in the country, trailing only natural gas, and generates
more than one-quarter of all US electricity (EIA 2019a). The United States
has not had a federal climate policy, but much like a carbon price would,
the declining price of natural gas over the past decade hasmade coal-fired
power plants less competitive relative to natural gas-fired power plants
(Cullen andMansur 2017). This has been the primary driver of the decline
in coal use (Coglianese,Gerarden, andStock 2020). To a lesser extent, other
factors also drove coal’s decline, including declining costs of renewable
power, slower-than-expected increases in US electricity demand (caused
by the Great Recession and improved efficiency), weak exports, and air
quality regulations (Houser, Bordoff, and Marsters 2017; Kolstad 2017).
Coal-fired power plant retirements peaked in 2015 when the Mercury and
Air Toxics Standards rule went into effect (EIA 2018), but retirements
in 2018 were not far behind. As shown in figure 3, industrial uses of coal
have not offset its decline in the US power sector.
Fig. 1. Tons of Coal Output per Year, by United States Region (1949–2018)
Source: US Energy Information Administration.
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Employment declines for coal workers have largely mirrored coal
production levels, but mining productivity improvements have ampli-
fied the trend. At coal’s employment peak in the 1920s, 860,000 Ameri-
cans worked in the industry. In the second half of the twentieth century,
Fig. 3. US Coal Consumption by Sector

Source: US Energy Information Administration. Note: Two series have been merged to
achieve continuity of data.
Fig. 2. Composition of US Electricity Generation by Energy Source

Source: US Energy Information Administration, Short-Term Energy Outlook, April 2020.
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improvements in technology began to cut into the coal industry’s labor
demand, and by 2003, only 70,000 US coal workers remained. Labor pro-
ductivity in US coal mining (i.e., tons of coal production per hour of work
by miners) has not increased since the early 2000s (Kolstad 2017), sug-
gesting the recent decline in employment has been caused primarily by
the decline in production levels. As shown in figure 4, as of March 2020,
coal mining employed only about 50,000 people.
The most concentrated job losses have been in Appalachia. Employ-

ment in the coal mining industry declined by more than 50% in West
Virginia, Ohio, and Kentucky between 2011 and 2016. State-level effects
mask even more severe effects at local levels. In Mingo County, West Vir-
ginia, coal mining employed more than 1,400 people at the end of 2011. By
the end of 2016, that number had fallen below 500. Countywide, employ-
ment fell from 8,513 to 4,878 over this period (Houser et al. 2017), suggest-
ing important labormarket spillovers frommining to the broader economy.

A. The Future of US Coal Production

The decline of the US coal industry thus far begs the question of its fu-
ture. A wide range of future outcomes are possible. Even if natural gas
prices do not fall further and no new policies are adopted, projections
suggest that coal consumption and production will continue to decline
over the next decade, perhaps to 15%–25% below 2018 levels (Larsen
et al. 2018; EIA 2019b). The long-run effects of the coronavirus pandemic
and its economic consequences are uncertain, but in the short run, coal
Fig. 4. US Coal Mining Employment
Source: US Bureau of Labor Statistics.
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demand is down significantly. The US Energy Information Administra-
tion (EIA) forecasts that 2020 US coal production will total 537 million
short tons (MMst) in 2020, down 22% from 2019. Lower production re-
flects declining demand for coal in the electric power sector, lower de-
mand for US exports, and a number of coal mines that have been idled
for extended periods as a result of COVID-19.2 To the extent that the sink-
ing global economy also reduces steel demand, a decline in the produc-
tion of metallurgical coal is also in the picture.
If policymakers adoptmeasures to control greenhouse gas emissions,

estimates suggest future declines in coal are likely to bemuch larger and
permanent. This is the evenmore fraught scenario facing coal-reliant lo-
cal governments. An extensive literature explores the potential effects of
different climate policy options in the United States. The EIA uses the
National Energy Modeling System (NEMS) to project policy outcomes
relative to a no-new-policy reference case. In its 2018Annual Energy Out-
look, the EIA examined the implications of putting a price on emissions
of CO2 from the power sector only. This “side case” imposes a price of
$25 per metric ton of CO2 in 2020, rising at 5% over inflation each year
thereafter. Under this side case, the EIA projects a rapid decline in total
US coal production such that by 2030 total US coal production will be
78% below 2018 levels (see fig. 5).
The EIA projects that the sharpest reduction in coal mining would oc-

cur in Wyoming’s Powder River Basin, currently the source of nearly
40% of US coal. In the EIA’s carbon price side case, Powder River Basin
Fig. 5. US Coal Production under EIA $25+ per ton scenario
Source: US Energy Information Administration.
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coal production declines by 95% between 2016 and 2030 (fig. 6). One
explanation is that Powder River Basin coal is overwhelmingly subbitu-
minous coal from surface mines that is burned at power plants in the
UnitedStates.TheEIAprojectsthatcoalproducedelsewhere inthewestern
United States would experience a similarly dramatic and rapid decline.
The EIA projections for the $25 per ton carbon price scenario also

show a collapse in coal production from the midwestern and southeast-
ern United States, although not quite as rapid as in the western region.
As shown in figure 7, coal production from northern Appalachia (ac-
counting for 16% of current US production and comprised of Pennsylva-
nia, Ohio, Maryland, and northern West Virginia) declines by nearly
80% between 2016 and 2030, whereas production from central and
southern Appalachia and the Eastern Interior region (accounting for a
quarter of US production and comprised of southern West Virginia,
Kentucky, Illinois, Indiana,Mississippi, Alabama, Virginia, and Tennes-
see) falls by roughly half over that period.
One should interpret the results from any single energy model with

caution given the large uncertainties in future technologies, economic
activity, and behavior of consumers and producers.We focus here on pro-
jections from the NEMSmodel because of its prominence and its publicly
available and regionally disaggregated results.
Other modeling teams have analyzed policies like the EIA side case.

They also project that climate change policy would cause large and
rapid declines in the US coal industry, though not necessarily as rapid as
projected by the EIA. For example, as part of the Stanford EnergyModel
Fig. 6. Powder River Basin Coal Production under EIA $25+ per ton scenario

Source: US Energy Information Administration.
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Forumproject 32 (EMF 32), 11modeling teams analyzed the effects of an
economy-wide US CO2 tax starting at $25 per metric ton in 2020 and in-
creasing at 5% over inflation per year (McFarland et al. 2018). Figure 8
displays the results, which show that on average, national coal consump-
tion would fall relative to current levels by about 60% by 2030 as com-
paredwith a decline of nearly 80% over a similar time period in the EIA’s
power-sector-only $25 per ton scenario.
Few of the EMF 32 modelers estimated the policy’s effects on US coal

production by region. One exception is the NewERAmodel, from NERA
Economic Consulting.3 NERA’s results are similar on a nationwide basis
to those of the EIA (see fig. 9), although the authors find the decline is
more equally distributed across the east andwest regions of the country.
Some may hope that with appropriate research and development,

coal could be saved by deploying carbon capture and storage (CCS) tech-
nologies, which strip CO2 from waste gases and sequester them perma-
nently underground. At one point, this may have been plausible. In the
late 2000s when Congress last seriously debated comprehensive climate
change policy, the American Clean Energy and Security Act4 included
numerous provisions intended to preserve coal use with CCS technolo-
gies. However, the decline since then in coal’s economics relative to nat-
ural gas and renewables suggests CCS cannot save the coal industry.
Modeling bears this out. By the time the carbon price is high enough

to warrant CCS, coal is already largely displaced, and CCS comes in
with natural gas. Only one of the eleven models participating in EMF
32 showed any significant deployment of coal-fired electricity with CCS
Fig. 7. Appalachia Region Coal Production under EIA $25+ per ton scenario
Source: US Energy Information Administration.
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between 2020 and 2040, even in the highest carbon tax scenario (Envi-
ronment and Climate Change Canada’s multisector, multiregion [EC-
MSMR] Computable General Equilibrium model; McFarland et al. 2018).
Another recent study of a federalUS carbon tax that rises to $115 permet-
ric ton by 2030 shows that such a policy could result in significant deploy-
ments of natural gas with CCS (about 15% of US generation by 2030) but
no significant deployment of coal with CCS (Kaufman et al. 2019, 17).
To be sure, strong national climate policy in the United States is not

certain. Experts have long recommended strong policy action to reduce
emissions, and for years, policy makers have largely ignored their ad-
vice. Nevertheless, with growing support by the public and policymakers,
Fig. 8. US Coal Consumption under Four Carbon Tax Trajectories from EMF 32 (2015–
2030)
Note: Gray bands represent the range of model results. Dashed lines show the individual
model results, and the solid lines show the average value. The column titles report the
initial carbon tax rates per metric ton of CO2 (e.g., $25) in 2020 and the rate of real increase
in the tax each year thereafter (e.g., 1%).
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meaningful climate policy in the United States may be on the horizon, and
those dependent on coal have new risks to manage.

B. Revenue from Coal Production

How might the projected declines in coal production translate into rev-
enue declines for state and local governments? Ideally, we would proj-
ect coal production in both no-policy and climate policy scenarios, esti-
mate the respective revenue streams that coal generates, and compare
the two outcomes. This is harder than it sounds.
For one thing, the way state and local governments collect and spend

coal revenue varies widely, and the types of revenue instruments, tax
rates, and intergovernmental transfers differ across states and substate
governments (Headwater Economics 2017). For example, in some places
Fig. 9. Change in Coal Production, $25+ CO2 Price Scenarios
Source: NEMS data are from the EIA’s side case from its Annual Energy Outlook 2018.
NewERA data are from authors of the EMF 32 exercise.
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and for some taxes, coal revenue goes directly to county governments
and local school districts. In other cases, it flows to counties or school
systems via coal-funded state trust funds, and some states use coal rev-
enue to pay directly for public services that would otherwise fall to
counties, such as construction and maintenance of county roads. This
means that the translation between coal production and fiscal flows to
local governments is complicated.
Even tracking revenues just from sources directly tied to coal is chal-

lenging.5 Typically, state mineral severance taxes are a percentage of
gross or net value at the point of production, but some states apply it
to the volume of production.6 Severance tax rates and bases vary widely
across andwithin states, by type of mineral or well or by volume of pro-
duction.7 Severance taxes can apply to production on both private and
public land. Owing to variations in both production quantities and com-
modity prices, revenue from severance taxes can be volatile. It can also
amplify the fiscal effects of a downturn in the coal industry. For exam-
ple, inWest Virginia, severance taxes raised $483million in 2011, or 12%
of general revenue. In 2016, severance taxes fell to $262 million, or 6% of
general revenue.
States also receive royalties, lease bonuses, and rents from mineral

production on state lands, and the federal government gives states a
cut of the royalties from production on federal lands in their jurisdic-
tions. Royalties are a payment for extracted resources, determined by
a percentage of the resources’ production value.8 A lease bonus is a pay-
ment to the landowner upon the signing of the mineral lease. Royalty
rates to state governments are typically set in law, but lease auctions of-
ten determine the bonus payments. Lessees may also be subject to annual
administrative fees and rent payments, which are usually a small share
of their overall payments to the state. Royalty receipts vary significantly,
owing in part to variation in the patterns of land ownership across states,
even ones that aremajor fossil energy producers. For example,more than
61% of the land in Alaska is administered by federal government agen-
cies, whereas the federal government administers less than 2% of Texas
land (Vincent, Hanson, andArgueta 2017). As documented by Fitzgerald
(2014), western states have retained relatively more state-owned land
and are more likely to have active leasing programs.
The typical federal royalty rate is 12.5% of the gross value of produc-

tion (USGovernmentAccountabilityOffice 2017). According to TaxFoun-
dation calculations, state governments receive about 17.5% of the royal-
ties the federal government collects (Malm 2013).
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Finally, in some cases states set local tax rates and bases, collect taxes,
and/or distribute the revenues. So even when the volume of dollars
flowing is clear, who controls the spigots may not be. Given the wide var-
iation in the channels of fiscal exposure of substate governments to coal,
we focus on the finances of a few illustrative jurisdictions and learnwhat
we can through their particulars. We chose three illustrative counties in
three different states: Campbell County in Wyoming, Boone County in
West Virginia, and Mercer County in North Dakota.

C. Finances of Illustrative Coal-Reliant Counties

The US Department of Agriculture’s (USDA) Economic Research Ser-
vice defines a county as “mining dependent” if 8% or more of its em-
ployment is engaged in themining industry (USDepartment of Agricul-
ture 2019). Applying that threshold to 2015 employment data (the most
recent year available), 27 counties across 10 states in the United States
are coal mining dependent. Figure 10 shows the top 12 counties, each
with more than 13% of their 2015 labor force tied to coal mining.
Figure 10 shows that Boone County, West Virginia, and Campbell

County, Wyoming, have the highest labor shares in coal mining. To
choose a third county in another state, we skip over tiny Oliver County,
North Dakota (population 1,898) to its larger neighbor, Mercer County
Fig. 10. Top 12 US Counties by Coal Employment Share
Source: US Bureau of Labor Statistics.
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(population 8,267).9 These are three of the most coal mining dependent
counties in the United States, so they represent the most coal-exposed
economies. Further research is necessary to consider the fiscal implica-
tions of climate policy in coal-reliant counties that are also dependent
on natural gas and oil production. Our focus is strictly on coal because
modeling suggests that coal would be the fossil fuel most rapidly and
dramatically wrung out of the economy under climate policies, but we
do not intend to suggest that dependence on the other fuels is unimpor-
tant, particularly over the longer run.
Although we primarily discuss revenues to the county governments

themselves, each county also contains a collection of municipalities,
school systems, and special districts, such as for libraries andfire depart-
ments. Each of these has its own exposure to the coal industry via state
funds, property tax revenues, and the like.
Boone County, West Virginia

Boone County (population 22,000) lies in southern West Virginia and
forms part of the Central Appalachian coal basin. Alongwith other south-
ernWest Virginia counties, it has long been a center of coal extraction (US
Department of the Interior 2016). The county revenue directly from coal is
primarily fromproperty and severance taxes. Because coal production has
already fallen dramatically in Boone County, its challenges illustrate the
trouble that may face other coal-reliant jurisdictions. Property taxes fund
both county governments and school systems in West Virginia. Proceeds
from coal severance taxes flow to local governments primarily via trans-
fers from the state; percentage points of the 5%severance tax go to the state
government.10 The state distributes 75% of the remaining 0.35 percentage
points to coal-producing counties and 25% to other counties and munici-
palities (West Virginia Treasurer’s Office 2015, 11).
Coal-producing counties in West Virginia can recapture some of the

state’s share when they face budget shortfalls, a policy known as a real-
location tax. This revenue funds the county commission, jails, commu-
nity programs, public transit, the health department, and trash collection
activities. The most recent data that distinguish coal-related revenue from
other revenue are from 2015. The numbers suggest that about a third of
Boone County’s revenues directly depended on coal in the form of prop-
erty taxes on coal mines and severance taxes. In 2015, 21% of Boone
County’s labor force and 17% of its total personal income were tied to
coal.11 Coal property (including both the mineral deposit and industrial
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equipment) amounted to 57% of Boone County’s total property valua-
tion.12 Property taxes on all property generated about half of Boone
County’s general fund budget,13 which means that property taxes just on
coal brought in around 30% of the county’s general fund. Property taxes
on coal also funded about $14.2 million of the $60.3 million school budget
(24%).14

In total, coal-related property taxes generated approximately $21mil-
lion for Boone County’s schools, the county government, and specific
services.15 In addition, Boone County received more than $1.6 million
from severance taxes and an additional $800,000 from the reallocation
tax.16 In 2012, 31 mines in the county produced 16.4 MMst of coal. Just
5 years later in 2017, only 11 mines remained, producing only 5.0 MMst,
a 70% decline.17 This resulted in a 50% decline in property tax revenue
for the county government and a 38% decline in its total revenue.18 Coal
prices were fairly flat over the period, so the relationship is mostly a
function of the volumes of coal produced.
Revenue declines have driven painful spending cuts. In 2015, Boone

County closed three of its 10 elementary schools (Jenkins 2015). Bank-
ruptcies of coal companies left the county with $8 million in uncollected
property tax revenue in 2015 (Kent 2016), and West Virginia passed an
emergency bill for school funding in 2016 to provide for a $9 million
shortfall due to one such bankruptcy (WSAZ News 2016). To make up
for these shortfalls, Boone County cut back services such as its solidwaste
program. To attractmore investment and employment by coal companies,
West Virginia passed two bills in 2019 giving tax breaks to the coal indus-
try. House Bill 3142 reduces for 2 years the severance tax rate from 5% to
3% on coal that is used in power plants.19 House Bill 3144 creates a 35%
investment tax credit that would offset up to 80% of a coal company’s
severance tax liability.20
Campbell County, Wyoming

Campbell County (population 46,170) lies in northeast Wyoming in the
Powder River Basin.21 It is home to the largest coal mine in the world,
andmining is its largest sector, employing about 20% of the county’s la-
bor force (Campbell County Board of County Commissioners 2017). In
Wyoming, coal generates government revenues through four main in-
struments: property taxes, federal mineral royalties, coal lease bonuses,
and severance taxes. The generation and flow of these revenues to local
governments is complex.22 Some coal-related revenue goes directly to
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local governments. Coal-related revenues to the state travel via various
trust funds to a myriad of substate jurisdictions. Some are targeted to
specific local expenditure categories, and some amounts are contingent
onwhether a certain revenue threshold is exceeded. If onewanted to de-
sign a fiscal system to obscure local governments’ full dependence on
coal production, it would be hard to improve on the current approach
in Wyoming.
The composition of 2018 revenues to the Campbell County govern-

ment appears in figure 11 (Campbell County 2018a, 25). The property
tax generates more than half of the county’s tax revenue. It includes the
county tax on assessed property values and an ad valorem tax on the
value of minerals extracted in the county, including coal, natural gas,
and oil. The next-largest revenue sources are the sales and use tax and
intergovernmental transfers.
Fig. 11. Campbell County Revenue Sources, Fiscal Year 2018

Source: Campbell County Audit, FY Ending June 2018.
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The coal-specific share of the wedges in figure 11 is difficult to parse
out but includes the coal share of the property and production tax, the
coal-related share of sales and use tax proceeds, and some of the trans-
fers from the state and federal governments. According to the county’s
2018 audit statement, mineral production taxes comprise about 81% of
the property and production tax, but how much was from coal is not
specified (Campbell County 2018a, 51).
A 2017 special report by the Campbell County Board of Commission-

ers sheds some light on this. Of the $5.3 billion in total county assessed
property valuation (which includes the value of minerals produced) in
the 2016–17 fiscal year, 89%was oil and gas production and coal mining
and their associated production and transportation facilities (Campbell
County Board of Commissioners 2017, 10). More narrowly, 79%was from
mineral production, and coal was 75% of that, meaning in that year, about
59% of the county’s overall property and production valuation was di-
rectly associated with coal mining (Campbell County Board of Com-
missioners 2017, 37). In that same year, 29% of the county’s total sales
and use tax revenue came from mining, but the share from coal per se
is not reported. Likewise, it is unclear what shares of intergovernmental
transfers flow from state coal-related revenues.
Coal revenues are falling. In 2018, including revenues to the county

government, the school system, and other special districts within the
county, the property and production tax in Campbell County raised
more than $266 million. This was a sharp decline from 2016, when those
collections were more than $317 million (Wyoming Department of Rev-
enue 2018, 17–23).
County officials recognize the challenge of a declining coal-related tax

base. The county’s fiscal year 2017–18 report addresses the issue directly:
assessed valuation for the 2015–16 fiscal year (derived from 2014 calen-
dar year production and property) was $6.2 billion. The assessed valua-
tion for the 2016–17 fiscal year declined to $5.3 billion and then to $4.2 bil-
lion for the 2017–18 fiscal year. Proactive decisions by this board, and
previous boards, helped tomake this transition as painless as possible be-
cause of substantial investments in savings and reserves, a relatively new
age of facilities and plants, and an early retirement incentive that lowered
employment expenses. It is important for Campbell County to effectively
plan for a futurewith significantly less coal production and the advalorem
taxes that it pays (Campbell County 2018b, 3–4).
To prepare for a future with lower coal production, the county es-

tablished reserve andmaintenance funds for capital replacement, vehicle
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fleet management, buildings, and recreation facilities. Nonetheless, con-
cerns are rising that coal production inWyoming is declining faster than
the area can absorb (Richards 2019). Wind power development in the
Midwest is dampening demand for coal in key markets, and natural
gas prices remain low. Layoffs at Powder River Basin coal mines follow
the pandemic-driven declines in power demand.
Like Boone County, Campbell County has experienced the costs of

coal-related bankruptcies, and more could be on the horizon. The 2015 bank-
ruptcy of coal producer Alpha Natural Resources left Campbell County
with more than $20 million in unpaid taxes. Campbell County litigated
and collected most of the money, but its legal expenses were significant.
Subsequently, local leaders have called for changes in laws and tax col-
lection structures in Wyoming to place the interests of taxing entities
above investors and creditors (Campbell County 2018; McKim 2018).

Mercer County, North Dakota

Mercer County is in central North Dakota. Along with its neighbors,
McLean County and Oliver County, Mercer County is home to the larg-
est mines in North Dakota. These counties primarily produce lignite
coal, nearly 80% ofwhich is used to generate electricity. In 2015, themin-
ing sector employed about 15% of Mercer County’s labor force.23

Compared with Wyoming andWest Virginia, the North Dakota gov-
ernment is less dependent on the coal industry (North Dakota Tax Com-
missioner 2018, 3). However, coal-producing counties like Mercer are
highly dependent on coal andwould facemajor shortfalls if the industry
collapses. Three main county revenue streams derive from coal-related
revenue at the state level that the state then transfers to counties and other
substate jurisdictions. The most important is the coal severance tax. The
state deposits 30% of the revenue from the severance tax into a perma-
nent trust fund that distributes construction loans to school districts, cit-
ies, and counties affected by coal development (North Dakota Tax Com-
missioner 2018, 16). The remaining 70% is distributed to counties. The
state also imposes a coal conversion tax on operators of facilities that pro-
duce electricity from coal or convert coal to gaseous fuels or other prod-
ucts.24 Third, North Dakota distributes half of its share of federal mineral
royalties to counties in proportion of their mineral production and the
other half to school districts (North Dakota Tax Commissioner 2018, 16).
The North Dakota state government provides documentation of its

payments to substate jurisdictions, so we can quantify the flows to
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Mercer County. According to theNorthDakota state taxwebsite, in 2018,
Mercer County government received $1.3 million in coal severance tax
distributions, $0.84 million in coal conversion taxes, and $0.37 million
in mineral royalty distributions (North Dakota State Treasurer n.d.). We
do not know howmuch of the mineral royalty distribution is related spe-
cifically to coal.
Themost recentMercer County audit report is from 2016, sowe can put

the coal revenue in context for that year. According to the audit statement
for the year ending December 31, 2016, the Mercer County general fund
received $1.71 million from coal severance taxes, $1.25 million from coal
conversion taxes, and $0.76 million frommineral royalty revenue (Mercer
County,NorthDakota 2016).Overall countygeneral revenueswere$7.5mil-
lion, making the three sources about half of all county revenues. The ex-
posure is compounded because school districts and other special districts
within Mercer County also receive coal-dependent revenue.
III. Analysis of Revenue’s Relationship with Coal Production

The three counties illustrate the variety of coal-related fiscal flows in
specific areas. Next we endeavor to generalize the relationship between
county-level revenue and coal production across a broader set of coal-
intensive counties. We first calculate county-level revenue from the US
Census Bureau’s Annual Survey of State and Local Government Fi-
nances for the years 2012 through 2017. Revenue includes taxes, inter-
governmental transfers, utility and alcohol tax revenue, and social in-
surance revenue. In some regressions, labeled “county government
revenue,”we include only revenue that goes directly to the county gov-
ernment. In others, labeled “total revenue,”we also include revenue to
special (e.g., sewer) and school districts in the county. We exclude rev-
enue to townships in all cases.We adjust all revenue figures to 2018 dol-
lars using the Consumer Price Index for Urban Consumers.
We aggregate the EIA’s mine-level coal production data, which in-

clude both surface and underground coal mines, to compute county-
level coal production for each year from 2012 to 2017. We lag the coal
production variable by 1 year to reflect the typical delay between coal
production levels and the subsequent revenue collections. We include
in our regression state-level fixed effects to control for the different rev-
enue structures across states and other time-invariant state characteris-
tics.We also include year effects to account for broad trends in coal mar-
kets and the macroeconomy.
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We include all 27 counties that had (as of 2015) at least 8% of their la-
bor force in coal mining, mirroring the definition of amining-dependent
jurisdiction used by the USDA. The summary statistics appear in table 1.
Mean total revenue is roughly triple mean county revenue, demon-

strating that revenue to school and special districts is a large share of
overall local fiscal flows.
The regression equation is:

Revenueit = c + b(coal production)it-1 + Si + Yt + εit

Revenueit is the total real revenue to county i in year t. The variable c is
the constant. The variables Si are the state indicators for each county.
TheYt are the year indicators, and the variables εit are the error terms that
reflect random variation in revenue. The estimated coefficient b is the re-
lationship between lagged coal production and revenue to the county.
We specify the relationship as linear rather than log because many of
the revenue sources tied to coal, such as severance taxes and royalties,
are linear functions of production levels. Of course, by the time the rev-
enue gets to counties the relationship is not that simple, but in principle
linear should be a better fit than log.
The results from the regressions appear in table 2. The two columns

show the results for all 27 counties. Column 1 includes the expansivemea-
sure of revenue (e.g., including school district revenue), and column 2 in-
cludes only revenue that goes directly to the county government.
In both regressions, the estimated coefficient on coal production is

positive and significantly different from zero.25 Themagnitude of the co-
efficient ismore than double for total revenue as it is for themore limited
county revenue. This suggests that coal features significantly in the rev-
enue streams for schools and other special districts.
Table 1
Summary Statistics for 27 Coal-Reliant Counties

All 27 Coal-Intensive Counties
2012–2017 Mean

Standard
Deviation Minimum Maximum

All revenue (2018 $1,000) 95,225 117,124 7,071 524,884
County revenue (2018 $1,000) 30,232 33,230 1,840 147,035
Coal production in short tons,
lagged 1 year (1,000) 22,895 67,457 654 389,022

Share of coal employment in labor force .133 .038 .084 .214
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The regression coefficient of 0.812 on the coal production variable
indicates that a decrease in coal production of 1,000 short tons will
decrease expected total revenue by $812. In 2018, the national average
sale price for coal was $36 per short ton.26 At that price, a decrease of
1,000 short tons is a decrease of $36,000 in coal sales, holding everything
else constant. The average decrease in coal production for the mining-
intensive counties from 2012 to 2017 was 3.5 MMst per county. Apply-
ing the estimated coefficient, this would have produced an average de-
crease in total revenue of $2.8million per county from 2012 to 2017. Given
that mean total revenue is more than $95 million, this is not that worri-
some. On the other hand, this relationship (if it holds outside the sample)
would imply that if all coal production were eliminated in a county with
mean coal production of about 22.9 MMst, as shown in table 1, expected
total revenue would decrease by about $18.6 million, or about 20% of
mean total revenue.
In the context of the total collapse of the industry locally, one might

expect revenue todecline nonlinearly as noncoal revenues (such as prop-
erty and sales taxes) and economic conditions spiral downward. As
explored in the next section, experiences from other contexts illustrate
how the rapid demise of a dominant industry can create negatively re-
inforcing deterioration in local fiscal conditions, including tax capacity,
creditworthiness, and public service provision.
Table 2
Panel Regressions of Government Revenue on Lagged Coal Production (t-Statistics in
Parentheses)

(1) (2)

Total Revenue,
All 27 Coal-Dependent

Counties

County Government Revenue,
All 27 Coal-Dependent

Counties

County-level coal
production,
lagged by 1 year .812** .351**

(2.96) (2.97)
Constant 65,634,720*** 8,476,680

(3.53) (1.06)
Observations 140 140
R2 .941 .864
**p < .01.
***p < .001.



Revenue at Risk in Coal-Reliant Counties 103
IV. Experience from Other Contexts

The previous section illustrated how certain counties in the United
States are directly dependent on the coal industry for revenue. Indirect
dependencies are important as well but are more difficult to quantify.
Butwe do know from experience, when amajor industrial employer col-
lapses, service sector economic activity could also collapse, leading to
lower revenues from sales taxes and amplifying the fiscal stress. In ad-
dition, as residents migrate out of the area in search of jobs, they may
leave behind unsaleable vacant homes, further depressing property val-
ues and tax revenue. The social safety net in the United States has argu-
ably shown its weaknesses in such circumstances, and in the next sec-
tion we consider the policy implications of the risks for coal country.
Instructive examples of these downward spirals abound through his-

tory, both in the United States and abroad. In many cases the collapse
begins in a resource industry, such as silver, whaling, fisheries, old-
growth forestry, and kelp. Often, exacerbating factors include techno-
logical change and shifts in comparative advantage across different lo-
cations. For example, coal-producing areas of the United Kingdom, steel
towns in Pennsylvania, andDetroit, with an economy dominated by the
automobile industry, all endured the decline of their major industry,
and they all experienced a collapse in fiscal conditions, resulting in pro-
longed periods of attempts at revitalization and dependence on external
financial support. Although each decline arose from different factors in
very different geographies, the fiscal effects have strong parallels.
A search for successful precedents for the kind of economic transition

that will be necessary in coalfield areas comes upwanting. Although pol-
icy makers have targeted federal assistance to a number of abrupt eco-
nomic transitions, the most successful examples are quite different than
the challenges facing coal country. For example, the Servicemen’s Re-
adjustment Act of 1944,27 aka the GI Bill, offered an extraordinary oppor-
tunity for soldiers returning fromWorld War II to get an education, buy
a home, start a business, and build a new future. The program was a
major political and economic success and arguably set the course for
strong postwar economic growth. However, the opportunities available
to healthy twentysomethings who can move anywhere to work or study
are not the same as those facing small rural towns and older families that
have had the whole economic rug pulled out from under them.
One might look to the federal Trade Adjustment Assistance (TAA)

program, which provides assistance for those negatively affected by freer
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trade. The results of TAA assistance are mixed. Some data suggest that
program participants who leave the labor force for extended training
(particularly olderworkers) can lose ground relative to otherwise similar
nonparticipants. This research suggests that job training programs must
be carefully designed and delivered to ensure they truly benefit their
participants.
Another possible model arises in the way the US Department of De-

fense (DoD) assists local economic transitions when it closes military
bases, makesmajor adjustments inworkforce levels, or ends large defense
contracts. In most instances, communities have the advantage of ad-
vance notice of the major DoD changes and can plan ahead to minimize
the economic dislocation. Also, unlike with most abandoned mines, in
many cases the DoD leaves behind buildings, airports, and other infra-
structure that communities can convert to commercial purposes.Nonethe-
less, technical and financial support for local economic diversification
planning appears to be a useful coordinating role for the federal program.
V. Municipal Bonds

Local governments are not the only ones with risks tied to coal. To the
extent that they have issued bonds or taken on other debt, those credi-
tors could share in their jeopardy. Municipal bond market participants
have only begun to acknowledge the unique risks facing jurisdictions
that rely on coal production. In part this may be because municipal
bonds are generally considered safe assets. According to analysis by
the ratings agencyMoody’s, recent default rates in this market were ap-
proximately 0.18%, a rate that is significantly lower than that of corpo-
rate bonds (Muni Facts 2019).
Governments that issue bonds are legally required to disclose risks

that could affect their ability to pay back investors, both when the bonds
are issued and throughout their lifetimes. In primary offerings, the bond
issuers must produce an “official statement,” a document informing in-
vestors about the issuer and the project. Bonds from coal-reliant jurisdic-
tions make up a small share of overall subfederal US debt. In 2018, the
issuances for top coal-producing state governments comprised only
about 10% of the national total of $388 billion. The share of bonds issued
by regions in coal-dependent communities within these states is even
smaller. Table 3 lists some of the active bonds issued in two of the three
coal-dependent counties discussed in Section II.C.28 The Boone County
government had no active issuances.29
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Most bonds fund construction of facilities such as hospitals and solid
waste disposal facilities, for which repayment would ostensibly come
from the income and fees associated with the facility. Principal amounts
range from $3.5 million to $445 million. The bond terms range over 20–
30 years, maturing between 2022 and 2039. In the climate policy projec-
tion in figure 5, US Coal Production under EIA $25+ per ton scenario, US
coal production in 2030 falls by about 78% below 2018 levels. Thus,
many of the bond interest payments and the principal payment could
be due during a period of precipitous decline in the coal industry.
The official statements for the bonds in table 3 document their amounts,

maturity provisions, trustees, underwriters, and other details. The state-
ments vary widely in their discussion of bondholders’ risks. There is no
standard format for the statements, and it takes careful reading to dig out
any important details disclosing material risks. Some statements allude
vaguely to exposure to government policy and economic conditions,
whereas others make no mention of risks of any kind. Only two describe
the potential for policies that regulate CO2 to have “a significant impact”
on the relevant facilities. None discuss the important connections be-
tween climate policy, coal production, and the economic and fiscal con-
ditions of local communities.
For example, the statement for the first bond in the table, which funds

a hospital construction project, highlights bondholders’ risks such as
changes in Medicare and Medicaid policies. With regard to other risks,
it reads as follows (PiperJaffray 2009, 12):

Future economic and other conditions, including demand for healthcare ser-
vices, the ability of the District to provide the services required by residents,
public confidence in the District, economic developments in the service area,
competition, rates, costs, third-party reimbursement and governmental regula-
tions may adversely affect revenues and, consequently, payment of principal of
and interest on the Series 2009 Bonds.

So it notes the relevance of “economic developments in the service
area” but does not explain what that might mean. The statement lacks
any recognition of the prospects or local effects of greenhouse gas regula-
tion, which in 2009 was a lively debate in Congress. Indeed, an appendix
describes the local coal-based economy in positive terms (PiperJaffray
2009, Appendix D-1):

Campbell County, known as the energy capital of the nation, is located in the
heart of the resource rich Powder River Basin. Over 30% of the nation’s coal is
produced in area surface mines. Over 25% of Campbell County jobs are mineral-
based, directly attributed to coal mining, oil and gas extractions, and supporting
operations.
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The statement also lists mining and energy companies as the top 10 tax-
payers in the county.
Let us consider the other bonds in the table. The second bond finances

costs related to a facility that handles waste coal (Citi 2007). The third
bondfinances costs of pollution control facilities at a power plant (Lasalle
Capital Markets 2004). Neither of the official statements discusses bond-
holders’ risks.
The fourth bond funds solid waste disposal and sewage treatment fa-

cilities at Dry Fork Station, a coal-fired power plant. The risk factors the
issuance discloses are reasonably comprehensive and, although not quan-
titative, characterize the broad array of environment-related factors that
could affect the net revenue from the power plant. The documented risks
include the large amount of long-term debt the power company is incur-
ring, along with potential delays or termination of the project owing to
opposition from environmental groups and/or regulatory measures. The
statement also notes that the company may rely on technology that be-
comes less competitive, and it describes how laws and regulations related
to climate change may “adversely affect our operations and future finan-
cial performance.” It even mentions the cap-and-trade legislation passed
by theHouse of Representatives in June 2009 and potential environmental
regulation in states that purchase power from the project. However, the
document does not address risks to the economy of the surrounding com-
munity (Goldman Sachs 2009). If the coal economy collapses and demand
for power declines along with it, we have no information about what that
would mean for bondholders’ risks.
The fifth bond in the table, a general obligation bond issued byMercer

County, North Dakota, includes just one sentence describing risks (Piper-
Jaffray 2016, 80): “Mercer County is exposed to various risks of loss relat-
ing to torts; theft of, damage to, and destruction of assets; errors and
omissions; injuries to employees; and natural disasters.” It lists themajor
employers, which include energy and mining companies, and the Reve-
nue Obligations page notes that “debt is supported by coal severance
and conversion tax receipts.” Most of the ledgers reporting tax receipts
do not break down tax revenues related to coal and other sources, but
one that does shows that of about $7 million in general revenues for Mer-
cer County, about $3.3 million came from the coal severance and conver-
sion taxes (PiperJaffray 2009, Appendix A-16). This extreme dependence
on coal production seems an obvious material risk, yet the statement in-
cludes no discussion of it.
The statement for the sixth bond, another pollution control issuance

for energy operations, reads much like the fourth bond, including a
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discussion of climate and water quality regulations. It also highlights
risks associated with natural gas prices and Federal Energy Regula-
tory Commission policy. However, like the fourth bond, the document
does not address risks associated with the economy of the surrounding
community (Goldman Sachs 2004).
The seventh bond lists factors affecting the business operations of

the company (Edward D. Jones 2001, 3):

Future Economic Conditions. The Company’s operations and financial perfor-
mance may be adversely affected by a number of factors including, but not
limited to, the Company’s ongoing involvement in diversification efforts, the
timing and scope of deregulation and open competition, growth of electric rev-
enues, impact of the investment performance of the utility’s pension plan,
changes in the economy, governmental and regulatory action, weather condi-
tions, fuel and purchased power costs, environmental issues, resin prices, and
other factors discussed from time to time in reports the corporation files with
the Securities and Exchange Commission.

It is interesting that resin prices rise to the significance of specificmen-
tion, whereas the potentially calamitous effects of climate policy on coal
production do not.
In principle, investors can turn to ratings agencies for guidance. Rat-

ings agencies have assessed most of the bonds in table 3, ranging from
Baa to Aaa, with most bonds falling somewhere in between. In some in-
stances, ratings reports are not much better than official statements in
describing the risks, and sometimes they are worse. For example, Fitch
gave the seventh bond in the table an A+ rating in 2015, highlighting
only the upside potential of energy development and indicating no risk
associated with climate or other environmental policies.
That said, some ratings are shifting and ratings agencies are paying

new attention to coal-dependent regions. Two of the seven bonds in the
table received systematic downgrades from ratings agencies, with ex-
posure to coal cited as a factor in the ratings agencies’ reviews. None
have received an upgrade. For example, in 2018 Moody’s downgraded
the fifth bond in table 3 to Baa1 “based on the county’s narrowed finan-
cial position following consecutive years of declines in liquidity driven
by negative expenditure variances. The rating also reflects the county’s
moderate tax base with consecutive years of tax base growth, but with
some concentration in coal mining and power generation, strong demo-
graphics, low fixed costs and debt burden with moderate pension bur-
den.” Still, even Moody’s downgraded rating places the security as “in-
vestment grade” with only “moderate credit risks.”30
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According to a 2019 report from S&PGlobal Ratings, “For nearly a de-
cade, U.S. coal production has been on the decline. Global efforts to stem
emissions of carbon dioxide from fossil fuels and the availability of
cheap alternative renewable energy sources will limit future growth of
coal production. In S&PGlobal Ratings’ opinion, reliance on coal-related
revenue and economic activity, absent diversification, may result in long-
term credit deterioration for some U.S. government entities. . . . Severance
tax volatility, eroding property tax assessments, and economic decline
are the major credit factors affecting coal-reliant regions” (2019, 1).

VI. Conclusions and Implications for Policy

Coal industry jobs in the United States have declined for decades due to
labor-saving automation. In recent years, coal demand and production
have begun to fall as well, owing primarily to lower-cost alternatives.
Economic modeling shows this decline will dramatically steepen under
a price on carbon or regulatory program. Although obstacles remain,
momentum for federal climate change policy is growing in the United
States and threatening the fiscal future of coal-reliant areas.
Several policy implications arise. First, diversifying a rural economy

that is deeply integrated with a particular industry is a difficult task,
but it is central to long-run sustainability—as is a more diverse revenue
base. Attracting new nonfossil business investment may bring new res-
idents and demands on public services. Unless the tax system includes
nonmineral revenue instruments like property and sales taxes, an inflow
of residents can be a net negative on district budgets. Some jurisdictions
may be able to attract new businesses by offering favorable business en-
vironments and by investing in local infrastructure that makes the area
a more desirable place to live. The town of Greenville, South Carolina,
is one example. Once the “textile center of the world,” a combination
of incentives and attractive amenities helped Greenville transform into
a popular destination for new businesses (Torres and Saraiva 2018).
Second, economic revitalization will require large investments and

thus significant external support for already struggling coal-dependent
communities and workers. A federal carbon tax could provide tens to
hundreds of billions of dollars per year in new federal government rev-
enues, a small fraction of which could be devoted to coal communities
and workers. For example, the US Congressional Budget Office esti-
mates that a greenhouse gas tax starting at $25 per ton of CO2 equivalent,
rising at 2% over inflation each year, could raise more than $1 trillion
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over 10 years.31 Polling suggests that American households would be
willing to spend carbon tax revenues on assisting displaced workers in
the coal industry by enough to compensate each miner nearly $146,000
(Kotchen, Turk, and Leiserowitz 2017). External support does not neces-
sarily need to be funded with carbon pricing. For example, in 2019 some
Democratic presidential candidates pledged generous support for dis-
placed fossil fuel workers, including wage supplements, health care,
housing, relocation assistance, and job training.
The question arises how and how much money should be spent to

best ameliorate the burdens in coal country. Relatively straightforward
options include temporarily backfilling lost state and local coal-related
revenue, supplementingminers’ pension and health benefits, replenish-
ing funds for black lung disease benefits, and paying to reclaim areas
mined by bankrupt companies. Other options, such as workforce and
community development and water quality remediation, may be im-
portant to a successful transition, but the optimal approaches may vary
widely across different locations. Health needs also vary locally. As dis-
cussed in Metcalf and Wang (2019), some coal-reliant areas are pum-
meled by opioid addiction. To the extent feasible, it could make sense
to bolster health benefits and economic development with additional
substance abuse assistance.
Further research is needed to elaborate these and other approaches as

well as to estimate appropriate funding levels. A brief review suggests
spending in some categories would range in the tens of billions of dol-
lars cumulatively over the coming decades—still quite small relative
to potential carbon pricing revenue. For example, the Black Lung Bene-
fits Act32 provides monthly payments and medical benefits to coal min-
ers disabled by lung disease from their job. Currently underfinanced by
an excise tax on coal, the Black Lung Liability Trust Fund’s cumulative
outstanding shortfall could exceed $15 billion by 2050 (US Government
Accountability Office 2018).
Mine reclamation is another potential line item that could also create

local jobs. By law, mine operators must restore the land (federal or pri-
vate) to a condition no worse than that supporting the uses the land
could support before mining. However, some firms have not appropri-
ately planned for their cleanup liabilities, both because they have insuf-
ficiently bonded and because some states have allowed them to “self-
bond,” that is to underwrite the reclamation guarantees with the assets
of the firm rather than through third-party contracts. According to the
US Department of the Interior, total unfunded costs for reclamation of
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about $10.7 billion could fall to states and tribes (Congressional Re-
search Service 2020). This number could grow substantially with more
coal mining bankruptcies.
Delays in reclamation can produce greater and longer-lasting eco-

logical damage. Ongoing drainage from coal mines can contaminate
drinking water and soil, causing long-term health damages, disrupting
aquatic organisms, and corroding infrastructure. If residents cannot
even drink their local water, attracting new investment could be nearly
impossible. About 28% of coal-rich Central Appalachian water streams
are impaired bymine drainage.33 InWest Virginia, the cost of correcting
acidic mine drainage-related problemswith currently available technol-
ogy is estimated at $5–$15 billion.34 Rapidly addressing water quality
can minimize damages and lower overall cleanup costs (Kefeni et al.
2017).
Some may argue that if states have to absorb underfunded cleanup

costs, it is the natural consequence of allowing industries to capture their
regulators, and federal taxpayers should not bail them out. However,
lifting the reclamation burden from coal states (perhaps with the pro-
viso of no further self-bonding) and otherwise ameliorating the dispro-
portionate burdens of climate policy on coal-reliant areas may be critical
elements of a deal that enables the adoption of federal climate policy.
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10. As described by the West Virginia State Tax Department, p. 1: https://tax.wv.gov
/Documents/Reports/SeveranceTaxes.TaxData.FiscalYears.2015-2020.pdf.

11. Data for 2015 from the US Census Bureau, US Bureau of Labor Statistics, and US
Bureau of Economic Employment.

12. The total assessed valuation for Boone County for 2015 is $1.47 billion as per Boone
CountyGovernment (2015, 2). The total valuation for coal industrial andmineral property
is $840 million, as calculated from Kent (2016, 13–14). This implies that coal forms about
57% of total Boone County valuation. This is in line with the findings of O’Leary (2011, 6),
that coal forms about 60% of the total property tax revenue for Boone County.

13. Calculated by authors fromWest Virginia State Auditor (2016). Property taxes gen-
erate about $6.3 million of the county’s $12.5 million budget.

14. We calculated this by applying the schools total levy rate for class 3 and 4 property
(1.69%) from Boone County Government (2015, 1) to the assessed valuation of coal as de-
scribed in endnote 12 above.

15. We calculated this by applying the total levy rate for class 3 and 4 property (2.53%)
from Boone County Government (2015, 1) to the assessed valuation of coal as described in
endnote 12 above.

16. We calculated annual revenues by combining amounts derived from quarterly sev-
erance and reallocation tax distribution documents published by the West Virginia State
Treasurer: https://www.wvtreasury.com/Banking-Services/Revenue-Distributions
/CoalSeverance-Tax/Coal-Severance-Tax-Archive.

17. Data from the 2018 and 2012 Annual Coal Report published by the EIA.
18. Kent (2016) found that revenues from coal severance tax to West Virginia counties

declined from a total of $30.5 million in 2011 to $16.1 million in 2015. Boone County sev-
erance tax revenue declined from $5 million in 2011 to $1.6 million in 2015.

19. Relating to reducing the severance tax on thermal or steam coal. House Bill 3142.
Regular Session (2019).

20. North Central Appalachian Coal Severance Tax Rebate Act. House Bill 3144. Reg-
ular Session (2019).

21. Population estimate as of July 1, 2018. Demographics of Campbell County appear
here: https://www.census.gov/quickfacts/campbellcountywyoming.

22. Flowcharts of various revenue streams appear in the Wyoming Legislative Service
Office’s 2019 Budget Fiscal Data Book.

23. Data from US Bureau of Labor Statistics and USMine Safety and Health Administration.
24. The land on which the plant is located is still subject to property tax.
25. We also perform the analysis with data from only the top 20 most coal mining de-

pendent counties, which all have more than 10% of the labor force in coal mining. For the
regressions on total revenue, we find that the estimated coefficient on coal production is
statistically significant and a little larger for the full set of 27 counties (0.74) than it is for the
top 20 most coal-intensive counties (0.54). For county revenue, the estimated coefficients
are nearly the same.

26. https://www.eia.gov/energyexplained/coal/prices-and-outlook.php.
27. Servicemen’s Readjustment Act of 1944, 38 U.S.C. § 3701.
28. As found on the EMMA website operated by MSRB, as of April 2020.
29. West Virginia has issued infrastructure general obligation bonds secured in part by

severance tax collections. Entities, such as towns within Boone County, have issued
bonds; they tend to be much smaller than the bonds in table 1. A compendium appears
here: http://mbc.wv.gov/AnnualReports/AnnualReport2018.pdf.

http://www.ncsl.org/research/energy/taxing-natural-gas-production.aspx
http://www.ncsl.org/research/energy/taxing-natural-gas-production.aspx
http://www.ncsl.org/research/energy/oil-and-gas-severance-taxes.aspx#severance
http://www.ncsl.org/research/energy/oil-and-gas-severance-taxes.aspx#severance
https://revenuedata.doi.gov/
https://www.census.gov/quickfacts/fact/table/mercercountynorthdakota,US/PST045218
https://www.census.gov/quickfacts/fact/table/mercercountynorthdakota,US/PST045218
https://tax.wv.gov/Documents/Reports/SeveranceTaxes.TaxData.FiscalYears.2015-2020.pdf
https://tax.wv.gov/Documents/Reports/SeveranceTaxes.TaxData.FiscalYears.2015-2020.pdf
https://www.wvtreasury.com/Banking-Services/Revenue-Distributions/CoalSeverance-Tax/Coal-Severance-Tax-Archive
https://www.wvtreasury.com/Banking-Services/Revenue-Distributions/CoalSeverance-Tax/Coal-Severance-Tax-Archive
https://www.census.gov/quickfacts/campbellcountywyoming
https://www.eia.gov/energyexplained/coal/prices-and-outlook.php
http://mbc.wv.gov/AnnualReports/AnnualReport2018.pdf
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30. The Moody’s rating scale and definitions can be found at: https://www.moodys
.com/sites/products/productattachments/ap075378_1_1408_ki.pdf.

31. Detailed revenue estimates can be found here: https://www.cbo.gov/budget-options
/2018/54821.

32. Black Lung Benefits Act of 1972, 30 U.S.C. §901.
33. According to the West Virginia Department of Environmental Protection, Division of

Water and Waste Management: http://www.appalmad.org/wp-content/uploads/2010
/11/IR_Report_Only_EPA.pdf.

34. As estimated by the US Geological Survey: https://www.usgs.gov/special-topic
/water-science-school/science/mining-and-water-quality?qt-science_center_objects=0#qt
-science_center_objects.
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