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ABSTRACT

POLITICAL ECONOMY OF MINING RECLAMATION
Jessi L. Troyan , Ph.D.
George Mason University, 2017
Dissertation Director: Dr. Thomas Stratmann
In this dissertation, I explore the origins of the largest piece of federal surface
mining regulation, the Surface Mining Control and Reclamation Act of 1977 (SMCRA),
and the implementations and effects of associated programs that arise from it.
The first chapter explores the origins of SMCRA and the manner in which it was
ultimately implemented through the economics of regulation, and more specifically a
Baptists and bootleggers framework. I argue that a coalition of strange bedfellows
involving eastern environmentalists, the United Mine Workers Union, and western coal
interests coalesced to raise the cost of mining coal through surface extraction methods
through the key SMCRA provision to restore the land to “approximate original contour,”
or in less technical terms – rebuild the mountain. An optimal storm of natural conditions
such as coal quality and topography combined with policy imperatives surrounding the
energy crises of the 1970s, the growing environmentalism movement, increased
production and demand for western coal, and the consequences of other environmental
regulation in that era allowed for the coalition to take hold.

xii

The second chapter explores a broader question of what factors determine federal
spending on environmental goods. More specifically, is the severity of the hazard the
only metric of consideration, or do other factors play a role in explaining spending?
Here, I explore the extent to which political factors, as well as environmental and health
factors, influence the disbursement of monies from the Abandoned Mine Land Fund
(AMLF) that was created within the SMCRA legislation. Results here suggest that mixes
of public and political interest influences are present in disbursement decisions
throughout the span of the program, and that political influences gain explanatory
strength as the funding structure of AMLF is politically altered.
The third chapter asks the questions: What effects do government facilitated
environmental remediation programs have on local economies? Are there positive
economic effects such as increased population, income, or labor force participants? Do
these kinds of projects decrease unemployment rates? Or, in the end, do these programs
serve mostly to confer psychic benefits to individuals with preferences for a more natural
or undisturbed surrounding environment? I empirically explore those questions within the
context of federally funded reclamation of abandoned mine sites, at the county level, in
West Virginia. The findings suggest that the economic effects, if any, are negative,
especially in terms of changes in population and per capita income.

xiii

POLITICAL ECONOMY OF THE PASSAGE OF FEDERAL SURFACE MINING
LAW: A BAPTISTS AND BOOTLEGGERS TALE

Introduction
Throughout the history of regulation, there have been occurrences of seemingly
strange coalitions, often referred to as Baptists and bootleggers, forming in order to see a
specific type of regulation enacted. The most archetypal of these is the actual Baptists
and bootleggers that were both in favor of prohibition of alcohol sales on Sundays – the
Baptists for moral reasons, and the bootleggers for economic reasons of having the
monopoly on Sunday sales.
The environmental movement likewise is riddled with special interest stories and
the partnering of strange bedfellows through coalitions of the Baptist and bootlegger
variety. Among the most notable of these accounts is regulation coming out of the Clean
Air Act in 1977 (Ackerman & Hassler 1981). Ultimately, this regulation enacted
technology-based pollution solutions on the federal level that mandated that all newly
built coal-fired electric power plants to use costly scrubbers, or in more technical terms,
flue gas desulfurization equipment. The purpose of this technology was to limit the
amount of sulfur emitted into the atmosphere during the coal combustion process.

This contributes to the broader Baptist and bootlegger literature, and more
specifically to the subset of the literature concerning environmental regulations.
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The Economics of Regulation
Throughout the economics literature, there are three broader theories regarding
the process by which regulation comes to be enacted. These theories differ in their
assumptions of the motives of politicians and other associated actors in the public sphere.
Likewise, the theories differ in how the various groups that interact with regulators are
motivated.
The first of these is the public interest theory. Within this framework, politicians,
their associates, and consequent government action are motivated by interest in serving
the common good. Here, it is assumed that once a politician is elected or some other
government actor comes into power, all of his or her personal motivations and various
self-interests are cast aside and their efforts henceforth are put toward generating widely
appreciated public benefits and ever lower costs associated with those benefits. The
theory does not go so far as to assume that these are infallible actors who make infallible
decisions. However, it does suggest that errors and deliberate manipulation of the
political process for personal gain are exceptional and not expected outcomes.
Second among these is the capture theory of regulation (Bernstein 1955). Here the
public interest theory is built upon by chiefly recognizing that the political actors in the
decision-making situations lack concrete answers to the questions of what actually serves
the public interest. Compounding that difficulty are the inherent time and information
constraints that public servants face given the vast array of issues under a government’s
purview. Even assuming that there existed a guide to determining what fulfilled broad
public interest, the most idealistic of public servants cannot hope to consume all the
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necessary and relevant knowledge to make informed decisions in the limited time
available to them.
The presence of private and public sector advisers, as well as lobbyists, alleviate
these constraints of time and information. These auxiliary actors in the political space do
more than deal in favors and pork. Instead, they are often sources of technical expertise
that serve to economize on the knowledge and information a politician needs to
synthesize during the process of formulating regulation. Put simply, those who will be
affected most by regulations also tend to be the parties with the most knowledge about
the effects of the regulations. As such, they eagerly offer their knowledge, expertise,
ideas, and opinions to the individuals tasked with deliberating over the design of new
regulation. To the extent that politicians and their staff increasingly rely on
representatives of the firms and industries they are regulating, these political actors also
find themselves subject to regulatory capture (Jordan 1972).
While this theory leads to the conclusion that regulators will find themselves
ultimately serving the concentrated special interests they encounter, and to differing
degrees rely upon, when enacting regulations, the theory does not offer sound predictions
for which of the special interests will succeed in securing the rents for their party.
Likewise, the regulatory capture theory does not make suggestions as to how well, if at
all, the enacted regulation aligns with what would be described as the public interest.
Building from the public interest and regulatory capture theories leads to the
economic theory of regulation. At the outset, this framework takes as given that
regulatory capture happens over the course of regulation design. The theory posits that
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political arena is a marketplace where the goods and services exchanged take the form of
favors (Tollison 1991).
This framework can be well described through the model of concentrated benefits
and dispersed costs. The groups with the most to gain have the incentive to expend the
greatest amount of resources toward attaining favorable regulation. Beyond that, the
smaller the group, the more effective it will be at currying favor . The reasons for this are
twofold. First, it is easier for a smaller group to reach consensus regarding the preferred
outcome. Second, with a smaller group, each member of that group is able to reap a
larger portion of the gains from regulation (Peltzman 1976). However, it is no guarantee
that a small and well-organized interest group will be able to effectively influence the
outcome or final form of regulation.
Though the economic theory of regulation holds vast explanatory power, it
becomes more comprehensive when a subset of that theory, the theory of bootleggers and
Baptists (Yandle 1983), is used to describe regulatory debate proceedings. Where this
expands on the existing theories in positing that the likelihood of success in pushing for a
given regulation increases when multiple, and quite diverse, groups are working in the
same direction. While not exclusively limited to two collaborative parties, at least that
many are necessary for the model to be operative. Furthermore, the Baptist and
bootlegger model holds more explanatory power when it comes to social regulation, the
enforcement of more subjectively defined moral and ethical standards, than for
specifically economic regulation, although economic regulation is not precluded from
this model.
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To understand which groups are which in the Baptists and bootleggers
framework, we need to examine the purposes of the respective parties. The bootleggers
are the group that stands to incur losses or gain windfalls out of regulatory changes and
thereby seek more favorable structure through advising and lobbying. Additionally, it is
the minutia of a regulation that often appeals to and benefits the bootleggers, not the
broader premise. The Baptists, knowingly or not, drive down the costs of favor seeking
on the part of the bootleggers. Likewise, they lower the costs of favor granting on the part
of the public-facing politicians. Further, the Baptists give plausible designation that the
politicians are motivated to act in the name of public interest while pursuing regulatory
structures that benefit the concentrated special interests. They also play a vital role in the
enforcement of the details that bootleggers favor.
Within these Baptist and bootlegger coalitions, there is often a focus on regulation
being passed that invokes technical specificity. Additionally, these regulations are
preferred to be at the federal level. This occurs for two major reasons: compliance and
monitoring costs. For the bootleggers, it is easier for an industry or firm with operations
in multiple states to keep track of one set of standards to comply with than potentially
fifty. The same logic holds for Baptists who are doing the monitoring; it is less costly to
monitor one federal standard than fifty differing state standards.

History of Surface Mining Regulations:
Prior to 1977 and the passage of SMCRA, many states had already enacted
specific laws relating to responsible surface mining practices as well as reclamation
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requirements. West Virginia was first among those states with its first laws on the books
in 1939. Indiana, Illinois, and Pennsylvania had likewise enacted such laws of their own
in the decade following. However, interstate disparities regarding stringency of laws and
the enforcement thereof theoretically allowed for, and in some instances did actually
allow for, greater concentration of the negative effects in some areas over others.
Regardless of how much these concerns warranted the concerns granted, the
circumstances provided rhetorical and political grounds and strategy for federal
reclamation standards to be the solution to growing environmental concerns.
Though the 1970s were ripe with environmental concerns and corresponding
legislation, some of the first concerns about the effects of surface mining were voiced on
the federal level more than thirty years prior. Senator Everett M. Dirksen of Illinois
introduced the first of such bills in 1940 (Vietor 1980). This proposed legislation would
have required mining operations to restore land to a somewhat level condition upon
completion of mining activities. Additionally, it would have required these firms to post a
bond to cover the cost of reclamation, as determined by the Department of the Interior.
Following the initial efforts of Senator Dirksen, other bills of varying size and scope were
introduced at the federal level to cope with the environmental and other social costs
associated with surface mining before the broader emphasis of environmental concerns
and corresponding regulations poured forth in the 1970s.
In 1949, and repeating in 1951, an Arkansas legislator introduced legislation to
institute surveys of damages from surface mining. Delegates from Pennsylvania
introduced similar, but more specifically detailed proposals between 1959 and 1965 that
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included provisions for surveying coal property ownership, fish, wildlife, aesthetic, and
public health damages that stemmed from surface mining (Vietor 1980). Additionally,
there were grassroots efforts out of Pennsylvania aimed at the state and federal levels for
a federal bill focused on the reclamation of abandoned surface mines.
By 1965, Senator Gaylord Nelson of Wisconsin, the eventual founder of Earth
Day, began an annual promotion of a comprehensive control bill that authorized the
Secretary of Interior to license surface mining and regulate the reclamation of those mine
sites . In 1969, Washington State Senator Henry Jackson brought forth a bill that would
institute federal guidance over state regulatory programs. The most stringent proposal
was made in 1973 by Representative Kenneth Hechler of West Virginia to have surface
mining completely abolished (Vietor 1980). A general sense of ambiguous concern by
the general public characterized much of the early efforts at regulating surface mining,
contributing to the failure of these early proposals to be enacted.
However, by the 1970s, the prevalence of surface mining increased to the point
where it became the dominant method for coal extraction in the United States, reaching
64% in 1978 (Kalt 1983). As its presence grew, so too did the public concerns relating to
the social costs of surface mining on environmental quality and general land productivity.
As such, more attention was paid and more efforts were allocated toward the prevention,
or at least mitigation, of the social costs of present and future surface mining operations.
While multiple attempts and efforts occurred prior to the eventual passage of SMCRA the
core tenets of reclaiming the land to roughly equivalent productivity and providing for
the reclamation of abandoned mine sites held consistent throughout.
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Coal Context
Among the fossil energy sources available in the United States, coal is both the
most abundant and most widely distributed. Broad regional divisions categorize three
primary coal production regions: (1) the Appalachian Coal Basin that includes Alabama,
eastern Kentucky, Maryland, Ohio, Tennessee, Virginia, and West Virginia, (2) the
Eastern Interior Coal Basin that includes western Kentucky, Illinois, and Indiana, and (3)
the Western Coal Region that includes Arizona, Colorado, Montana, New Mexico, Utah,
and Wyoming (Zimmerman 1981). While coal can be found in other states aside from
those included in these broad regions, the corresponding production is quite small relative
to outputs from the aforementioned regions.
While it would seem that the only matter of competitive margin once the coal is
extracted is distance from point of sale or export, that viewpoint oversimplifies the matter
at hand. Instead, there are differences in coal quality that vary with reasonable regularity
across the three primary coal-producing regions. Furthermore, the characteristics of the
coal seams and the ease or difficulty with which they can be extracted vary regionally as
well. In short, there are two factors that affect relative qualities of coal – carbon and
sulfur content.
The quality of coal is determined by its rank. It can be divided into four main
categories: lignite, subbituminous, bituminous, and anthracite – in ascending rank order.
Beyond these main categories, the rank of coal can be further sub-categorized based upon
heating capacities and carbon concentration. The carbon concentration, moisture content,
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other volatile matter, and the heating capacity of the coal in British Thermal Units per
pound (BTU/lb) categorize the respective coal ranks. The geologic process of
coalification, whereby organic matter is heated and condensed into hard, dry, dense, and
carbon rich material is what determines the rank (Harvey 1986). In short, higher ranks of
coal have been subjected to deeper burial and higher temperatures during the coalification
process. Even more simply put, geologically older coal is typically higher quality coal.

Figure 1: Classification of Coal by Rank
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Generally speaking, the heating capacity of coal increases with its rank. The
exception to that rule encompasses anthracite. However, anthracite is prohibitively costly
for use in power plants, and comprises less than one percent of total world coal reserves.
Lignite, the lowest ranking coal, contains about 25-35% carbon, and has a heating
capacity maximum of roughly 8300 BTU/lb. Subbituminous coal contains about 35-45%
carbon, and has a heating capacity ranging from 8300 to 13000 BTU/lb. Bituminous coal
contains 45-86% carbon and ranges from 13000 to 16000 BTU/lb in heating capacity.
This rank of coal is the most abundant in the US and is used for electricity generation, in
addition to being to being both a fuel and raw input into making iron and steel.
Geographically, the states in the eastern half of the US have the advantage in coal
quality with greater absolute amounts of bituminous and anthracite coals. In western
states, the lower ranks of coal are more abundant. Generally speaking, the coal found in
the western US is characterized by subbituminous and lignite coals. Virtually no
anthracite coal is found outside of northeastern Pennsylvania, and there is considerably
less bituminous coal found in the western US.
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Figure 2: Distribution of Coal in the Contiguous US

Nonetheless, in the wake of environmental concerns, heating quality is not the
only consideration to be accounted for when assessing the quality of coal. The main
auxiliary consideration is the sulfur concentration. Environmentally, this presents a
concern due to sulfur oxide (SOx) emissions that occur as a byproduct of the coal
combustion process. While these emissions are inherently problematic, they contribute an
additional and more pressing concern in the form of acid rain. Given that typical coalfired power plants have taller smoke funnels, the problems expand, geographically,
because the polluted gases can be carried hundreds of miles from the point of origin
before later being deposited as acid rain creating more widespread environmental
damage.
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Once these two considerations are taken into account, the relative values of
different coal ranks become fuzzy. Though prime in terms of heating content and overall
availability, bituminous coal is also endowed with greater sulfur concentrations. That
being said, it is subject to a wide variance. The primary exemption is central Appalachian
(eastern Kentucky and southern West Virginia) bituminous coal. Otherwise, the rest of
the bituminous reserves in the Appalachian and Eastern Interior coal basins have
relatively high sulfur content coupled with superior heating quality. Western lignite coal
generally has low sulfur content, but the heating capacity is roughly half that of
bituminous.
Depending solely on the margins of importance between heating efficiency and
pollution mitigation, it is unclear where “the best” coal can be found in the US. A case
for the superiority of either region’s coal can reasonably be made depending on the
prioritized criteria. If heating efficiency is the valued metric, Appalachian bituminous
coal is the. However, if mitigating sulfur pollution is the valued metric, western
subbituminous and lignite coal are superior.

Coal Ownership Patterns
In addition to the inherent differences in coal endowments across the US, the land
and mineral rights ownership varies with some regularity across regions. Eastern coal
holdings are primarily categorized as being privately held. In the western US, much of
the land is federally held. The United States Geological Survey estimates that figure to be
around 60% (Biewick 1997).
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While the proportion of explicitly federally owned coal in the western US is
substantial, the checkerboard pattern of how the property lines are drawn between private
and federal lands creates a situation where the federal government operationally has a say
in an even greater proportion of western coal holdings with some estimates suggesting a
figure as high as 80%.

Topographical Differences
Like the broad similarities in the distribution of coal, and the ownership patterns
thereof, the physical topography of the land displays some characteristic regional
similarities as well across the three major coal-producing regions.
Across the three major coal-producing regions, the Appalachian basin has the
most diverse terrain. In southern West Virginia and eastern Kentucky, significant
portions of mine sites are on slopes with near or steeper than 25% grades as well as high
variance throughout. A flatter, less gradient terrain describes the Eastern Interior coal
basin. While the Western coal basin is also mountainous and, in parts, subject to higher
altitude than that of the Appalachian coal basin, the variance is more constrained than
what is found in the Appalachian region.
In addition to the purely topographical conditions, the characteristics of the coal
seams have some geographic regularity as well. Coal seams in the eastern US tend to be
thinner and buried deeper within the earth, rendering more capital and labor-intensive
methods necessary to access and extract coal, whereas seams in the western US tend to be
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vastly thicker and much closer to the surface. These conditions become more critical
depending on the specifications of reclamation requirements.

The Baptists and Bootleggers of SMCRA
In the political jockeying and negotiating that led to the passage of SMCRA, it is
first important to understand which parties play the parts of bootleggers and Baptists. The
Baptists in this scenario are easily identified as environmentalists. Within this context,
there is no regional affiliation necessary. The concerns of environmentalists in eastern,
Midwestern, and western coal producing regions were largely consistent throughout.
These concerns encompassed two major categories, degradation of the land where surface
mining occurred and diminished air quality through the combustion of coal in energy
production.
In conjunction with those parties, it is conceivable to place political actors in the
western United States with concerns about the energy costs of their constituents within
the Baptist coalition. With the majority of coal production occurring in the eastern US,
the same coal was more costly to use in the west due to the added costs of transportation.
A combination of this with the environmental concerns is a likely explanation given the
concentration of western states represented by the sponsor and cosponsors of the bill. The
primary sponsor was Representative Morris K. Udall of Arizona. Cosponsors included
Representatives Phillip Burton, Don H. Clausen, Robert J. Lagomarsino, and George
Miller of California, Bob Carr and Philip E. Ruppe of Michigan, Ron de Lugo of the
Virgin Islands, Bob Eckhardt of Texas, James P. Johnson of Colorado, Robert W.
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Kastenmeier of Wisconsin, Lloyd Meeds of Washington, Teno Roncalio of Wyoming,
James D. Santini of Nevada, John F. Seiberling of Ohio, Paul E. Tsongas of
Massachussetts, and James H. Weaver of Oregon. Ten of the seventeen sponsors of the
bill represented western states that would benefit from the increased use of more local
western coal for power generation. Ostensibly, the three sponsors from Michigan and
Wisconsin have constituencies that benefit from the increased coal consumption options
made available by further opening up the western coal markets.
An unexpected bootlegger party in the debates was the United Mine Workers
union. With membership concentrated largely in the eastern US and that membership
being largely comprised of underground miners, the union stood to gain from particularly
stringent rules regarding surface mining and subsequent reclamation. Increasing
mechanization in underground mining techniques had already caused employment to
decline. The expansion of surface mining, a heavily mechanized method of coal
extraction, further threatened the employment of UMW miners. Narrowly, and perhaps
more importantly, declining employment of union miners threatened the political power
of the UMW. From this perspective, stricter regulation had the potential to make surface
mining, especially in Appalachia where union membership was highly concentrated,
prohibitively costly to undertake. As such, the union could at least maintain, if not
enhance, its political power as well as provide more jobs and associated benefits to its
members. The UMW is further evidenced to be a bootlegger in the debates over the
structure of SMCRA as evidenced by parts of the proposed Seiberling Amendment. This
proposition was a “vehicle by which environmentalists sought to equalize the economies
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of eastern and western strip mining and so to curb coal’s westward migration” (Vietor
1980, 101).
Another party in the coalition of bootleggers would include western coal interests.
From the span of 1967-72, coal production in that region more than doubled. Further
enhancing the prospects of western coal was the combination of the passage of the Clean
Air Act in 1970 that mandated the reduction of sulfur dioxide emissions from coal
burning power plants by 1.2 pounds per million BTUs and increasing western
populations and industry concentrations. Given that western coal was and is inherently
cleaner, there was incentive to switch from relatively local, but more sulfurous
bituminous eastern coal to western, less sulfurous coal as a means of mitigating the
atmospheric sulfur pollution. By that logic, demand for western coal rose, and should
have continued to rise. However, given how the Clean Air Amendments in 1977
transpired, resulting in the prescription of scrubber installations in all newly constructed
coal-fired power plants, the incentive for using and increasing the use of lower sulfur
western coal deteriorated.
Given this context, western coal interests stood to gain the most from the stringent
federal standard of restoration to approximate original contour in surface mining
reclamation. As things stood at the time, western coal was at a competitive disadvantage
in the overall coal market because the lignite and subbituminous coal that characterized
deposits in that region is of lesser heating quality despite its lower sulfur content.
Further compounding this disadvantage were the distributions of population and
industry in the US. The majority of both population and industry were, and still are, in the
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eastern part of the nation. As such, the consideration of transportation costs made western
coal, prior to SMCRA, doubly disadvantaged. Generating the same amount of power in
the eastern US through the use of cleaner subbituminous and lignite western coal, would
require at least as much and potentially more than double the weight amount as would be
necessary if using eastern bituminous coal. Assuming a best-case scenario of highest
quality subbituminous coal and a near 1:1 heating ratio, western coal still takes the
disadvantage on account of the higher transportation costs. As the coal rank and heating
quality declines, and the heating capacity comparison climbs to 2:1 and beyond, the
disadvantage magnifies.
With the technical specificity of restoration to approximate original contour
outlined in the reclamation standards of SMCRA, the competitive rankings of the
respective coal regions would change. As mentioned previously, eastern coal seams are
deeper and thinner while western ones are shallower and thicker. Operationally, this
means that western surface operations first experience easier and less costly conditions to
access and extract the coal they seek to extract. Because of the easier mining process, the
reclamation process is also easier and less costly.

Conclusion
Efforts to regulate surface mining at the federal level weren’t a new concept in the
1970s. The earliest of those came in 1940, though the core ideas of mandating and
regulating reclamation of surface mines and addressing the reclamation of abandoned
mines held consistent throughout all phases of these legislative debates. Nonetheless, the
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advent of regulatory agencies such as the Environmental Protection Agency and a
burgeoning environmentalist movement in the United States brought these concerns to
the forefront of public and political debate.
This paper has detailed how the debates, proceedings, and implementation of
SMCRA can be explained through a Baptists and bootleggers framework with
environmentalists and western politicians serving as Baptists, promoting noble objectives
of natural conservation and protection of constituents’ economic interests. Meanwhile
western coal interests and the United Mine Workers union served as bootleggers seeking
to enhance their respective economic standings. Increased competitiveness in coal
markets was the aim of western coal interests, whereas the UMW sought to maintain its
market share through the encouragement of underground mining, preserve the
employment of its members, and continue its political clout through the combination of
these efforts.
It is possible to imagine a world where if the well-organized Eastern coal interest
groups had not been as successful in pushing for scrubbers as the method of cleaner coal
burning, surface mining regulation may also have taken a different final form – perhaps
one where rebuilding the mountain isn’t part of the regulatory standard.
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POLITICAL ECONOMY OF ABANDONED MINE LAND FUND
DISBURSEMENTS

Introduction
What are the determinants of federal spending on environmental goods? Is
severity of the environmental hazard the only metric of consideration, or do other factors
play a vital role in explaining how funding is disbursed? In this paper, I aim not only to
provide answers to these questions, but also to illuminate disbursement patterns of
monies from the Abandoned Mine Land Fund that go toward the reclamation of
abandoned mine sites throughout the United States. Though the program itself is small,
this analytical setting is interesting because of the limited scope of program objectives
and the initially rigidly defined funding source. This suggests that the execution of
abandoned mine reclamation projects facilitated by the fund should be relatively difficult
to politically influence. Within this setting, specifically, I will examine whether political
factors, in addition to severity of abandoned mine site hazard and general abandoned
mine site characteristics, influence the distribution of AMLF monies among respective
sites.
This project contributes firstly to the literature relating more generally to
government Broadly, there are two economic strands of thought regarding government
action. The first is that government action is motivated primarily by public interest.
Congruent with this perspective, money from the AMLF would go toward sites that pose
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the most severe environmental risks to the general public. The other perspective sees
government action as being subject to the influences of interest groups and politician selfinterest. Orthogonal to the vision of a benevolent government, these concentrated
interests are seen as the driving influences of fund disbursement.
Within existing literature, little has been said specifically regarding the AMLF as
an environmental remediation program. However, work has been done with respect to
other similarly intended programs such as Superfund that parallels the questions asked in
this paper. Barnett (1995) and Hird (1990, 1993, 1994) offer support for the public
interest perspective with their findings that Superfund monies and efforts are allocated
toward remediating the most severe sites. The evidence in these works, however, is not
strong enough to reject the hypothesis that there are no pork-spending influences in
Superfund allocations, but does suggest that these influences are minor with respect to
total disbursements.
Nonetheless, McNeil, Foshee, and Burbee (1988) find evidence for the porkspending hypothesis with respect to tax implementation and subsequent spending. They
found that evidence in EPA data that taxes for Superfund were often collected in certain
areas, but the bulk of spending did not occurred elsewhere. Likewise, the theory of
rationally self-interested politicians is likewise supported throughout other works. Stroup
(1996) and Yandle (1989) argue that Superfund monies are sought by politicians to be
brought back to their home constituencies.
Tilton (1995) draws comparisons between Superfund and the AML program
under SMCRA in the ways each of these programs dealt with problems of past pollution
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and finds that AML fares better in terms of assigning responsibility for the past pollution
and mitigating future production cost uncertainty associated with liability costs.
Nonetheless, the scope of this analysis does not consider how political factors or pure
environmental or human well-being concerns affect the execution of either of these
pollution mitigation programs.
Among all of these studies, a common thread emerges where much of the support
for these varying theories comes from anecdotal evidence rather than systematic
empirical studies. Furthermore, the empirical studies that are conducted consider a
narrower scope of inquiry than is considered here. Such studies neglect inclusion of
longer time periods of study, as well as political economy considerations in their
analyses. As such, they are lacking in their illumination of relative importance between
health and political issues. A notable exception to this pattern is Stratmann (2000) on the
spending patterns of Superfund, which this paper is modeled after, and the analysis is
thus expanded upon.
History of the Abandoned Mine Land Fund
The AMLF was created as a part of the Surface Mining Control and Reclamation
Act of 1977. The over- arching goal of SMCRA is to establish a federal standard for
environmentally responsible surface mining, and restoration of the lands after mining has
ceased to ensure mitigation of adverse environmental effects of this method of extraction.
Due to lax enforcement of state mining regulations prior to the passing of SMCRA, many
smaller sites were subject to blast and grab mining techniques where small, independent
miners/mining operations, often referred to as wildcatters, would use whatever least cost
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method at their disposal to expose and extract coal. Afterwards, they might simply leave
the area thereafter with no attempt at reclamation. These practices resulted in degradation
of land and environmental quality. While small sites characterized the abandoned mines,
the prevalence of these sites was the main contributor to alarm.
Consistent with the broader goals of SMCRA, the objective of AMLF is to
provide for a general funding pool to be allocated towards reclamation efforts of already
existing abandoned mine sites, in addition to SMCRAs efforts of enforcing reclamation
on present and future mine sites. As delineated within SMCRA, monies in AMLF may be
used for purposes including but not limited to, reclamation and restoration of abandoned
coal surface mines, processing and disposal areas, sealing and filling of deep mine
entries, land restoration to mitigate erosion and sedimentation, waterbed restoration,
construction and operation of water treatment plants, pollution mitigation for burning
coal refuse disposal, and control of coal mine subsidence.
The coffers of the AMLF are provided for via a fee levied on extracted coal as
specified in section 403 of SMCRA:
“All operators of coal mining operations subject to the provisions of this Act shall pay to
the Secretary of the Interior, for deposit in the fun, a reclamation fee of 35 cents per ton
of coal produced by surface coal mining and 15 cents per ton of coal produced by
underground mining or 10 percentum of the value of the coal at the mine, as determined
by the Secretary, whichever is less, except that the reclamation fee for lignite coal shall
be at a rate of 2 per centum of the value of the coal at the mine, or 10 cents per ton,
whichever is less.”
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These fees were initially slated to expire in 1992, but extensions have been passed
by Congress to maintain the collection of fees, thereby continuing the reclamation of
abandoned mine sites.
Out of the monies collected from domestic coal production fees, 50% of those
collections are allocated to the states. The remaining half is allocated across three broad
objectives and falls under federal discretion and the control of the Secretary of the
Interior. 10% of these funds are marked for allocation into the Rural Abandoned Mine
Program. 20% of the funds are funneled into a pool that is used for supplemental grants
going toward remediation of more hazardous sites. The remaining 20% can be described
as a portmanteau pool where funds are used for emergency projects, federal
administrative costs, projects in states without approved reclamation plans, and the Small
Operator Assistance Program.
Currently, the Office of Surface Mining has collected over $10.1 billion worth of
fees toward the AMLF. Out of that total, over $7.6 billion has been distributed.
Furthermore, OSM estimates that over $3 billion worth of high priority sites remain to be
remediated. Back-of-the-envelope arithmetic suggests that the mission of OSM with
respect to reclaiming abandoned mines is nearing its twilight. However, one should be
careful to avoid the assumption that the volume and severity of abandoned mine sites
exists in a static state. Instead, these should be considered in a dynamic light for reasons
such as the potential future hazardous deterioration of presently stable underground
mines.
In the nearly forty years since the passing of SMCRA and the creation of the
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AML reclamation program, various changes to SMCRA itself have been implemented
and the funding structure of AMLF has likewise been altered. The first structural change
relevant to this analysis is the enactment of the Abandoned Mine Reclamation Act of
1990 that provided for the accruement of interest on AMLF balances that were not
appropriated. This marks the first codified instance in the lifespan of the program that
incentivizes any change in allocation patterns. Specifically, this act provides the incentive
to decrease general allocations and hold a balance in the AMLF from year to year in
order to grow the fund absent additional taxes collected or to mitigate cycles in funding
due to cyclical coal production.
The next major restructuring of reclamation funding occurred with the passing of
the SMCRA Amendments Act of 2006. First, it incrementally reduces the taxes levied
per ton of coal produced through September 2021. However, this rate reduction is offset
by requirement of Treasury payments to certified states and tribes in lieu of payments
from AMLF. A further stipulation, requiring future AMLF allocations to be based upon
historic coal production also shifts the allocation patterns.
The final restructurings of the AML program relevant to this study are tucked
away within the passages of PL 112-141, the Moving Ahead for Progress in the 21st
Century Act, and PL 113-40, the Helium Stewardship Act of 2013. In short, minutia
within these bills cap the amount of money allocated to a given state or tribe out of the inlieu Treasury funds established in the SMCRA Amendments Act annually at $15M and
$28M, respectively.
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Theoretical Framework
This paper’s conceptual framework incorporates tenets of economic theories of
regulation, bureaucracy, and interest group influences in order to provide a more cohesive
and comprehensive explanation of the disbursement of AMLF monies. Additionally, the
true fundamental nature of the AMLF program is considered with respect to whether it is
more accurately described as a disguised welfare program or federal spending on a
normal good.
Within the economic theory of regulation, legislators maximize their acquisition
of support from among competing constituencies. Theoretically and practically, this
predicts that legislators do not adopt a corner solution with respect to helping one
constituency versus another. Instead, in equilibrium, individual legislators make support
trade offs at the margin in order to attain the optimal amount of support. Within the
context of AMLF decision making by politicians, the relevant constituencies to consider
are interest groups who may provide financial electoral support and the general public
responsible for vote counts. From this scenario, both the severity of environmental hazard
posed by the abandoned mine site as well as the interest group strength possess important
explanatory power regarding AMLF disbursements.
The equilibrium framework of regulation and interest groups implies that
bureaucrats are politicians’ pawns in executing legislation (Becker 1983, Peltzman 1976).
Therefore, it logically follows that such models have no room for bureaucratic influence
in policy decision-making. However, if the bureau has significant enough autonomy in
pursuing its own interests, as the Office of Surface Mining, Reclamation and
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Enforcement generally does, the economic theory of bureaucracy must be introduced into
this analysis in order to more accurately explain the patterns of AMLF disbursement.
Within the economics of bureaucracy, there are also multiple competing
explanations of the autonomy and objectives of bureaucracies. One hypothesis suggests
that bureaucrats pursue their own interests within the organization, and those interests do
not consistently align with the laws intent (Niskanen 1971). McCubbins, Noll, and
Weingast (1989) put forth a hypothesis where bureaucrats and politicians have differing
objectives, but that constraints such as budget appropriation, administrative rules, and
oversight can effectively curb purely bureaucratically interested actions. Weingast and
Moran (1983) suggest an even more constrained theory of bureaucratic action with their
congressional control hypothesis.
Potentially more important than the theories of regulation and bureaucracy is the
relationship between legislators and the implementation of the regulations they are
responsible for enacting. Consistent with the public choice view that politicians act in
their own self interest substantively meaning they take actions that are likely to increase
their chances of job security by means of re-election politicians have a vested interest in
securing funds for their respective states and/or districts. Doing so increases local aspects
such as environmental quality, real estate values, and potential tourism revenues.
Likewise, reclamation activities could be expected to provide positive employment
effects in the area. While the employment effects may only be relevant in the short run,
they also typically fall within the reelection time frame, thereby further incentivizing
politicians to secure this virtually free lunch money. As such, this interaction suggests
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that senior politicians will be more effective in funneling AMLF allocations to their home
regions.
Furthermore, the nature of AMLF disbursements with respect to whether it more
adequately can be described as a disguised welfare program, or general spending on
environmental goods has important implications for how we predict funds to be allocated.
Data and Model Estimation
As described in the preceding section, the explanatory factors of AMLF
disbursement are many. The theoretical underpinning suggests that funding of abandoned
mine reclamation projects is a function of hazard severity, and the characteristics of
legislators, interest groups, and bureaucratic agents. Such an empirical model will be
used to explain and predict funding tendencies of projects that fall under the umbrella of
AMLF reclamation objectives. The empirical model to be estimated is an ordinary least
squares model that includes state and year fixed effects in order to account for
unobserved variations in political and economic conditions throughout the span of the
data set:
Equation 1: Determinants of AMLF Disbursements

𝐴𝑀𝐿𝐹  𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑚𝑒𝑛𝑡𝑠𝑖, 𝑡  
=   𝛽0   +   𝛽1𝐻𝐴𝑝𝑝𝑆𝑒𝑛𝑖, 𝑡   +   𝛽2𝑆𝐻𝐴𝑝𝑝𝑆𝑒𝑛𝑖, 𝑡   +   𝛽3𝐺𝑟𝑒𝑒𝑛𝐼𝑛𝑑𝑒𝑥𝑖, 𝑡  
+   𝛽4𝐼𝑛𝑐𝑜𝑚𝑒𝑖, 𝑡   +   𝛽5𝑃𝑟𝑖𝑣𝑎𝑡𝑒𝑖, 𝑡   +   𝛽6𝑆𝑡𝑎𝑡𝑒𝑖, 𝑡   +   𝛽7𝑃𝑟𝑖1𝑖, 𝑡  
+   𝛽8𝑃𝑟𝑖2𝑖, 𝑡   +   𝛽9𝑆𝑢𝑟𝑓𝑎𝑐𝑒𝑖, 𝑡   +   𝛽10𝑈𝑛𝑑𝑒𝑟𝑔𝑟𝑜𝑢𝑛𝑑𝑖, 𝑡  
+   𝛽11𝐵𝑜𝑡ℎ𝑖, 𝑡   +   𝛽12𝑃𝑟𝑜𝑐𝑒𝑠𝑠𝑖𝑛𝑔𝑖, 𝑡   + 𝛾𝑖   + 𝛿𝑡 + 𝜎𝑖, 𝑡  
The primary dependent variable is the SMCRA-funded AMLF allocation towards

reclamation of abandoned mine sites throughout years spanning from 1984 through 2013.
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Additional regressions are estimated with the dependent variable as a standardized
measurement of SMCRA-funded AMLF allocation per unit of area on a given site. The
data is collected from the Office of Surface Mining Reclamation and Enforcement’s
Abandoned Mine Land Inventory System, e-AMLIS. This database consists of an
inventory of land and water impacted by past mining endeavors. It is detailed to the
extent of including information regarding location, type, and extent of damages as well as
reclamation costs. Data is provided by the states managing their own abandoned mine
problems or through the OSMRE office responsible for managing these cases where
states do not bear that responsibility. In this analysis, only reclamation sites that have
been funded to some extent by AMLF are included although. However, there exist other
abandoned mine sites within the database that have simply not been allocated funding or
they have been completely reclaimed through private efforts and funding.
Severity of the environmental hazard is measured by the priority status assigned
to each abandoned mine site, per problem type, by OSMRE. There are five tiers of
priority assigned to inventoried sites. Within this analysis, priority types are coded as
dummy variables, so as to treat each level of hazard independently without assuming a
linear scale in the degree of hazard. The most serious abandoned mine land problems are
those that pose a threat to health, safety, and general welfare of people. These are
assigned either Priority 1 or Priority 2 status, and are the only problems required by law
to be inventoried. Within these top two priorities, there are seventeen different problem
types accounted for noted without respect to severity. Those problems that have only
environmental impacts are classified as Priority 3 problems and are included in the
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inventory when reclamation on these sites is funded, in some proportion, out of AMLF.
Priority 4 and 5 sites consist of lower severity coal related problems such as public
facilities and development of public lands. These lower priority reclamation projects have
fewer records kept on them, are less likely to receive AMLF monies, and are not included
in this dataset. Intuitively, funding amounts are predicted to align with priority levels; the
higher the priority, the greater the funding allocated. For purposes of this analysis, only
Priority 1 and 2 sites are considered, and take a value of one if applicable and zero
otherwise.
Along with priority designation, abandoned mine sites can be categorized by the
type of mining that occurred on site that now requires reclamation. Here there are four
different mine site types accounted for in the e-AMLIS inventory surface, underground,
both, and processing. Presumably, project sites where only processing mining operations
occurred would be predicted to receive larger AMLF allocations since the reclamation
project is inherently more involved due to the fact that reclamation activities would
predominantly involve cleaning up the chemicals involved in processing coal for use.
Processing sites have a higher propensity for causing harm to general health, safety, and
human well-being. Surface mines are predicted to receive smaller allocations than
processing sites, but the largest allocations with respect to the other extraction sites. This
is due to the physical nature of the reclamation project itself. Reclamation of abandoned
surface mine sites would involve greater terrain restructuring, re-vegetation, and
waterway cleaning and restoration. Purely underground abandoned mine sites would be
predicted to have the smallest allocations due to the less involved nature of the
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reclamation project. In these cases, the reclamation process would be primarily
characterized by mineshaft reinforcement to prevent cave-ins, and mine entry sealing to
prevent, or at least reduce the risk of, people entering abandoned deep mines. Finally,
abandoned mine sites where both surface and underground mining occurred are predicted
to receive AMLF allocations between the size of purely surface or underground sites
receive since costs can be diffused across reclamation of both kinds of operations. In
theory, the size of distribution on sites where both surface and underground mines
occurred would be on a spectrum from pure surface to pure underground with the amount
being a weighted average of the proportional combination of mine types. However, data
to this extent of detail is unavailable. As such, the amounts predicted reflect an
aggregated average of proportion. All four categories are considered in this analysis. Like
the priority sites, the site characteristic variables are coded as dummy variables with a
value of one corresponding to the relevant sites and zero otherwise.
Additional site specifics are accounted for by ownership characteristics of the
land where the given abandoned mine site is located. By the e-AMLIS classifications,
there are seven different possible categories of landowners, not all of which hold
exclusive ownership rights to the given land area. The seven potential stakes are private,
state, tribal, Bureau of Land Management, forest service, national park, and a catchall
category of other federally owned lands. These ownership stakes are provided as
percentages. Among these ownership stakes, we would expect that proportion of private
ownership and size of AMLF disbursement will be inversely related. Conversely, higher
proportions of state-owned lands on abandoned mine sites are likely to receive the greater
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AMLF allocations. The remaining five types of land ownership are not considered for
purposes of this analysis due to the fact that they make up a miniscule proportion of
abandoned mine site ownership on any given site and correspond to a relatively small
number of mine sites in the data set. Nonetheless, each of these would be expected to
exhibit similar allocation patterns as state-owned lands since they also fall under the
broader category of publicly owned lands.
Characteristics of legislators are accounted for by seniority and membership on
fiscally relevant congressional committees. The main variables included are cumulative
seniority of members on the Senate Appropriations, and House Appropriations
committees by year and by state. This data is collected from the respective committees
history websites. For all of these variables, a positive relationship is expected between
committee seniority and AMLF allocations. Relatively higher positive relationships are
expected for House Appropriations committee members’ seniority since they represent a
smaller constituency relative to senators.
Variables concerning interest group strength are collected from the 1991-1992
Green Index (Hall and Kerr 1991). Specifically, this index considers membership per
1000 state residents in environmental organizations, namely Greenpeace, the National
Wildlife Federation, and the Sierra Club in 1990. Ideally, this index would be more
current, perhaps updated annually. Nonetheless, this provides the most current and
comprehensive measure of environmental interest group presence across states. This
variable is predicted to have a positive influence on the AMLF allocation through the
mechanism of these environmental interest groups pressuring representatives to secure
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funding for reclamation sites in their respective states. If politicians are self- interested,
they have an incentive to respond to these vocal members of their constituency.
Real state per capita income is included to account for economic strength of the
constituency. If reclamation projects are more akin to welfare programs, states with lower
per capita incomes are predicted to receive greater AMLF allocation. Conversely, if
reclamation projects are more adequately characterized as normal, or even luxury goods,
then relatively richer states will be granted more funding, holding other considerations
constant.
In addition to the broad inspection of how these factors influence the allocation of
AML funds over the recorded lifespan of the program, each of the legal changes in the
funding structure previously mentioned are considered, period-by-period to examine the
extent to which these changes alter the respective public interest and political influences
on AML reclamation funding.
The general predictions regarding these legal changes in the funding structure are
simple and intuitive. At the outset of the program, the expectation is that AMLF
distribution patterns follow the intentions of the program, to reclaim hazardous
abandoned mine sites, without respect to outside political sway. When AML funding
expands from being a purely fee-based pool such as with the passing of SMCRA 06, the
political influences on allocation decisions will gain gravity. Likewise, as Treasury
payments to states and tribes are capped, as is the case with the passage of PL 112-141,
that same political influence on allocation decisions will at least wane, if not drop
completely out of the distribution calculus.
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For purposes of this analysis, abandoned mine sites on Indian Reservation lands
are omitted due primarily to the inconsistencies associated with the political variables in
question. Given that the reservations are viewed as sovereign entities within United
States territory, there exist no measures of seniority within the House and Senate
Appropriations committees or within the Green Index for these territories. The lack of a
complete set measures render introduction of analysis of AMLF distribution patters on
reservations problematic.
Results
Regression results are presented in Tables 7 through 30. The most pertinent
results to consider are contained within tables 7 through 11, which consider only those
sites within the data set that have received any positive amount of money from the fund.
Per each table, columns 1 and 2 report results with AMLF allocations in inflationadjusted dollars as the dependent variable while columns 3 and 4 give these same results
with respect to the funding-per-unit standardization as dependent variable. Columns 1
and 3 correspond to basic OLS regression results. Columns 2 and 4 also are OLS results,
but with state and year fixed effects applied to the specification to account for influential
underlying conditions across states and years that are otherwise unaccounted for in the
data set.
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Table 1: Summary Statistics - AMLF Full Span 1984-2013

Table 2: Summary Statistics Start of AMLF through AMRA 1990
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Table 3: Summary Statistics AMRA 1990 - SMCRA 2006

Table 4: Summary Statistics SMCRA 2006 - PL 112-141
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Table 5: Summary Statistics PL 112-141 - PL 113-40

AMLF 1984-2013: The Full Overview
Table 6 gives an overview of the AMLF distribution patterns over the entire scope
of the data set consisting of 33,947 mine site observations in specifications (1) and (2)
and 33,313 observations in (3) and (4) over a nearly thirty-year span. Across all
specifications, sites with a Priority 1 ranking are granted larger AMLF allocations. This
result also holds with respect to site-only considerations for Priority 2 abandoned mine
sites, though not in funding-per-unit estimations. Priority 2 sites are predicted to receive
greater allocations in the site-only specifications (columns 1 and 2). This may be largely
accounted for by the fact that Priority 2 abandoned mine sites make up nearly 60% of the
full data set, whereas Priority 1 sites make up only slightly more than 20% of the full data
set. A snapshot of the distributive patterns suggests that holding other considerations
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constant, including state and year effects, an abandoned mine site with approved funding
for reclamation is predicted to receive roughly $69,600 if it is categorized as a Priority 1
site, and $80,400 if Priority 2. In specifications where funding is considered on a per-unit
basis and the underlying state and year effects are accounted for, sites with Priority 1
designation are predicted to receive $39,600 per unit of area to be reclaimed and Priority
2 sites are predicted to receive $17,500 per unit of area.
Contrary to initial predictions, the type of mine site being reclaimed has little
bearing on the allocation received. Specification (2) suggests that an abandoned mine site
will receive roughly $46,500 more in AMLF allocation if it was a combination mine site,
and $89,900 more if a processing site. Specification (4) suggests that none of the site
categories has an influence on monies received. Those virtually anomalous instances
aside, there is no sound evidence that the type of mine itself abandoned factors into
allocation decisions. It may instead be the case that mine site type is built into the priority
designations, thereby rendering these details largely irrelevant.
Ownership characteristics do suggest a substantive relationship across the span of
the data set. In all four specifications, percentages of state-owned lands displayed positive
and statistically significant coefficients. These coefficients range a short span from 0.440
to 0.582, and seem to have trivial influence on the AMLF allocations. However one
should bear in mind that in such a case where abandoned mines are located on 100%
state-owned lands, these results suggest that total allocations may be boosted by roughly
$50,000 due to ownership stakes alone. For mines on privately owned lands, a negative
and significant relationship is suggested when considering funding on per-site basis. By
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the same logic as before, a site on completely privately held land can expect to see an
allocation roughly $18,000 smaller.
The influence that the cumulative seniority of House Appropriations committee
members in a given state wields upon AMLF distributions is inconsistent, and weak
across the twenty-year span. The coefficient from specification (2), -1.208, suggests that
an additional year of cumulative seniority decreases AMLF allocations by roughly $1200
to a given mine site, whereas the coefficient from specification (4), 0.263, suggests
instead that an additional year of seniority increases the reclamation funding per metric
unit on a mine site by roughly $260. While coefficients themselves are small, their realworld significance comes in the aggregation, as examples may illustrate. Suppose a site is
granted AMLF monies in the given state and year where House Appropriations seniority
is the maximum value, 78 years of cumulative seniority. Per the specifications in column
2, this suggests that a site would be granted around $95,000 less in funding. Taking a less
extreme example, consider the average seniority in the set, 25 years. These preliminary
regression results suggest that on average, the seniority of the states members on the
House Appropriations committee contributes to a $30,000 decrease in expected AMLF
monies. In the case of the positive coefficient gleaned from specification (4), the
aggregated implications are again, quite substantial in their potential. By quick
calculations, this result suggests that AMLF allocations can be boosted, on average, by
roughly $6,600 per unit of area to be reclaimed at an abandoned mine site. The statistical
significance is stronger on the negative coefficient, but given that significance is
suggested in opposite directions, it remains ambiguous whether this particular factor is
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influential, and in which direction if it is.
Unlike the similar measure for the House, Senate Appropriations committee
seniority is suggested to be influential on the size of AMLF allocations. In all but
specification (2), this variable displays a positive, and statistically significant relationship
on funding. Specifications (1), (3), and (4) display coefficients of 3.542, 1.146, and 1.217
respectively. Following the same logic as explained with the House variable, these
estimates are more meaningful in their aggregates than their marginal values. In a given
state with the maximum Senate Appropriations committee seniority (49 years), this
influence potentially amounts to roughly $60,000- $175,000 boosts in allocations. While
less striking when considering average seniority, the figures are still meaningful with
$10,000-$28,000 estimated boosts per site-area-unit or sites broadly considered.
Interest group strength, as measured by the Green Index, exhibits strong evidence
about the direction of influence on AMLF allocations. Specifications (1) through (4) give
statistically significant estimates of 2.639, -29.644, -3.006, and -39.049 respectively.
Considering the more explanatory second specification, this suggests that for each
additional unit increase in this index, a given mine site is expected to receive nearly
$30,000 less in AMLF allocation. Considering the fourth specification, this estimate
suggests that a one- unit increase on the Green Index for a given state leads to a nearly
$40,000 decrease in AMLF allocation per metric unit area of mine site being reclaimed.
While initial predictions consisted of the interest group variable having a positive
influence on the amount of funding, it may more likely be the case in light of these
results, that environmental interest groups would actively dissuade their political
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representatives and the like from channeling federal money going towards abandoned
mine reclamation projects and instead attempting to assign responsibility to other
potentially responsible parties for bearing the burden of these costs.
Finally, the income variable provides some suggestion that the allocation of
AMLF monies to mine reclamation is a normal good. In specifications (3) and (4), the
coefficient estimate for per capita income is positive and statistically significant. The
overall trend suggests that for each additional thousand dollars of per capita income a
state has, a reclamation site in that state is expected to receive nearly an additional $1,100
in AMLF allocation on a per-site basis, or nearly $1,400 per unit area being reclaimed
when underlying conditions for states and years are controlled for.
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Table 6: Full AMLF Span Results
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AMLF Inception through the Abandoned Mine Reclamation Act of 1990
Table 7 gives an overview of the AMLF distribution patterns over the scope of the
data set spanning from its inception in 1977 to when the first major changes in the
program were instituted, with the Abandoned Mine Reclamation Act of 1990. This subset
consists of 1251 mine site observations in all four specifications.
Over this time span, the results subtly suggest that Priority 1 and Priority 2 sites
are given larger allocations. The per-site estimates in specification (2) suggest that
Priority 1 sites receive allocations nearly $92,500 larger and that Priority 2 sites receive
allocations slightly over $100,000 larger. Considering funding per unit reclaimed,
specification (3) suggests that Priority 1 areas receive roughly $43,500 more per unit of
area reclaimed, but the significance drops out upon the inclusion of fixed effects in (4).
However, Priority 2 sites are estimated to receive slightly more than $28,000 per unit area
reclaimed by the estimations in (4). Nonetheless, that such results are found only subject
to certain regression specifications, suggests that Priority designations alone have little
influence over the amounts of funding allocated to specific reclaimed abandoned mine
sites.
Results here suggest that the type of mine site being reclaimed has bearing on the
allocation received only along a per-site basis. Specifications (1) and (2) suggest that
abandoned mine sites will receive smaller AMLF allocations across all four varieties of
site. Considering specification (2) only, sites are estimated to receive approximately
$571,000, $646,000, $590,000, and $624,000 less per surface, underground, combination,
and processing sites respectively. While the estimates found here seem amiss, much of
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that is likely explained by the considerably large constant terms estimated across the four
specifications.
Ownership characteristics do not suggest a substantive relationship across the
span of the data set. In all four specifications, percentages of either privately-owned and
state-owned lands displayed no statistically significant coefficients.
The influence that the cumulative seniority of House Appropriations committee
members in a given state wields upon AMLF distributions is inconsistent across the span.
The specification (1) coefficient suggests that an additional year of cumulative seniority
increases AMLF allocations by roughly $1,300 dollars to a given mine site, whereas
specification (2) suggests instead that an additional year of seniority decreases the
reclamation funding per mine site by over $22,000. While the estimates from (1) and (2)
suggest ambiguity due to the opposing signs, intuition supports the notion that the more
accurate scenario is that seniority out of the House Appropriations committee has a
negative relationship with AMLF disbursements. This logic is supported by the stronger
statistical significance found in the second specification, as well as the underlying fact
that the included fixed effects account for more unobservable variables across the states
and years in question.
Like the similar measure for the House, Senate Appropriations committee
seniority is suggested to be questionably influential on the size of AMLF allocations. In
specifications (1) and (3), this variable displays a positive, and statistically significant
relationship on funding, while (4) provides strong evidence to the contrary. Following the
same logic as explained with the House variable, intuition suggests that the negative
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relationship found in (4) may be the best estimate, again due to the included state and
year fixed effects.
Again interest group strength, as measured by the Green Index, exhibits strong
evidence about the direction of influence on AMLF allocations. Only the second
specification fails to give a statistically significant coefficient estimate. The first, third,
and fourth specifications give statistically significant estimates of 32.068, 9.727, and
981.853 respectively. During this early time span in the existence of the program it seems
that environmental groups within are a more powerful force in getting resources allocated
toward the reclamation of the environmental blights in their respective states.
Finally, the income variable mildly suggests that the allocation of AMLF monies
to mine reclamation is more akin to an environmental welfare program. In specifications
(1) and (3), the coefficient estimates for per capita income are negative and statistically
significant. However, once fixed effects are included, significance disappears and renders
the effect null. Loosely though, we can infer that states with relatively poorer populations
require more financial assistance in order to address and reclaim their abandoned mine
sites.
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Table 7: Start of Program Through Passage of AMRA 1990

AMRA 1990 through SMCRA Amendments Act of 2006
In the span following the passage of the Abandoned Mine Reclamation Act of
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1990 through the SMCRA Amendments Act of 2006, another subset of the data is
considered in order to examine the changes in allocation influences in response to the
legally changed structure of funding the program. This subsection corresponds to 8825
site observations in the first two specifications, and 8644 in the third and fourth. The
results are presented in full in Table 8.
Within this subset, the first thing that becomes clear is that unlike the previous
subset analyzed, little evidence is suggested that mine type is a significant determining
factor in AMLF allocations. Only for combination mines or processing sites in
specification (2) is there any statistically significant coefficient estimate produced by the
regression results. On the per site basis, combination sites tend to receive roughly
$87,500 more federal monies for reclamation efforts, while processing sites see slightly
more than $111,000 additional funds. Certainly the processing site estimates fall in line
with initial predictions. However, in this subset of the data, much like the overall trend of
AMLF allocations, mine type is a trivial detail in the funding considerations.
Hazard severity in this regression setup displays exactly the same characteristics
with respect to statistical significance as it did in the overall dataset and results in Table
7. Priority 1 sites across all four specifications display evidence of positive and
statistically significant relationships to funding amounts. Furthermore, the range in
magnitude across the four specifications is roughly consistent. Additionally, the
coefficient estimates for Priority 2 sites provide evidence that, with respect to site-only
considerations, being deemed a Priority 2 status reclamation site is positively and
statistically significantly related to larger AMLF allocations. Similar to the results and
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rationale in Table 7, the coefficient estimates on Priority 2 sites are larger in magnitude
than that for Priority 1s, but are likely explained by the proportion of Priority 2 sites in
this subsection of the data again corresponding to roughly 60% Priority 2s and 20%
Priority 1s.
Evidence for political influences in AMLF allocations reemerges in this
timeframe. Across specifications (2) through (4), the seniority measures for the House
Appropriations committee members display statistically significant relationships to
AMLF distributions. Only for the House variable, in specification (2) is this variable
estimated to have a negative relationship. Overall, both of these variables positively
influence AMLF allocations, with Senate Appropriations seniority being the stronger of
the two influences with estimations of 2.663, 0.793, and 1.142 in specifications (1), (3),
and (4) respectively. Significance is stronger, but magnitude smaller for House
estimations in (1) through (4).
Furthermore, by this time period in the AML reclamation program, the
significance of abandoned mine land location comes back into play much as it did in the
overall program estimates. In all but specification (2), a mine site is expected to receive
greater funding allocations per percent proportion of site on state owned lands. The
corresponding estimates in (1), (3), and (4) are consistent in magnitude at 0.411, 0.356,
and 0.327 to suggest a stronger validity of the estimate. Likewise, across specifications
(2) through (4), a site being on privately owned lands is associated with lesser amounts of
funding at. At any rate, evidence is strongly suggestive that abandoned mine sites on state
owned lands are deemed a higher priority, in terms of AMLF monies, for reclamation.
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Lastly, these estimates provide evidence again that reclamation funds are a normal
good. In specifications (1) through (3), positive and statistically significant coefficients
are estimated for the relationship between state per capita income and the AMLF monies
received.
Overall, the results in this subsection of the data suggest that a mix of hazard and
political aspects influence the allocation of money out of the AMLF to abandoned mine
sites. Political influences are stronger in this time span than overall, and during the time
frames prior to amendments. Public interest influences are weaker in this roughly fifteenyear period than they are overall, but stronger than the first seventeen years.
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Table 8: AMRA 1990 Through Passage of SMCRA 2006
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SMCRA Amendments Act of 2006 through PL 112-141
Passage of the SMCRA Amendments Act of 2006 marked the starkest change in
funding composition of the broader AMLF. In short, this act broadened the scope of
funding sources from being strictly coal-fee-funded to having a specific portion of its
budget comprised of Treasury allocation. This time frame covers a roughly 6-year span
from late-2006 to mid-2012, consisting of 1716 observations in specifications (1) and (2)
and 1687 in (3) and (4). Full results are presented in Table 9.
In this time frame, the strongest evidence for a public interest view of AMLF
allocations is given with the estimates to Priority 1 and 2 sites. In all four specifications,
Priority 1 sites are estimated to have positive and statistically significant relationships
with the amount of funding granted to a site or per unit area of a site with coefficients of
66.949, 137.052, 47.340, and 55.932 in specifications (1) through (4) respectively.
Paralleling the patterns in previous tables, Priority 2 sites have positive and statistically
significant coefficients estimated in all four specifications, at 87.625, 112.395, 37.363,
and 41.259 respectively. In the site-only considerations, the larger coefficients can be
explained through the greater prevalence of Priority 2 sites within the data set. However,
the prediction that Priority 1 sites would receive larger allocations comes into alignment
when the funding is considered on a per-unit of area basis. This general result is borne
throughout a number of alternate specifications
None of the other political or economic variables bear consistent evidence of
influencing allocation decisions throughout the main and alternative specifications in this
shorter time period. Thus, it suggests that despite the changes to the funding structure of
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the program, the AML program hones its integrity.
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Table 9: SMCRA 2006 Through PL 112-131
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PL 112-141 through PL 113-40
The final subsection of the dataset analyzed consists of the span between the
passages of laws that capped the Treasury in-lieu payments to states for abandoned mine
site reclamation projects. This specific set covers a roughly 18-month period from the
July 2012 enactment of PL 112-141 to the enactment of PL 113-40 in the beginning of
January 2014. There are 832 observations analyzed in specifications (1) and (2), and 816
in (3) and (4).
Within this 18-month time span, regression results suggest that the allocation
pattern of AMLF monies maintains the originally intended purpose of the program as
evidenced by the positive and statistically significant coefficient estimates given for
Priority 1 and 2 sites across all specifications except (1) for Priority 1. In (2) and (4),
where state and year fixed effects are taken into account, estimates suggest that a Priority
1 reclamation project is expected to receive roughly an additional $224,000 per site, or
roughly $146,000 per unit area reclaimed. Priority 2 projects are estimated to receive
roughly an additional $245,000 per site, or roughly $79,000 per unit area from AMLF
allocations.
Further bolstering the suggestion that AMLF distribution patterns return to
intended purposes are the estimates on the ownership characteristic, political, and
economic variables. In none of the four specifications is there evidence that either private
or state proportions of land ownership have any influence on funding decisions. With
respect to seniority of House and Senate Appropriations committee members, there is
evidence in specifications (1) and (3). However, when the state and year fixed effects are
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introduced into the specifications, all statistical significance drops from the coefficient
estimates, thus suggesting that these influences are moot. A similar story can be told with
respect to the estimates on the environmental interest group variable. Again, the pattern
holds with respect to per capita income in a state; positive statistical significance is
estimated on the coefficients in (1) and (3), but significance drops in (2) and (4) once the
fixed effects are included.
Once again, there is little evidence in the general trend that mine site type is an
influential factor in funding decisions. Out of the four mine types, only processing mines
were estimated to receive larger AMLF allocations. Coefficient estimates were found to
be positive and statistically significant only at the site level, at 1736.858 and 2275.683 in
specifications (1) and (2) respectively. These estimates suggest that processing sites
during the July 2012-December 2013 time frame received upwards of two million dollars
in reclamation funding. However, when considering funding per unit area of a site, there
is no discernible relationship to be found for any of the potential abandoned mine types.
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Table 10: PL 112-131 Through PL 113-40
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Conclusion
This paper examines the question of what determines the size of disbursements
from AMLF to support reclamation projects on abandoned mine sites. Specifically, it
examines if the severity of environmental hazard is solely responsible for AMLF
allocations and the magnitude thereof or whether other political and economic forces
influence the federal funding of abandoned mine site reclamation.
Overall, the evidence suggests that funding for abandoned mine reclamation is a
mixture of the products of public and political interests. With the exception of the 19841991 time span, sites designated as Priority 1 or 2 consistently are predicted to receive
larger disbursements. However, in these time spans, political influences especially
through Senate Appropriations committee tenure and state-ownership of lands wield
consistently strong and significant weight on allocation decisions. This political influence
is most pronounced in the years after the AMLF coffers are provided for with Treasury
funds in addition to fees levied on domestically extracted coal. After the allocations out
of Treasury funds are capped to states, the political influence wanes and the hazard level
of sites again becomes the primary influential factor in funding receipts further bolstering
a public interest view of the AML program in total.
While the AML program, and the mission of reclaiming abandoned mine lands in
total is but a small mission in the scope of federal activities, examination of the funding
distribution trends in light of differing institutional contexts analyzed here shed light on
how similar programs can be more effectively implemented under the federal umbrella.
In short, a program with minimal scope of objectives and funded via taxes/fees implying
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a hard budget constraint limit the extent to which political influences can sway the
decision making calculus of monies allocated through the program. Further, supposing
the introduction of a softer budget constraint through federal appropriations toward a
given project in question, capping the distributions out of that portion of funding likewise
limit the extent of political sway.
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ECONOMIC EFFECTS OF RECLAIMING ABANDONED MINES: EVIDENCE
FROM WEST VIRGINIA

Introduction
What effects do government facilitated environmental remediation programs have
on local economies? Do they serve as a type of domestic development aid where there are
positive economic effects such as increased population, income, or labor force
participants? Do these kinds of projects decrease unemployment rates? Or, in the end, do
these programs only serve to confer psychic benefits to individuals with preferences for a
more natural or undisturbed surrounding environment? In this paper, I seek to empirically
explore those questions within the context of federally funded reclamation of abandoned
mine sites in the state of West Virginia.
This expands upon the distributional analysis of the Abandoned Mine Land Fund
in the preceding chapter through two channels. First, it asks the more pressing question of
whether or not the program accomplishes anything economically meaningful. Second, it
re-examines the question of whether or not AMLF can be thought of as a type of welfare
program since the evidence was inconclusive in the previous chapter. Through this
channel, I argue that the program, especially in the West Virginia context, can be thought
of as a type of veiled domestic development aid. In either case, the question of
economically measurable effect above and beyond simply allocating funds to reclaim
such sites is worth exploring.
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Within development economics, much of the literature takes an international
setting of inquiry, especially as such literature is concerned with the influence of foreign
aid inflows on the institutional qualities of recipient nations. Insofar as that question is
concerned, there are two primary hypotheses. The first posits that aid inflows can
positiviely affect the democratic-ness of recipient nations (Goldsmith 2001, Dunning
2004). The competing hypothesis posits that aid does not promote more democratic
institutions, and may instead contribute to weakening democracy and thereby increasing
the strength of dictatorships in such countries (Bauer 2000, Rajan and Subramanian 2007,
Djankov et. al. 2008,).
Other work suggests that both the positive and pessimistic aid hypotheses ascribe
too much power to aid’s potential for altering political institutions. Instead, that evidence
suggests that aid simply reinforces existing institutional scenarios (Morrison 2007,
Morrison 2009, Kono and Montinola 2009, Nielsen and Nielson 2010). Dutta, et. al.
(2013) synthesize both the positive and pessimistic views into a more comprehensive
hypothesis, the amplification effect, and find that in both democratic and dictatorial
regimes, influxes of aid increase average Polity IV scores in democracies and decrease
those scores in dictatorships.
Similar logic and analyses can be applied to relationships of federal monies being
allocated for any number of welfare or related programs in the states on a domestic level.
On the inter-state level, such influences could potentially be measured by changes in
scores on the Economic Freedom of North America (EFNA) index (Karabegovi et. al.
2002) from 2002 onward. However, difficulties arise if one chooses to examine such
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questions on the intrastate level, say, at the county level. In such cases, if it is the case
that increased strength of democracy is associated with stronger economic characteristics,
then such measures can be used as proxies at lower levels of jurisdiction. As such, this
project can be thought of as a narrow, domestic application of the effect of aid by
measuring the economic impact of Abandoned Mine Land Fund disbursements to
counties in West Virginia.
Within existing literature, little has been said specifically regarding the AMLF as
an environmental remediation program. However, work has been done with respect to
other similarly intended programs such as Superfund that undertake major environmental
remediation projects. Barnett (1995) and Hird (1990, 1993, 1994) find that greater
amounts of money and other resources are allocated toward the most severe Superfund
sites. However, these pieces offer little insight into the economic effects of these cleanup
efforts at Superfund sites. Tilton (1995) draws comparisons between Superfund and the
AML program under SMCRA in the ways each of these programs dealt with problems of
past pollution and finds that AML fares better in terms of assigning responsibility for the
past pollution and mitigating future production cost uncertainty associated with liability
costs. Nonetheless, the scope of this analysis, again, does not consider the corresponding
effects to the surrounding localities.
History of the Abandoned Mine Land Fund
The AMLF was created as a part of the Surface Mining Control and Reclamation
Act of 1977. The over- arching goal of SMCRA is to establish a federal standard for
environmentally responsible surface mining, and restoration of the lands after mining has
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ceased to ensure mitigation of adverse environmental effects of this method of extraction.
Due to lax enforcement of state mining regulations prior to the passing of SMCRA, many
smaller sites were subject to blast and grab mining techniques where small, independent
miners/mining operations, often referred to as wildcatters, would use whatever least cost
method at their disposal to expose and extract coal. Afterwards, they might simply leave
the area thereafter with no attempt at reclamation. These practices resulted in degradation
of land and environmental quality. While small sites characterized the abandoned mines,
the prevalence of these sites was the main contributor to alarm.
Consistent with the broader goals of SMCRA, the objective of AMLF is to
provide for a general funding pool to be allocated towards reclamation efforts of already
existing abandoned mine sites, in addition to SMCRAs efforts of enforcing reclamation
on present and future mine sites. As delineated within SMCRA, monies in AMLF may be
used for purposes including but not limited to, reclamation and restoration of abandoned
coal surface mines, processing and disposal areas, sealing and filling of deep mine
entries, land restoration to mitigate erosion and sedimentation, waterbed restoration,
construction and operation of water treatment plants, pollution mitigation for burning
coal refuse disposal, and control of coal mine subsidence.
The coffers of the AMLF are provided for via a fee levied on extracted coal as
specified in section 403 of SMCRA:
“All operators of coal mining operations subject to the provisions of this Act shall
pay to the Secretary of the Interior, for deposit in the fun, a reclamation fee of 35 cents
per ton of coal produced by surface coal mining and 15 cents per ton of coal produced by

61

underground mining or 10 percentum of the value of the coal at the mine, as determined
by the Secretary, whichever is less, except that the reclamation fee for lignite coal shall
be at a rate of 2 per centum of the value of the coal at the mine, or 10 cents per ton,
whichever is less.”
These fees were initially slated to expire in 1992, but extensions have been passed
by Congress to maintain the collection of fees, thereby continuing the reclamation of
abandoned mine sites.
Out of the monies collected from domestic coal production fees, 50% of those
collections are allocated to the states. The remaining half is allocated across three broad
objectives and falls under federal discretion and the control of the Secretary of the
Interior. 10% of these funds are marked for allocation into the Rural Abandoned Mine
Program. 20% of the funds are funneled into a pool that is used for supplemental grants
going toward remediation of more hazardous sites. The remaining 20% can be described
as a portmanteau pool where funds are used for emergency projects, federal
administrative costs, projects in states without approved reclamation plans, and the Small
Operator Assistance Program.
Currently, the Office of Surface Mining has collected over $10.1 billion worth of
fees toward the AMLF. Out of that total, over $7.6 billion has been distributed.
Furthermore, OSM estimates that over $3 billion worth of high priority sites remain to be
remediated. Back-of-the-envelope arithmetic suggests that the mission of OSM with
respect to reclaiming abandoned mines is nearing its twilight. However, one should be
careful to avoid the assumption that the volume and severity of abandoned mine sites
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exists in a static state. Instead, these should be considered in a dynamic light for reasons
such as the potential future hazardous deterioration of presently stable underground
mines.
In the nearly forty years since the passing of SMCRA and the creation of the
AML reclamation program, various changes to SMCRA itself have been implemented
and the funding structure of AMLF has likewise been altered. The first structural change
relevant to this analysis is the enactment of the Abandoned Mine Reclamation Act of
1990 that provided for the accruement of interest on AMLF balances that were not
appropriated. This marks the first codified instance in the lifespan of the program that
incentivizes any change in allocation patterns. Specifically, this act provides the incentive
to decrease general allocations and hold a balance in the AMLF from year to year in
order to grow the fund absent additional taxes collected or to mitigate cycles in funding
due to cyclical coal production.
Empirical Strategy
The scope of the analysis is limited to West Virginia for two reasons. First,
generally limiting the area of inquiry to one state reduces the likelihood of omitted
control variables that differ from state to state will bias the empirical estimates. Second,
given West Virginia’s reputation as a traditionally poor state where the health of the
economy is heavily contingent on coal mining itself and other associated mining jobs, if
there is a tangible relationship to be had between reclamation funding and economic
effects, and especially a positive relationship, it is likely to be found here.
The base empirical model to be estimated is an ordinary least squares model
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defined as:
Equation 2: Relationship Between County Population Changes and AMLF Disbursements

Percent  Change  in  County  Population   =   β0   +   β1AMLF  Disbursements   +   ε  

Equation 3: Relationship Between County Per Capita Income Changes and AMLF Disbursements

Percent  Change  in  County  Per  Capita  Income  
=   β0   +   β1AMLF  Disbursements   +   ε  

Equation 4: Relationship Between County Unemployment Rate Changes and AMLF Disbursements

Percent  Change  in  County  Unemployment  Rates  
=   β0   +   β1AMLF  Disbursements   +   ε  

Equation 5: Relationship Between County Labor Force Participation Changes and AMLF Disbursements

Percent  Change  in  County  Labor  Force  Participation  
=   β0   +   β1AMLF  Disbursements   +   ε  

The dependent variables of interest in this paper are the changes to population,
unemployment, labor force participation, and per capita income over given ten-year
spans, considered at the county level for all fifty-five counties of West Virginia. The raw
data are collected from the Federal Reserve Economic Data (FRED) database. From
there, I impute ten-year average change values for the four respective variables. The
population and income variables have averages spanning from 1980-89, 1990-99, and
2000-09, while the unemployment and labor force participation variables span only 199099 and 2000-09 due to data availability. While data were available in narrower
increments, the decision was made to analyze impacts across decade spans due to the fact
that economic adjustments do not happen instantaneously, and the longer span should
smooth any cyclical nature that would distort the impacts and the relationship under
examination here.
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The data regarding the funding of abandoned mine sites is collected from the
Office of Surface Mining Reclamation and Enforcement’s Abandoned Mine Land
Inventory System, e-AMLIS. This database consists of an inventory of land and water
impacted by past mining endeavors. It is detailed to the extent of including information
regarding location, type, land ownership characteristics, and extent of damages as well as
reclamation costs. Data is provided by the states managing their own abandoned mine
problems or through the OSMRE office responsible for managing these cases where
states do not bear that responsibility.
In this analysis, only reclamation sites that have been have received monies from
AMLF in the state of West Virginia are included.
Like the respective dependent variables, I impute figures for the total AMLF
funding over the same respective ten-year spans, at the county level. Rather than average
changes, this variable consists of a straightforward, total-dollar-amount-of-disbursements
measured by simply adding up all of the funding for reclamation of abandoned mine sites
in each county over the 1980-89, 1990-99, and 2000-09 spans. These are reported in units
of $1000.
The entire data set contains 625 abandoned mine sites that have received money
from AMLF toward reclamation efforts. Twenty-nine of West Virginia’s fifty-five
counties are among those receiving money from the AMLF.
To expand upon the relationship between disbursements from AMLF and the
respective macroeconomic variables, especially as it pertains to disentangling some of the
endogeneity between the generally maligned West Virginia economy and the trends in
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these relationships, I introduce a poverty-related dummy variable into subsequent
regressions. The second set of these regressions, represented by Tables 5 through 8,
captures if a given county has greater than one-fifth of the population living below the
poverty line in 1989. The third set, results shown in Tables 9 through 12, includes this
same dummy, but with respect to poverty levels in 2015.
Results
Results are presented from the parsimonious regressions in Tables 1 through 4.

Table 11: Population Change Rates and AMLF Funding
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Table 11 displays the effects that funding toward reclamation efforts have on
population changes in West Virginia counties. The results suggest that during the 1980s,
every thousand dollars federally spent on reclamation projects in WV are associated with
a 0.004 percent point decrease in a county’s population change. Regarding the 1990s, a
similar result is found where every thousand dollars of reclamation funding is associated
with a 0.002 percentage point decrease in a county population change. No significant
relationship was determined to exist from 2000-09.
When considering from the previous chapter that an abandoned mine site
receives, on average, roughly $206,000 from the AMLF, the coefficients gain some
economic significance. In other words, a county with one of these sites reclaimed through
AMLF funding is predicted to experience a population drop of 0.824 per- centage points
during the 1980s, and 0.412 during the 1990s. In counties with multiple sites being
reclaimed through the money and efforts of the AMLF, this effect compounds. In
southern West Virginia counties with higher mining activity, and thus higher likelihood
of having abandoned mine sites, this relationship can help explain why people have
migrated.
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Table 12: Per Capita Income Change Rates and AMLF Funding

Table 12 displays the estimated effects that reclamation funding has on per capita
income changes in West Virginia counties. Estimates in this segment of the data suggest
a similar relationship as was found in the population estimates. In the 1980s, an
additional thousand dollars in reclamation funding is associated with a 0.006 percentage
point decrease in per capita income from beginning to end of the decade. No statistically
significant relationships are found in the 1990 or 2000 decades.
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Again, as with the case of population effects, the average effect on change in
income per capita in county that has one of these abandoned mine sites is a 1.236
percentage point decrease in the overall change in the per capita income across the
decade span. By this estimate, the economic significance is meaningful. Likewise, the
effect is more pronounced as the amount of sites in a county increases. Furthermore, this
finding can help to explain the economic plight in southern West Virginia

Table 13: Unemployment Rate Changes and AMLF Funding
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As mentioned earlier, there are only two spans, 1990-99 and 2000-09, available
for analysis of unemployment rate effects, as shown in Table 13. During the 1990s, no
statistically significant relationship is present between AMLF money allocated to a site in
a given county and the unemployment rate in that county. The span between 2000 and
2009 suggests that an additional thousand-dollar allocation from AMLF is associated
with a 0.007 percentage point increase in the unemployment rate.
In more practical terms, counties with one of these sites are predicted to have, on
average, a 1.442 percentage point decrease in the change of the unemployment rate over
the course of the decade spanning from 2000-09. However, the overall explanatory power
of changes in the unemployment rate over the course of the 2000-09 decade is quite
weak, suggesting that much larger, or perhaps many other, factors are at play when
considering unemployment rates in counties where abandoned mines have been
reclaimed.

70

Table 14: Labor Force Participation Rate Changes and AMLF Funding

In the final regressions, shown in Table 14, there is no statistically significant
relationship identified between abandoned mine site reclamation and the changing labor
force participation rate. Even given the statistically insignificant coefficients calculated,
the economic significance here would be minimal. In the 1990s, an additional thousand
dollars of funding is predicts a 0.001 percentage point decrease in the change in labor
force participation rates. In the following decade, the coefficient switches signs
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predicting an equivalent increase. But again, both regressions do not suggest that there is
any meaningful relationship between abandoned mine land reclamation funding and labor
force participation. Furthermore, the explanatory power of funding influxes to a county
with abandoned mine sites is negligible, and virtually nonexistent, over both decades in
question.
However, competing effects of population changes and unemployment rates over
the same time period may obfuscate any effect in the number of participants in the labor
force. It is easy to imagine that the negative, but statistically insignificant and roughly
equivalent, coefficient on population change may capture the change in labor force
participants because a previous non-participant in the labor force may simply have moved
out of the county and is thereby not accounted for in this metric.
As the poverty variables are introduced into the relationship between the
macroeconomic variables and Abandoned Mine Land monies, the relationships found in
the most parsimonious relationship maintain. There is virtually no change in the
coefficients found for population changes, income changes, changes in unemployment
rates, and changes in the labor force participation rates. However, the coefficients found
on the poverty dummies do display evidence of being a driving force behind the general
trends in these variables across the decades in examination.
Conclusion
This paper examines the effects of funding for abandoned mine land reclamation
on the local economies. The findings in this suggest that if there is any relationship to be
had, it is negative. Based upon this inquiry, increased money from the AMLF and, to a
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reasonable extent, increased reclamation of abandoned mine sites, is associated with
declining trends in population and per capita income across West Virginia counties.
Potentially confounding the relationships in these cases is the generally declining
population trend in the state, which has been ongoing since the 1950s. This works
through two channels. First, the statewide declining population trend may simply
dominate the relationship in the first set of regressions. How it effects the relationship
between reclamation funding and per capita income may be explained in terms of who
actually has the economic capability to join the outmigration trend. The individuals who
have the means to relocate in search of better economic opportunities do so, leaving
behind those who cannot undertake the expense of moving. This might potentially further
confound any relationship that might have been found in labor force participation rates,
as explained in the hypothetical at the end of the previous section.
Despite the population and income relationships, it is somewhat surprising that
the relationship between unemployment and AMLF funding is positive, at least in the
economic sense. However, this again can be an unclear relationship because of the
technical definition of the unemployment rate. People ceasing to search for jobs and
dropping into the discouraged worker category might explain the declining
unemployment rate. This explanation is somewhat substantiated by the results found
when examining the relationship between changes in the labor force participation rate and
reclamation funding. Given that no significant relationship exists between those two
variables, the discouraged-worker theory is a more viable explanation for the declining
unemployment rate.
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Further complicating the interpretation of the results here is the issue of reverse
causality. One interpretation is that the funds for abandoned mine reclamation that come
into the respective counties accelerate the declining trends in population, income,
employment, and labor force participation. An alternative explanation is that the funds
are being channeled into economically distressed areas in an effort to bolster conditions.
As such, further exploration into the matter and more novel identification strategies will
be necessary to attempt disentangle the causality in this case.
While the AML program, and the mission of reclaiming abandoned mine lands in
total is but a small mission in the scope of federal environmental activities, examination
of the effects this program has on local economies is a worthwhile inquiry. Somewhat
unfortunately, there is little in the way of positive externalities associated with this
program. That could be associated with the constrained size and mission of the program,
but may also be indicative of a larger pattern existing with federal involvement in
environmental remediation projects.
To the extent that remediation through AMLF is a veiled domestic development
aid vehicle, there is little evidence to suggest that the program is doing anything
meaningful on economically meaningful margins. Though anecdotal, there is political
pressure coming from states, more local jurisdictions, and mine workers’ unions to divert
money out of AMLF into economic development projects and into funding miners’
pensions. In other words, there is pressure to turn the program into a slush fund. From a
policy perspective, if those pressures are to continue to mount, the powers that be within
the Office of the Interior should escalate the efforts to reclaim presently known
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abandoned sites, spend down the reserves in the fund itself, and ultimately dissolve the
program, if it wishes to maintain its initial integrity.
Generally, the results found here, are limited in their explanatory power. But to
the extent that the lack of explanation serves as an explanation in and of itself, it suggests
that AMLF and the broader mission of reclaiming abandoned mines that had otherwise
been tolerated or ignored by any other private or more local public parties is a program
by which we atone from the federal level for environmental sins of yesteryear.
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APPENDIX

Additional regression results from Political Economy of Abandoned Mine Land
Fund Disbursements:
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Table 15: Full AMLF Span Results (Political Dummy Variables)
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Table 16: Start of Program Through Passage of AMRA 1990 (Political Dummy Variables)
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Table 17: AMRA 1990 Through Passage of SMCRA 2006 (Political Dummy Variables)
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Table 18: SMCRA 2006 Through PL 112-131 (Political Dummy Variables)
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Table 19: PL 112-131 Through PL 113-40 (Political Dummy Variables)

Additional regression results from Economic Effects of Reclaiming Abandoned
Mines: Evidence From West Virginia:
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Table 20: Population Rate Changes and AMLF Funding with 1989 Poverty Variable
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Table 21: Per Capita Income Changes and AMLF Funding with 1989 Poverty Variable
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Table 22: Unemployment Rate Changes and AMLF Funding with 1989 Poverty Variable
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Table 23: Labor Force Participation Rate Changes and AMLF Funding with 1989 Poverty Variable
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Table 24: Population Changes and AMLF Funding with 2015 Poverty Variable
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Table 25: Per Capita Income Changes and AMLF Funding with 2015 Poverty Variable
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Table 26: Unemployment Rate Changes and AMLF Funding with 2015 Poverty Variable
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Table 27: Labor Force Participation Rate Changes and AMLF Funding with 2015 Poverty Variable
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