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Summary

U .S . policy to limit greenhouse gas emissions is 
driven, in part, by the U .S . Environmental Protection 
Agency’s proposed Clean Power Plan, which seeks a 
drop in carbon dioxide (CO2) emissions from fossil-
fueled power plants—a “downstream” approach to 
regulation . An alternative, or possibly complementary, 
approach is to consider the legal and economic feasi-
bility of imposing an “upstream” CO2 charge on coal 
production at its extraction site, and specifically on 
leased coal from federal lands managed by the Bureau 
of Land Management (BLM) . This Article argues that 
BLM has the statutory and regulatory authority to 
impose such a charge, and that it would be best to 
add it to the royalty rate; but that a large fee that dra-
matically reduced revenues could invite judicial con-
cern . The economic case is weaker than the legal case 
because coal production on nonfederal lands (60% of 
total production) would not be subject to the charge 
and so could ramp up in response to the new policy . 
Best would be a comprehensive set of charges on roy-
alties for all fossil fuels, irrespective of ownership .

Burning coal for electric power generation is the 
second largest source of U .S . carbon emissions 
by fuel (second only to burning of petroleum for 

transportation, although as a sector electricity is a larger 
emitter than the transportation sector) . Coal combus-
tion has a wide variety of other health and environmen-
tal impacts, as does coal extraction, shipment, and waste 
disposal . While the coal mining and power generation 
sectors are heavily regulated, significant negative exter-
nalities persist, perhaps most significantly in the form 
of carbon emissions that contribute to climate change . 
In this Article, we analyze the options available under 
current law for internalizing climate externalities for the 
large share of coal extracted from federal lands admin-
istered by the Bureau of Land Management (BLM), 
focusing on the imposition of a “carbon charge .” We 
further analyze the economic implications of such a 
policy move, including some confounding or possibly 
perverse consequences .

The Barack Obama Administration has clearly sig-
naled an interest in reevaluating the leasing process for 
fossil fuel extraction on federal lands and under fed-
eral waters based on both environmental and adminis-
trative concerns .1 In January 2016, the Administration 
announced a temporary moratorium on new federal coal 
leases until a new review of leasing rules and practices 
is completed .2 A carbon charge like the one we discuss 
here is a possible compromise policy option between a 
permanent extension of this ban and a return to past 
leasing policy . Further, since our analysis indicates that a 
large carbon charge would make new federal coal leases 
uneconomic, our economic analysis is applicable to the 
Administration’s moratorium .

1 . See Press Release, U .S . Dep’t of the Interior (DOI), Secretary Jewell Launch-
es Comprehensive Review of Federal Coal Program (Jan . 15, 2016) .

2 . See Press Release, DOI, Bureau of Land Management (BLM), Order No . 
3338, Discretionary Programmatic Environmental Impact Statement to 
Modernize the Federal Coal Program (BLM 2016), available at http://
www .blm .gov/style/medialib/blm/wo/Communications_Directorate/pub-
lic_affairs/news_release_attachments .Par .4909 .File .dat/SO%203338%20
Coal .pdf .
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I. Overview

There are many ways to internalize the climate-related dam-
ages from carbon dioxide (CO2) (termed the social cost of 
carbon, or SCC) and other greenhouse gases (GHGs) that 
result from fossil fuels . Most approaches tend to fall into 
two categories: downstream (focusing on the uses of fossil 
fuels) or upstream (focusing on the sources of fossil fuels) .

Some current federal policies in the United States inter-
vene downstream . For example, the U .S . Environmental 
Protection Agency (EPA) has plans to partially internal-
ize power plant CO2 emissions through its Clean Power 
Plan (CPP) .3 EPA and the National Highway Traffic Safety 
Administration have issued rulemakings significantly 
increasing fuel economy standards (and therefore reducing 
CO2 emissions) for light- and heavy-duty vehicles . Before 
that, another attempt to use a downstream approach—a 
cap-and-trade program introduced by Congressmen Henry 
Waxman (D-Cal ., ret . 2015) and Ed Markey (D-Mass .)—
failed in the U .S . Congress .4

At the same time, there have been calls, particularly from 
the environmental community, to internalize externali-
ties upstream at the wellhead or the mine, or even farther 
upstream to the oil, gas, and coal resources in the ground .5 
These calls have joined a series of lawsuits by environmen-
tal groups regarding BLM’s handling of a Colorado coal 
lease, which included concerns about methane emissions 
upstream at the mine,6 and the need for BLM to develop 
programmatic planning documents and include climate 
change considerations within them .7 Further, the Obama 

3 . Standards of Performance for Greenhouse Gas Emissions From New, Modi-
fied, and Reconstructed Stationary Sources: Electric Utility Generating 
Units, 80 Fed . Reg . 64510 (proposed Oct . 23, 2015) (to be codified at 40 
C .F .R . pt . 60) .

4 . American Clean Energy and Security Act of 2009, H .R . 2454, 111th Cong . 
(2009) .

5 . Greenpeace USA (2014) uses the social cost of carbon (SCC) to calculate 
potential emissions from all federal coal leased during the Obama Admin-
istration, and argues that the program is incompatible with stated Admin-
istration climate goals . See Nidhi Thaker, Modernizing the Federal Coal 
Program, Ctr . for Am . Progress (Dec . 9, 2014), https://www .american
progress .org/issues/green/report/2014/12/09/102699/modernizing-the-
federal-coal-program; Claire Moser et al ., Cutting Greenhouse Gas From 
Fossil-Fuel Extraction on Federal Lands and Waters, Ctr . for Am . Prog-
ress (Mar . 19, 2015), https://www .americanprogress .org/issues/green/re-
port/2015/03/19/108713/cutting-greenhouse-gas-from-fossil-fuel-extrac-
tion-on-federal-lands-and-waters/ . The Center for American Progress has 
alternately called for a carbon charge at the bonus bid, see Thakar, supra, or 
royalty stage, see Moser et al ., supra . But see Bill McKibben, Global Warming’s 
Terrifying New Math, Rolling Stone, July 19, 2012, http://www .rolling-
stone .com/politics/news/global-warmings-terrifying-new-math-20120719 
(350 .org argues for a carbon charge large enough to keep most company-
held fossil fuel resources in the ground) .

6 . See High Country Conservation Advocates v . U .S . Forest Serv ., 52 F . Supp . 
3d 1174, 1189, 44 ELR 20144 (D . Colo . 2014); Western Org . of Res . 
Councils v . Jewell, No . 14-1993, 2015 WL 5076976 (D .D .C . Aug . 27, 
2015) .

7 . At least one of these suits was recently dismissed . See Western Org. of Res. 
Councils, 2015 WL 5076976 . Disclosure: The lawsuit is being underwritten 

Administration has shaped this issue by releasing new draft 
guidance8 on how federal agencies and departments should 
consider climate change impacts in their National Envi-
ronmental Policy Act (NEPA)9 reviews . Most recently, the 
Administration has suspended issuance of new coal leases 
on federal lands pending a review of the leasing process, 
including environmental impacts .

With prospects for the CPP uncertain, and given the 
need to find a way to internalize global warming exter-
nalities, it is worth taking a closer look at an upstream 
approach that would target fossil fuels as they come out of 
the ground . Coal is the most CO2-intensive energy sector . 
With coal on federal lands accounting for 40% of U .S . coal 
production in 2013,10 imposing an upstream carbon charge 
on federal coal production seems like a logical target for 
launching a federal carbon pricing policy .

This Article explores the legal and economic questions 
raised by implementing a carbon charge on federal coal 
that takes into account GHGs over the entire coal life cycle . 
The goal of such a policy would be to internalize the social 
cost of GHGs at the coal leasing and production (that is, 
the upstream) stages through terms and conditions estab-
lished by BLM as part of its federal coal leasing program .

This approach would be only a partial policy solution . 
While coal on federal lands accounts for a significant por-
tion of U .S . production, the remainder of coal on private 
(possibly tribal) and state lands would not be subject to 
added regulation . This limitation in scope has significant 
economic costs and could even eliminate any beneficial 
effects of such a program . Moreover, a policy aimed at the 
climate externalities of coal alone does not address emis-
sions from other fuels and activities, which in total amount 
to greater CO2 emissions than the coal sector .

On the positive side, addressing climate externalities 
of coal on federal lands would be consistent with the fed-
eral government’s duties to protect the public interest and 
its stated commitment to leadership on climate change . 
Such a step would also establish precedent for more sub-
stantive and broadly applied upstream carbon charges in 
the future . If BLM can address these carbon externalities 

by Paul G . Allen, whose grant made the research for this Article possible . 
Resources for the Future is in no way connected to the suit or the opinions 
expressed therein .

8 . See Council on Envtl . Quality (CEQ), Revised Draft Guidance for Green-
house Gas Emissions and Climate Change Impacts, http://www .whitehouse .
gov/administration/eop/ceq/initiatives/nepa/ghg-guidance (last visited Feb . 
26, 2016) . [Editor’s Note: For more information on the revised draft guid-
ance, see Katherine Lee, CEQ’s Draft Guidance on NEPA Climate Analyses: 
Potential Impacts on Climate Litigation, 45 ELR 10925 (Oct . 2015); Nicho-
las C . Yost, NEPA and Climate Change: Practitioners Should Take Note of 
CEQ’s New Guidance, 45 ELR 10646 (July 2015)] .

9 . 42 U .S .C . §§4321-4370f, ELR Stat . NEPA §§2-209 .
10 . See U .S . Energy Info . Admin . (EIA), Sales of Fossil Fuels Produced 

From Federal and Indian Lands, FY 2003 Through FY 2014, at 4 
(2015) [hereinafter EIA, Sales of Fossil Fuels] .
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under existing law, it would be an important advantage 
given the political gridlock in Congress . And it would be 
a less blunt instrument than the Obama Administration’s 
current moratorium .

We have several major findings, offered after a review 
of BLM’s statutory and regulatory authority, the SCC esti-
mates developed by the federal government’s Interagency 
Working Group (IWG), and economic considerations 
arising from instituting a carbon charge upstream for the 
BLM coal leasing program:

1 . The statutory case for a BLM coal pricing initia-
tive appears to be stronger than the case against it, 
since BLM is required to consider the environment 
when making multiple use decisions for public land . 
BLM’s leasing statutes also appear to afford the 
agency a significant amount of discretion to set the 
financial terms of coal leases .

2 . Combining a carbon charge with existing coal royal-
ties offers the administratively simplest, most effec-
tive, and least legally problematic strategy . BLM 
generally does not have the authority to change the 
terms of leases within a contract period, so adding 
charges to new or renewed leases would stagger the 
charge’s introduction and allow for a gradual inter-
nalization of costs .

3 . Legal arguments against a carbon charge would be 
strongest if such a charge were to instigate a large 
and abrupt reduction in coal extraction on federal 
lands, a move that would challenge BLM’s mandate 
to balance multiple uses (including mining and 
associated generation of federal revenue) . Litiga-
tion is likely no matter what the charge is . While 
the courts will generally defer to BLM’s balanc-
ing of uses, climate-driven policy that would stop 
new federal coal mining (or nearly so) would invite 
tough judicial scrutiny .

4 . While the legal case for an upstream BLM car-
bon pricing program seems fairly strong, the eco-
nomic case appears noticeably weaker . Since most 
government coal leases only have one bidder, bid 
prices for the land might be dropped to account 
for the greater royalty rate . At the same time, 
depending on the competitiveness of the coal mar-
ket, operators on federal land might have to absorb 
the charge in lower profits . Both cases would 
result in no change in the coal price (and there-
fore no internalization of the climate externali-
ties) . The effectiveness of intervention upstream 
is further weakened because 60% of U .S . coal is 
not produced on federal lands and this percent-
age is not expected to change much under current 
policies . That said, market demand for nonfederal 
coal would likely rise if a significant federal coal-
based carbon charge were implemented, partially 
mitigating any price increases . Further research is 

needed to determine how much production would 
potentially shift away from federal lands to pri-
vate, state, and tribal lands, and what the impact 
would be on coal prices .

5 . The appropriate size of any carbon charge is out-
side the scope of this Article, but a starting point 
could be the official federal SCC estimates . In this 
case, and using the midrange of these estimates 
for 2020 of about $46 per ton of CO2, the carbon 
charge would be over $90/ton of coal, far above 
the current price of federal Powder River Basin 
coal ($12/ton) .

6 . Policy interactions with downstream policies must 
be carefully considered . For instance, double-
counting must be avoided . Two prominent policies 
are the CPP and the Mercury and Air Toxics Stan-
dards (MATS)11 program . A rise in the coal price 
might make the goal of the CPP easier to attain . 
But for reasons explained below, reducing mercury 
emissions could become more expensive .

7 . Policymakers could achieve the most efficient 
approach for managing emissions by applying a 
carbon charge as broadly as possible—to all fossil 
fuels extracted from all federal, state, tribal, and 
private lands . Such a step would require congres-
sional approval .

The remainder of this Article is organized as follows . 
Part II is a primer on the coal sector to make it easier to 
understand the legal and economic arguments to come . 
Part III considers existing U .S . legal authority to set terms 
and conditions (such as an additional charge or fee) applied 
to the lease sale, the annual lease rental, or the royalty 
payments tied to production . Although a carbon charge 
could be applied farther upstream of this point when BLM 
makes land use planning decisions, or farther downstream 
after coal lease terms and conditions are set, the focus of 
this Article is the authority of BLM at the leasing stage 
(although we do address the planning issue below) . Part IV 
discusses the SCC and its suitability for use in internalizing 
carbon costs in federal coal leasing . Part V examines eco-
nomic and other implications of applying a carbon charge 
to coal mining . The Article concludes by providing a sum-
mary of key findings and uncertainties and outlining needs 
for further study .

II. Background on the Coal Sector

This part provides a short primer on the U .S . coal sector, 
emphasizing key features of the sector relevant to the ques-
tion of placing an upstream carbon charge on federally 
leased coal . The United States has the largest coal reserves 
in the world and produces around one billion tons of coal 

11 . For information on MATS, see U .S . EPA, Final Mercury and Air Toxics 
Standards for Power Plants, https://www3 .epa .gov/mats/actions .html .
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upstream emissions from mining are likely a relatively 
small share .22 For the policy question at hand, we would 
like to know the emissions associated only with federal 
coal . One group of researchers estimates that the GHG 
emissions from federally leased coal in 2012 amounted to 
769 million metric tons of CO2e, or approximately 14% of 
all GHG emissions from energy in 2012 .23

B. Federal Coal Characteristics

Production on federal lands24 totaled 401 million short 
tons in 2013 .25 Nine states had coal production from fed-
eral and tribal lands in 2013, and five states accounted 
for 96% of all federal coal production: Wyoming (80%), 
Montana (6%), Colorado (4%), Utah (3%), and New 
Mexico (3%) .26 In 2013, 474,025 acres were under lease 
for coal mining through 309 active leases, 42% of which 
were in Wyoming, 18% in Colorado, 18% in Utah, 9% 
in Montana, and 2% in eastern states .27 Both the number 
of active leases and the acreage under lease have declined 
since 1990,28 although 107 lease sales have taken place dur-
ing this period, and federal coal production has moderately 

22 . Note again that Table 1 does not include all upstream or midstream emissions .
23 . See Stratus Consulting, Inc ., Greenhouse Gas Emissions From Fossil Energy 

Extracted From Federal Lands and Waters: An Update (Sept . 17, 2014), avail-
able at http://catskillcitizens .org/learnmore/WildernessSociety_GHGEmis-
sions_September17Revisions .pdf .

24 . See EIA, Sales of Fossil Fuels, supra note 10 (excluding Indian lands, 
which totaled 19 million short tons in 2013, or 1 .9% of total coal produc-
tion for that year) .

25 . See id. at tbl . 1 .
26 . See id. at tbl . 10 .
27 . See U .S . EPA, U .S . GHG Inventory Report: 1990-2013 (2014) .
28 . In 1990, there were 489 leases covering 730,247 acres .

annually .12 The federal government is the largest single 
holder of coal reserves, with 87 billion short tons, almost 
one-third of domestic reserves .13

Production of federal coal accounted for 40% of total 
U .S . production in 201314 and has hovered around this 
number over the last decade,15 and contributed approxi-
mately 14% of total (not just coal) U .S . electricity genera-
tion in 2015 . This trend is likely to continue in the future . 
Given its assumption that EPA’s CPP will be implemented, 
the U .S . Energy Information Administration (EIA) proj-
ects near-stagnant growth between 2015 and 2040 (0 .3% 
per annum) in production levels for the western region, 
negative growth of around one percent in the Appalachian 
region, and negligible growth (0 .3%) in the interior region .16

A. Emissions

Considering all fuel stocks and energy uses (including 
transportation), coal is the third-largest source of energy 
consumed in the United States at 16%, with petroleum 
supplying 38% and natural gas supplying 29% .17 Again 
considering all fuel stocks and energy uses, coal is the 
second-largest source of CO2 emissions from fossil fuel 
combustion behind petroleum18 and has the highest car-
bon intensity (in CO2 emissions per British thermal unit 
(Btu)) . Although coal used to generate electricity has been 
declining in the United States, it still accounts for 37% of 
U .S . electricity generation, and electric power generation 
remains the primary use (92%) of coal consumed in the 
United States .19 Even though coal supplies 37% of electric-
ity generation, it accounts for 71% of CO2 emissions from 
electricity generation .20 A small fraction of coal’s energy-
related GHG emissions are produced upstream at the min-
ing stage itself (see Table 1) .21

Table 1 provides a snapshot of energy-related GHG 
emissions from all U .S . coal and makes it clear that when 
discussing coal-associated emissions, CO2 is the primary 
pollutant, electricity generation is the primary sector, and 

12 . See EIA, Annual Coal Report 2013, at vii (2015) (noting that “U .S . coal 
production fell below 1 billion short tons” for the first time since 1993 in 
2013, with total production of 984 .8 million short tons) .

13 . See Marc Humphries & Molly f . Sherlock, Cong . Research Serv ., 
U .S . and World Coal Production, Federal Taxes, and Incentives 6 
(2013), available at https://www .fas .org/sgp/crs/misc/R43011 .pdf .

14 . See EIA, Sales of Fossil Fuels, supra note 10, at tbl . 1 .
15 . Id .
16 . See EIA, Annual Energy Outlook 2016, With Projections to 2040 

(2016) .
17 . Id .
18 . See EIA, Energy in Brief: What Is the Role of Coal in the United 

States? Fig . 3-5 (Jan . 19, 2016) .
19 . See EIA, Annual Energy Outlook 2016, supra note 16.
20 . Id.
21 . Note, however, that emissions associated with certain end uses (e .g ., met-

allurgical coke production) and emissions from transportation (e .g ., mid-
stream CO2 emissions transporting coal from mine to consumer) are not 
captured here . A review of life-cycle assessments for different electricity fuel 
sources conducted by the National Renewable Energy Laboratory (NREL) 
confirms that coal emits the most GHGs per kilowatt hour (kWh), with a 
median estimate of around 1,000 grams per kWh . Michael Whitaker et al ., 
Life Cycle Greenhouse Gas Emissions of Coal-Fired Electricity Generation, 16 J . 
Indus . Ecology S53 (2012) .

Table 1: 2012 Domestic GHG Emissions 
From Coal for Energy (Tg CO2e)a

GHG Sector 
2012 

Emissions
(Tg CO2e)

CO2

Stationary 
combustion

Electricity generation 1,511.2
Industrial 74.3
Commercial 4.1

Methane (CH4)
Stationary 
combustion

Electricity generation 0.1
Industrial 0.2

Mining Coal mining 55.8

Abandoned underground 
mines

4.7

Nitrous Oxide (N2O)
Stationary 
combustion

Electricity generation 9.1
Industrial 0.4

Total Combustion 1,599.4
Total Mining 60.5

a. This table is from data provided in U.S. Envtl. Prot. AgEncy (EPA), U.S. 
grEEnhoUSE gAS InvEntory rEPort: 1990-2013 tbls. 3-1, 3-9, 3-10, 3-11 (2014).
Tg CO2e means teragrams, or million metric tons, of CO2 equivalent 
emissions.
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tration .37 Looking at these three regions permits a com-
parison among basins with dominant federal ownership 
(PRB), mixed ownership (Rocky Mountain), and nonfed-
eral dominance (Central Appalachia), as well as among dif-
ferent ranks of coal .

As shown in Table 2, there is significant heterogeneity 
in coal quality and characteristics across basins . The coal 
from the southern PRB region has low sulfur and heat con-
tent, which allows for easier compliance downstream with 
sulfur dioxide (SO2) regulations, but also requires greater 
consumption to achieve the same thermal output as coal 
with a higher heat content on a per-ton basis . Low-sulfur 
subbituminous coal from the Rocky Mountain region, 
in comparison, has a higher heat and sulfur content, but 
lower mercury content .

Below, we provide a number of prices and other rel-
evant statistics to compare the value of different types 
of coal . First is the mine-mouth price, or the spot price 
before transportation charges are added; this is listed in 
Table 3 . The second is the delivered end use price, or price 
paid by the consumer; this is listed in Table 4 . One can 
also consider a heat rate-based price comparison, or price 
per energy generated as measured in Btus; this is shown in 
Table 5 . Finally, one can consider the CO2 emissions factor 
of coal, as this is the embodied CO2 for application of a 
carbon charge; this is shown in Table 6 .

From these metrics, we can see that the coal that domi-
nates federal production, PRB subbituminous, generally 
receives lower market prices than the others and has lower 
CO2 emissions on a per-ton basis . However, on average, sub-
bituminous coal emits more pounds of CO2 per kilowatt 
hour (kWh) as compared to bituminous coal .38 Thus, there 
is a difference in whether subbituminous coal is considered 
more polluting than bituminous coal based on whether it is 
on a per-ton of coal basis or per-kWh basis .

Additionally, it is important to note that these numbers 
and those in Table 2 are averages across a rank or region . 
Average CO2 emissions factors, by definition, do not cap-
ture the variation across specific coal deposits, and findings 
that there is greater variation within rather than among 
coal ranks may challenge the viability of regulating CO2 
emissions by coal rank .39 For simplicity in this Article,40 
we use average carbon content for ranks and EPA’s average 

37 . See EIA, Annual Coal Report, supra note 12; Int’l Energy Agency 
(IEA), Coal Information 2014 (2014); EIA, 2014 Assumptions, supra 
note 32 (illustrating the rank and characteristics of coal produced by re-
gion) . The coal market module classifies 14 coal supply regions according to 
state, coal rank, heat content, and various emissions factors .

38 . See EIA, Frequenty Asked Questions, http://www .eia .gov/tools/faqs/faq .
cfm?id=74&t=11 (last visited Feb . 29, 2016) (“How much carbon dioxide is 
produced per kilowatt hour when generating electricity with fossil fuels?,” for 
calculation methodology) .

39 . See Jeffery C . Quick, Carbon Dioxide Emission Factors for U.S. Coals by Ori-
gin and Destination, 44 Envtl . Sci . Tech . 2709 (2010); Jeffery Quick & 
D .C . Glick, Carbon Dioxide From Coal Combustion: Variation With Rank of 
U.S. Coal, 79 Fuel 803 (2000); Maria Mastalerz & Agnieszka Drobniak, 
Variations in CO2 Emissions From Pennsylvanian Coals of the Eastern Part of 
the Illinois Basin, 108 Int’l J . Coal Geology 10 (2013) .

40 . However, this variation in CO2 emissions within and across coal rank 
could be used to argue that a company is being overcharged by an average 
carbon charge .

increased both in absolute terms and as a share of total U .S . 
production .29 As we discuss later, the timing of lease sales 
and renewals has important implications for the coverage 
of a carbon charge policy .

One particular basin, the Powder River Basin (PRB) in 
Wyoming and Montana, dominates federal coal produc-
tion . The PRB is the source of 86% of all federally leased 
coal and has an estimated 25 billion tons of economic coal 
resources .30 Coal from the PRB is surface-mined subbi-
tuminous, low-sulfur coal used for electric power genera-
tion and sells for lower prices than coal from other basins . 
Irrespective of ownership status (that is, not just federally 
leased coal), in 2013, all of the domestic subbituminous 
coal shipped to electric power plants came from the west-
ern states of Wyoming, Montana, New Mexico, Colorado, 
and Utah; additionally, approximately 12% of the domestic 
bituminous coal shipped to electric power plants came from 
these same states .31 Across all coal ranks and ownership sta-
tuses, Wyoming and Montana constituted 51% of the total 
coal shipments to electric power plants in 2013 . These statis-
tics lead to the conclusion that PRB coal dominates federal 
coal and also dominates production of low-sulfur subbitu-
minous coal; indeed, Wyoming PRB lands accounted for 
93% of low-sulfur subbituminous production in 2012 .32

In the western region, where most federal leases are 
located, coal production is highly concentrated .33 In 
2012, the top four coal companies accounted for 51 .6% of 
total U .S . production34; the top 11 coal mines—mostly in 
the PRB—accounted for 39 .4% of total U .S . production 
in 2012 .35

There is some heterogeneity in coal characteristics that 
any carbon charge policy must account for . For instance, 
underground mining of bituminous coal characterizes 
the Uinta Basin, a coal basin in Colorado and Utah with 
federal leases . Important differences across coal ranks and 
basins—including heat content, mining method, and vari-
ous emissions factors36—have important implications for 
the market price of coal and the emissions profile once 
the coal is combusted . Summaries of coal production and 
quality for three of the 14 coal supply regions from EIA’s 
coal market module are presented in Table 2 as an illus-

29 . See U .S . Gov’t Accountability Office (GAO), GAO-14-140, Coal 
Leasing: BLM Could Enhance Appraisal Process, More Explicitly 
Consider Coal Experts, and Provide More Public Information 15 
(2013) .

30 . See James A . Luppens et al ., U .S . Geological Survey, Fact Sheet 2012-
3143, Assessment of Coal Geology, Resources, and Reserve Base in 
Wyoming and Montana (2013), http://pubs .usgs .gov/fs/2012/3143/ .

31 . See EIA, Coal Data Browser, http://www .eia .gov/beta/coal/data/browser/ 
(data set: “Shipments of coal to the electric power sector (EIA-923 schedule 
2): quantity, by mine state (filters: subbituminous, bituminous)”) [hereinaf-
ter EIA, Coal Data] (last visited Feb . 29, 2016) .

32 . See EIA, Assumptions to the Annual Energy Outlook 2014 (2014) 
[hereinafter EIA, 2014 Assumptions] .

33 . See EIA, Top Four U.S. Coal Companies Supplied More Than Half of the U.S 
Coal Production in 2011 (2013), https://www .eia .gov/todayinenergy/detail .
cfm?id=13211 .

34 . See EIA, Annual Coal Report, supra note 12 .
35 . See id. at tbl . 9 .
36 . The heterogeneity in content of two other pollutants, sulfur dioxide (SO2) 

and mercury, across coal is important to consider for the regulatory design 
and market implications of a carbon charge .
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Table 2: Coal Production and Characteristics for Three Regions

Coal supply 
region 

 

States 
 
 

Coal rank and 
sulfur level 

 

Mine 
type 

 

2012 
production

Heat content Sulfur 
content

Mercury 
content

CO2

(million 
short tons)

(million BTU/ 
short ton)

(lbs/million 
BTU)

(lbs/trillion 
BTU)

(lbs/million 
BTU)

Central 
Appalachia

KY (east), 
WV (south), 
VA, TN 
(north)

Metallurgical UG 54.9 26.3 0.62 N/A 206.4
Low-sulfur 
bituminous

All 10.2 24.72 0.54 5.61 206.4

Mid-sulfur 
bituminous

All 82.8 24.66 0.95 7.58 206.4

Wyoming, 
southern 
PRB

WY 
(southern 
PRB)

Low-sulfur 
subbituminous

Surface 235 17.63 0.28 5.22 214.3

Rocky 
Mountain

CO, UT Metallurgical UG 0.1 26.3 0.43 N/A 209.6
Low-sulfur 
bituminous

UG 40 22.74 0.51 3.82 209.6

Low-sulfur 
subbituminous

Surface 5.5 19.93 0.51 2.04 212.8

Source: EIA, 2014 ASSUmPtIonS, supra note 32, at tbl. 12.5.

Table 3: Average Coal Commodity Spot Prices ($/short ton)

Central Appalachia
12,500 Btus

1.2 SO2

Northern Appalachia
13,000 Btus

< 3.0 SO2

Illinois Basin
11,800 Btus

5.0 SO2

Powder River Basin
8,800 Btus

0.8 SO2

Uinta Basin
11,700 Btus

0.8 SO2

53.06 63.15 45.32 11.55 38.13
Source: EIA, Coal News and Markets (2016), http://www.eia.gov/coal/news_markets/. Data is current as of the week ending January 9, 2015.

Table 4: Delivered End Use Price to Electric Power Sector

Average Subbituminous Average Bituminous Average Wyoming Subbituminous
34.97 64.27 34.86

Source: EIA, coAl DAtA, supra note 31 (data set: “Shipments of coal to the electric power sector [EIA-923 schedule 2]: price, 
by mine state [filters: subbituminous, bituminous].”).

Table 5: 2012 Weighted Average Cost ($/mmBtu) of Fossil Fuels for Electric Power Industry

Bituminousa Subbituminous Lignite All Coal Ranks
2.89 1.97 1.80 2.38

Source: EIA, ElEctrIc PowEr AnnUAl 2012, at tbl. 7.4 (2013). Note: a Includes anthracite coal and coal-derived synthesis gas.

Table 6: CO2 Per mmBTU and Per Ton of Coal

Rank Lbs CO2 per million Btus Million Btus per short ton coal Lbs CO2 per short ton coal
Bituminous 205.6 24.93 5,125.7
Subbituminous 214.2 17.25 3,694.9
Lignite 215.4 14.21 3,062.2

Source: EIA, 2014 ASSUmPtIonS, supra note 32. The data were originally reported in kilograms rather than pounds; slight rounding differences account for 
small differences from EIA-reported pounds of CO2 per million Btu. See EIA, Frequently Asked Questions, supra note 38.
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But even where these arguments are strong, they are far 
from certain . In any case, litigation is likely in the event 
of such a policy change . There are, therefore, legal risks: 
Courts might reject imposition of carbon or other environ-
mental charges on the grounds that they exceed statutory 
authority or are inconsistent with explicit or implied prin-
ciples embodied in the statute, regardless of their form and 
location within the leasing process .

A. Federal Land Management Principles

The vast majority of federally owned land, including most 
BLM land, is administered under the policy of “multiple 
use,” as set forth in the Federal Land Policy and Manage-
ment Act (FLPMA) of 1976 .45 This policy requires BLM 
to balance competing uses, including mineral extraction, 
on federal lands . Federal law also gives BLM broad author-
ity to structure the coal leasing process . The Mineral Leas-
ing Act of 1920, as amended by the Federal Coal Leasing 
Amendments Act of 1976,46 provides that BLM will desig-
nate which lands are open for leasing, conduct a competi-
tive bidding process, and set and collect royalties for coal 
extracted from federal land .

Federal law sets out background principles for mineral 
development on federal lands as “the development of eco-
nomically sound and stable domestic mining  .   .   . indus-
tries” and “the orderly and economic development of 
domestic mineral resources  .  .  . to help assure satisfaction 
of industrial, security and environmental needs” (among 
other factors not relevant here) .47 As noted above, BLM is 
charged generally with administration of federal lands con-
sistent with “multiple use”48 and “sustained yield,”49 “in a 
manner that will protect the quality of scientific, scenic, 
historical, ecological, environmental, air and atmospheric, 
water resource, and agricultural values,” “in a manner 
which recognizes the Nation’s need for domestic sources 
of minerals,” and such that the federal government receives 
“fair market value” for uses and extracted resources .50 Bal-
ancing these competing values is a complex task left almost 
entirely to BLM’s discretion .

B. Local and Global Impacts

BLM, like all federal agencies, has long considered local 
environmental impacts (such as effects on endangered 

45 . 43 U .S .C . §§1701-1785, ELR Stat . FLPMA §§102-603 . See 43 U .S .C . 
§1701 (2012) .

46 . 30 U .S .C . §201 (2012) .
47 . 30 U .S .C . §21(a) (2012) .
48 . 43 U .S .C . §1702(c) (2012) (defining multiple use, which envisions a bal-

ance between extractive and nonextractive use and between the needs of cur-
rent and future generations . The definition also explicitly declares that “the 
greatest economic return” is “not necessarily” the dominant consideration in 
use decisions) .

49 . “Sustained yield” might be interpreted as barring BLM policies that prevent 
or even substantially impede extractive uses . The term is defined, however, 
as applying only to renewable resources on federal lands (e .g ., forests) . 43 
U .S .C . §1702(h) (2012) (showing that there thus appears to be no explicit 
commitment to “sustained yield” of coal or other minerals) .

50 . 43 U .S .C . §1701(a) (2012) .

calculation of 2 .05 tons of CO2 emissions per metric ton 
of coal burned .41

One final issue of the market is how frequently fed-
eral coal leases turn over . This is important to the extent 
that BLM can account for a carbon charge only in new 
or renewed leases . Leases are subject to renewal only after 
expiration of their initial 20-year period and every 10 years 
thereafter . Therefore, it is important to know the ages of 
current leases and the current and future coal production 
from proposed leases, leases within their initial 20-year 
period, and leases within a 10-year added term .

Unfortunately, no easily accessible data are available to 
answer this question .42 We do know that the amount of 
coal that has been proposed for leasing is significant . For 
instance, Wyoming’s Buffalo Field Office in its 2013 Draft 
Resource Management Plan expects to award 28 leases 
(mostly extending the life of existing leases) with expected 
production of 10 .2 billion tons of coal over the course of 
the next 20 years .43 Historically, estimated coal resources at 
the time of leasing from 1990 to 2010 were 9,010,500,000 
tons . Production in 2010 was 478,000,000 tons, approxi-
mately 1/20 of existing leases .

Additionally, we can see from BLM’s annual Public Land 
Statistics report the production status of the 309 active 
leases . For 2013, only 173 of these 309 leases met contin-
ued operation requirements, producing commercial quanti-
ties of coal through either the lease or a logical mining unit 
(LMU); 88 report that all recoverable coal has been mined, 
and 19 have not yet produced in commercial quantities .44 
Thus, the amount of lease holdings that could be subject 
to a royalty adjustment per year appears to be quite small, 
although this important point needs further research .

With this background, we can now turn to the legal 
and economic implications of establishing a carbon charge 
upstream for federally leased coal .

III. Legal Issues

This part details legal arguments for and against statutory 
authority to impose charges on coal leases related to the 
climate change impacts of combustion of extracted coal . 
The arguments in favor are discussed first, followed by the 
arguments against . For two of the three lease-related pay-
ments—rents and royalties—federal authority appears suf-
ficient to impose at least some additional carbon charge, at 
least for new leases . The reverse appears to be true for the 
third lease-related payment, bonus bids .

41 . See U .S . EPA, GHG Equivalencies Calculator: Calculations Refer-
ence Sheet, http://www .epa .gov/energy/ghg-equivalencies-calculator-cal-
culations-and-references (converting metric tons of coal from the “Pounds 
of coal burned” calculation on the EPA reference sheet) .

42 . Going to the mine-specific scale would allow for better tracking of final 
destination of federally leased coal and lease turnover, and is an area for 
further research .

43 . See BLM, Draft Resource Management Plan and Environmental 
Impact Statement for the Buffalo Field Office Planning Area 
(2013), available at https://eplanning .blm .gov/epl-front-office/projects/
lup/36597/43453/46530/Buffalo_Draft_RMP_-_June_2013 .pdf .

44 . See BLM, Public Land Statistics tbl . 3-35, http://www .blm .gov/pub-
lic_land_statistics/index .htm (last updated May 15, 2015) .
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species) in determining which lands will be made avail-
able for leasing and in developing land use plans for those 
areas that are made available (though there is debate over 
whether BLM has given adequate weight and attention 
to these local impacts) .51 Both BLM land use plans and 
documents prepared pursuant to NEPA—that is, environ-
mental assessments, environmental impact statements, and 
findings of no significant impact—detail consideration 
of such impacts . Could BLM consider broader climate-
related impacts in addition to these local impacts? The 
short answer is yes .

There are a number of points in the BLM planning 
process prior to lease sales where the agency could con-
sider the SCC in making decisions about which lands to 
lease for coal . BLM’s planning must comply with NEPA, 
for which the White House Council on Environmental 
Quality (CEQ) has recently released new draft guidance 
on accounting for GHG emissions and climate change 
impacts .52 Among a number of revisions, this new guid-
ance extends its previous 2010 draft guidance to cover fed-
eral land and resource management decisions, including 
oil, gas, and mineral extraction .53

Even before the new guidance, BLM had already begun 
to consider carbon externalities in some of its prelease plan-
ning activities . For example, in its environmental assess-
ments of oil and gas lease sales, it applies the SCC from 
the IWG to an estimate of GHG emissions “associated 
with potential development on lease sale parcels .”54 It does 
not look beyond the lease boundaries to take into account 
ensuing emissions from transportation, refining, or burn-
ing of oil and gas downstream . The draft CEQ guidance 
instructs BLM to consider whether it is appropriate to look 
downstream, and reasserts its longstanding directive that 
“as called for under NEPA, the CEQ Regulations, and 
CEQ guidance, the NEPA review process should be inte-
grated with planning at the earliest possible time .”55

Recent challenges to BLM environmental reviews 
under NEPA have attempted to force the agency to con-
sider broader climate-related impacts in NEPA reviews .56 
To some extent, federal agencies have resisted pressure 

51 . BLM land use plans have been the subject of frequent litigation, often 
on the grounds that local environmental impacts were not addressed or 
were not adequately addressed in leasing-related NEPA review processes . 
See New Mexico ex rel . Richardson v . BLM, 565 F .3d 683 (10th Cir . 2013) 
(holding that BLM failed to adequately consider site-specific impacts of an 
oil and gas lease) .

52 . See CEQ, Revised Draft Guidance, supra note 8 .
53 . Id. at 30 .
54 . See DOI, Environmental Assessment: DOI-BLM-MT-060-2013-0015-EA, 

Oil and Gas Lease Parcel Sale (2013), at 56, available at http://www .blm .
gov/style/medialib/blm/mt/blm_programs/energy/oil_and_gas/leasing/lease_
sales/2013/october/7-24-13_post_docs .Par .78536 .File .dat/LFO_EA_Final_
wDearReader .pdf .

55 . CEQ, Revised Draft Guidance, supra note 8, at 23 .
56 . For example, a ruling in the U .S . District Court of Colorado found that “the 

treatment of the costs associated with GHG emissions from the mine was 
arbitrary and capricious” and pointed to the SCC developed by the IWG as 
an appropriate tool to quantify such GHG emissions . High Country Con-
servation Advocates v . U .S . Forest Serv ., 52 F . Supp . 3d 1174, 1189, 44 ELR 
20144 (D . Colo . 2014) . Agency approval of the exploration plan and lease 
modifications was vacated in a subsequent ruling, preventing the lease ex-
pansion at hand from moving forward . The rulings did not focus on global 

to consider broad climate impacts, but BLM almost cer-
tainly could consider such impacts in NEPA environmen-
tal assessments and/or environmental impact statements 
associated with individual leases or broad land use plans . 
In at least one instance, a federal court has ruled that 
BLM’s current treatment of climate impacts in NEPA 
analyses is inadequate, specifically referencing the SCC .57 
Most of the statutory language (referenced above) direct-
ing BLM to consider environmental impacts does not 
distinguish between local and widespread environmental 
impacts of extraction . Our focus here, however, is not on 
BLM’s authority under NEPA to generally consider cli-
mate impacts in its programmatic leasing decisions, but on 
the agency’s authority to consider those impacts in setting 
lease-related fees .

Despite this focus, however, it is worth noting that in 
the event BLM considers future changes to its coal leas-
ing program, the agency may choose to undertake a new 
programmatic NEPA statement . This would be the earli-
est possible time to consider a carbon charge specifically 
or climate impacts generally . Systematic consideration of 
climate impacts could also be done when BLM prepares 
resource management plans, its basic multiple-use plan-
ning activity under FLPMA . This multiple-use planning 
is a particularly promising place to incorporate full-cost 
accounting for coal—that is, the full costs and benefits of 
coal across its complete life cycle . It is early in the coal deci-
sion sequence, it includes all BLM lands for coverage and 
consistency, it creates planning areas of similar resources 
and recognizes differences among them, it has extensive 
public engagement, and it is where BLM explicitly applies 
its mandate to consider multiple use and environmental 
trade offs .

Accordingly, such incorporation gives BLM the oppor-
tunity to decide whether given federal lands are suitable 
for coal leasing, considering (among many other factors) 
the climate impacts of extracted coal . For purposes of this 
Article, however, we will leave programmatic and NEPA 
considerations aside and focus on the leasing process itself .

C. The Leasing Process

BLM is given specific statutory authority over the leasing 
process but retains broad discretion in implementing that 
authority . The agency is authorized to “divide [federal] 
lands  .  .  . into leasing tracts,” offer these tracts for leasing 
by competitive bidding, and accept bids that exceed the 
fair market value (FMV) of the lease . These leases are set 
by statute and BLM regulation at 20-year terms (though 
they may be terminated early for nonproduction) .58 Lease 

versus local impacts, but rather the appropriateness and scientific certainty 
of an SCC to quantify climate impacts . See id.

57 . Id .
58 . 30 U .S .C . §207(a) (2012) (“A coal lease shall be for a term of twenty years 

and for so long thereafter as coal is produced annually in commercial quan-
tities from that lease .”) . See also 43 C .F .R . §3475 .2 (2015) (“Leases shall 
be issued for a period of 20 years and so long thereafter as the condition of 
continued operation is met . If the condition of continued operation is not 
met the lease shall be cancelled as provided in §3452 .2 of this title .”) .
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decisions . The specific statutory text detailing the leasing 
process itself gives little guidance on what factors may be 
considered in any of the three payments (aside from FMV 
in bonus bids) . But BLM’s general statutory directives not 
only permit consideration of environmental impacts in 
land use decisions, they require it . For example, 30 U .S .C . 
§201(a)(3)(C) states:

Prior to issuance of any coal lease, the Secretary shall con-
sider effects which mining of the proposed lease might 
have on an impacted community or area, including, but 
not limited to, impacts on the environment, on agricul-
tural and other economic activities, and on public services .

Other statutory language also requires BLM to consider 
environmental impacts . For example, 30 U .S .C . §201(a)(3)
(E) requires all leases to include provisions requiring com-
pliance with the Clean Air Act (CAA)64 and Clean Water 
Act (CWA),65 and 30 U .S .C . §207(c) requires leasehold-
ers, as a condition of their leases, to submit an “operation 
and reclamation plan” to BLM for approval before taking 
any action that may “cause a significant disturbance to the 
environment .” And as noted above, the general principle 
of BLM management for multiple use is defined so as to 
encompass environmental values .

To be sure, none of these provisions directly states that 
BLM must, should, or even may consider environmental 
impacts in its determinations of lease-related bid payments, 
rents, and royalties . What is probably the strongest statu-
tory directive to BLM regarding environmental impacts, 
30 U .S .C . §201(a)(3)(C), applies specifically to the agency’s 
threshold leasing decisions, not its fee-setting powers .

But neither does the statute limit BLM’s authority to 
consider relevant factors, including environmental impacts, 
in setting fees . Title 30 U .S .C . §207(a) states that “[t]he 
Secretary shall by regulation prescribe annual rentals on 
leases” and that “[a] lease shall require payment of a roy-
alty in such amount as the Secretary [BLM] shall deter-
mine .” These provisions impose no restrictions on rental 
fees and none on royalties other than the above-noted 
12 .5% floor . Nothing in 30 U .S .C . §207 appears to limit 
agency authority to increase rents or royalties on environ-
mental grounds, at least for new leases . Even if authority to 
increase rents or royalties to include environmental charges 
cannot be found in the statute’s delegation of authority to 
set these rates, the statute’s general delegation of author-
ity to “include such other terms and conditions” as BLM 
determines necessary may provide that authority . There 
are, however, some arguments (discussed below) that other 
statutory provisions limit BLM discretion in this regard .

Similarly, 30 U .S .C . §201 does not provide specific 
direction to BLM regarding the factors it may or may not 
consider in determining the FMV floor for auction bids . 
However, in this case, the lack of such direction may not 
be sufficient to implicitly grant BLM authority to con-
sider environmental impacts in the initial bidding process . 

64 . 42 U .S .C . §§7401-7671q, ELR Stat . CAA §§101-618 .
65 . 33 U .S .C . §§1251-1387, ELR Stat . FWPCA §§101-607 .

terms may be readjusted, however, at the end of the 20-year 
period and every 10 years thereafter .59

The statute also directs BLM to collect three types of 
payment from leaseholders: the initial lease bid (or bonus 
bid), annual rent, and royalties on extracted coal .60 BLM 
has broad authority to set these payments . Bonus bids are 
set by the auction market, though BLM must reject any 
bid that does not reach its assessment of FMV . Rental rates 
are left entirely to BLM discretion . The statute sets a gen-
eral royalty floor of 12 .5% for surface mines, but BLM is 
authorized to “waive, suspend, or reduce” royalties “for the 
purpose of encouraging the greatest ultimate recovery of 
coal .” The statute sets no ceiling on royalties . Royalties are 
to be charged “in such amount as [BLM] shall determine,” 
subject only to the soft 12 .5% floor .61

In the similar context of oil and gas leases, the fed-
eral government has recently stated in a rulemaking that 
the standard 12 .5% royalty is a floor, by “revis[ing] exist-
ing royalty provisions  .   .   . to specify a royalty rate at or 
above 12 .5%, consistent with the statutory authority in 
the Mineral Leasing Act .”62 The rulemaking continues, 
noting that “[t]his modifies the existing regulation, which 
sets the rate at 12 .5% and leaves the BLM no discretion to 
raise the rate as conditions change .” As discussed below, 
BLM could make a similar change in coal leasing policy 
via rulemaking .63

Finally, and separate from its directive to collect these 
three payments, BLM is given broad authority to impose 
lease terms . Title 30 U .S .C . §207(a) states that “[t]he lease 
shall include such other terms and conditions as the Secre-
tary shall determine .”

D. BLM Authority to Impose Environmental Charges 
in the Leasing Process

As an initial matter, statutory law does not preclude BLM 
from considering environmental impacts in coal leasing 

59 . See BLM Form 3400-12, Coal Lease (Sept . 2013), http://www .blm .gov/
style/medialib/blm/noc/business/eforms .Par .11548 .File .dat/3400-012 .pdf 
(BLM’s standard coal lease form contract, which states, “[This lease] is effec-
tive  .  .  . for a period of 20 years and for so long thereafter as coal is produced 
in commercial quantities from the leased lands, subject to readjustment of 
lease terms at the end of the 20th lease year and each 10-year period thereafter”) 
(emphasis added)) .

60 . A bonus bid is the amount that an operator bids to obtain a lease . This is rev-
enue the government (i .e ., the public) gets even if the lease is not developed . 
It is risk-free . Annual rent is the payment by an operator to maintain the 
lease . Royalty is the payment the operator makes on the value of produced 
coal . It is the payment to the government (i .e ., the public) for giving up 
its resource and represents risk sharing in that the government benefits if 
revenues are higher than expected and the operator does not lose as much if 
revenues are lower than expected .

61 . 30 U .S .C . §207(a) (2012) .
62 . BLM, Fact Sheet on Methane and Waste Reduction Rule, available at 

http://www .blm .gov/style/medialib/blm/wo/Communications_Directorate/ 
public_affairs/news_release_attachments .Par .74451 .File .dat/VF_Fact_
Sheet .pdf .

63 . BLM, Waste Prevention, Production Subject to Royalties, and Resource Con-
servation, 81 Fed . Reg . 6616 (Feb . 8, 2016) (to be codified at 43 C .F .R . pts . 
3100, 3160, 3170), http://www .blm .gov/style/medialib/blm/wo/Communi-
cations_Directorate/public_affairs/news_release_attachments .Par .15043 .File .
dat/VF%20Proposed%20Rule%20Waste%20Prevention .pdf .
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Whatever “market” is being referenced, the term “fair mar-
ket value” does not currently reflect the carbon externality 
associated with coal use . Therefore, to the extent that FMV 
is interpreted to mean an approximation of the minimum 
value of a lease if it were offered in a competitive market 
(that is, to many well-informed bidders), adding an envi-
ronmental charge distorts that approximation .

This remains true even though textbook environmental 
economics says that a well-functioning market for coal and 
coal leases depends on internalizing the associated envi-
ronmental externality . Under this view, inserting a carbon 
charge into the calculation of FMV is an attempt to achieve 
the desired policy outcome with a tool designed to reflect 
current market conditions . Nevertheless, current FMV 
calculations already reflect some environmental costs of 
coal since they depend on the market value of coal, which 
depends in part on fluctuations in demand as a result of a 
host of federal laws and regulations affecting coal mining .

Moreover, to the extent FMV reflects the effect on mar-
ket value of considering additional regulations, it arguably 
should go down, not up . A charge reflecting some or all 
of the carbon externality associated with coal (whether 
imposed via greater royalties or a general carbon price) 
would depress the value of coal mining assets on federal 
lands . Nevertheless, what we term the external FMV—
that is, the minimum bid the agency would accept for 
these resources accounting for the carbon externality—
would go up .

To be sure, 30 U .S .C . §201 simply states that BLM 
must auction leases via a “competitive bidding process,” 
with no restriction on agency authority to structure that 
process other than the requirement that winning bids meet 
FMV . BLM therefore might be able to impose a carbon-
based minimum bid requirement over and above a current 
market-based FMV . However, there is no statutory basis 
for imposition of such a floor or for rejection of bids that 
meet an unadjusted FMV . Applying an SCC at the bidding 
stage requires either an addition to the elements that enter 
into FMV calculation (what we term the external FMV) 
or the introduction of a new charge beyond FMV, neither 
of which the statute contemplates . This stands in contrast 
to rent and royalty payments, which BLM is directed by 
statute to collect and is given broad discretion to set .

Even for rents and royalties, where its authority to set 
payment amounts seems to be broad, BLM’s decisions are, 
of course, still constrained by the Administrative Proce-
dure Act (APA) requirement that agency action not be 
“arbitrary, capricious, an abuse of discretion, or otherwise 
not in accordance with law .”66 Increased lease fees based on 
environmental impacts would indeed be unprecedented—
in fact, rental rates are set at a uniformly low level, and 
royalties rarely if ever exceed the statutory floor of 12 .5% . 
But that alone is not strong evidence that new environmen-
tal charges would exceed BLM’s authority . Given the clear 
directives to the agency in the statute to consider envi-
ronmental impacts in the leasing decision and the explicit 

66 . 5 U .S .C . §706(2)(A) (2012) .

inclusion of environmental values in the general “multiple 
use” land management policy, it would likely be difficult 
to successfully argue that such a move would violate the 
APA standard (though see the next section for some more 
detailed counterarguments) .

In other words, statutory law does not initially appear to 
restrict BLM from considering environmental impacts in 
the leasing process, including setting of rental and royalty 
rates . In fact, doing so is consistent with the general statu-
tory directive that BLM manage lands “in a manner that 
will protect the quality of  .   .   . environmental, air[,] and 
atmospheric  .  .  . values .”67

E. Counterarguments and Legal Risks

It is important to confront some counterarguments to the 
above conclusion that BLM’s governing statutes broadly 
grant it the authority to include environmental charges in 
coal leases . Litigation is certain if BLM were to adopt such 
a policy . Courts therefore will have to decide whether BLM 
has adequate statutory authority to support the actions it 
takes and, relatedly, whether those actions will survive 
scrutiny under the APA standard of review . Any attempt to 
impose environmental charges carries legal risk .

As we argue later, applying a carbon charge equal to the 
SCC estimated by the IWG to BLM coal leasing would 
make coal extraction uneconomic on some or all unleased 
federal lands and possibly some or all leased lands, as 
those leases are subject to regular readjustment (20 years 
to start and 10 years thereafter) . One argument against 
BLM authority is that this result is inconsistent with the 
multiple use and sustained yield land management prin-
ciples set out in the statute . Multiple use, however, does 
not require BLM to allow all uses . The agency has author-
ity to ban uses incompatible with competing uses or with 
the other principles (including environmental values) laid 
out in the statute .68

If the authority to ban uses is consistent with multiple 
use, imposition of fees for such uses almost certainly is 
as well . This does not mean that the multiple use policy 
directive grants the agency authority to impose fees, but 
rather that such fees, including additional environmental 
charges, are not inconsistent with multiple use . As detailed 
above, Congress has granted BLM authority to impose 
(indeed, required it to impose) lease-related fees, and the 
provisions granting that authority arguably are sufficiently 
broad to give the agency authority to consider environmen-
tal impacts in setting those fees .

Moreover, “sustained yield” (which might otherwise be 
interpreted as requiring some level of extraction) is defined 
by the statute to apply only to renewable resources (for 

67 . 43 U .S .C . §1701(a)(8) (2012) .
68 . BLM could argue that, even setting aside broader climate impacts on public 

health and welfare, GHG emissions from mined coal and resulting climate 
change are a sufficient threat to BLM lands that coal extraction is an incom-
patible use . Since our objective here is to assess the merits of carbon charges, 
not a command-and-control ban on extraction, we do not address the legal 
merits (much less the wisdom) of such a policy justification .
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example, forest products) on federal lands, not nonrenew-
able resources such as coal .69

A stronger counterargument is that the statute’s directive 
to manage public lands “in a manner which recognizes the 
Nation’s need for domestic sources of minerals” precludes 
a policy that would eliminate or substantially reduce coal 
extraction on those lands . Such an argument might reso-
nate with a reviewing court (reviewing BLM action under 
the APA’s arbitrary and capricious standard mentioned 
above) if a policy involving environmental charges were, in 
effect, to completely eliminate coal extraction or reduce it 
to a de minimis level . Short of such a step, however, a court 
likely would leave the interpretation and weighing of this 
directive to agency discretion .

Another argument is that the stated goals in federal 
minerals policy of “development of economically sound 
and stable domestic mining” and “orderly and economic 
development of domestic mineral resources  .   .   . to help 
assure satisfaction of industrial, security and environmen-
tal needs” supersede, or at least must be weighed against, 
any BLM policy that would substantially limit economic 
extraction of coal . However, the meaning of this language 
depends on the interpretation of “economically sound 
and stable,” “orderly,” and “economic .” Coal production 
that would occur only if the negative impacts (externali-
ties) of coal on public health and welfare were not taken 
into account is arguably not “economic” at all . Economic 
considerations need not be interpreted so as to exclude 
environmental impacts and values, whether measurable 
or not . Most environmental economists would argue that 
economic analysis of a project or action is incomplete to the 
extent that it fails to account for environmental impacts .

Even if “economic” in this context is interpreted to indi-
cate congressional intent that BLM balance traditional 
economic interests (that is, economic interests exclusive of 
environmental externalities) with environmental impacts, 
the provisions constitute a broad policy pronouncement 
that arguably creates no discernible or enforceable limit 
on agency authority . Even if they are interpreted to limit 
BLM authority, all they do is require the agency to bal-
ance these economic considerations with other concerns, 
including environmental impacts . It would likely be dif-
ficult to persuade a court to overturn the agency’s judg-
ment on this balancing outside of the boundary case noted 
above, in which coal extraction on federal lands is abruptly 
eliminated or reduced to extremely low levels .

Finally, 30 U .S .C . §201(a)(3)(C) might require the 
agency to consider economic impacts in its threshold lease 
decisions . In addition to the consideration of environmen-
tal impacts noted above, this section of the statute instructs 
BLM to

evaluate and compare the effects of recovering coal by 
deep mining, by surface mining, and by any other method 
to determine which method or methods or sequence of 
methods achieves the maximum economic recovery of 

69 . 43 U .S .C . §1702(h) (2012) .

the coal within the proposed leasing tract . This evaluation 
and comparison by the Secretary shall be in writing but 
shall not prohibit the issuance of a lease; however, no min-
ing operating plan shall be approved which is not found 
to achieve the maximum economic recovery of the coal 
within the tract .70

This language, however, is probably best interpreted as 
requiring BLM to consider “maximum economic recov-
ery” in its approval of mining operation plans, with specific 
reference to the method of mining (deep or surface), rather 
than as a counterweight to the previously stated consider-
ation of environmental impacts . In other words, the stat-
ute directs BLM to consider environmental impacts when 
deciding whether to grant a lease, and then consider “maxi-
mum economic recovery” in reviewing the lessee’s plan for 
getting the coal out of the ground and to market .

Similarly, the statute gives the agency the authority 
to reduce royalty rates below 12 .5% “for the purpose of 
encouraging the greatest ultimate recovery of coal  .   .   . 
whenever in [its]judgment it is necessary to do so in order 
to promote development, or whenever  .  .  . leases cannot be 
successfully operated under [their terms] .”71 The provision 
does clearly set maximization of extraction as a goal for the 
agency, but only in a limited context—the setting of royalty 
rates . In other words, BLM may decide not to make land 
available for coal leasing, to impose various restrictive lease 
terms, and/or perhaps to impose environmental charges, 
but if royalty rates make recovery uneconomic, then the 
agency may reduce those rates below the 12 .5% floor . This 
language, therefore, does not necessarily indicate that the 
agency must consider “greatest ultimate recovery of coal” 
at any other point in its leasing policy process .

However, this narrowly targeted discretion falls at just 
the right point to perhaps undercut a policy aimed at inter-
nalizing coal’s carbon externality . If BLM were to generally 
increase royalty rates so as to reflect the SCC, but then lib-
erally grant waivers reducing royalties in cases in which the 
new, higher royalty impaired “greatest ultimate recovery,” 
then the exception could swallow the rule, leading to little 
or no change in coal extraction .72

Finally, as the above examples illustrate, although 
BLM’s authorizing statute contains no general directive 
to maximize recovery of coal or, arguably, even to balance 
extraction (or “sustained yield”) with environmental or 
other considerations, there is substantial language in vari-
ous statutory provisions directing the agency to consider 
extraction in specific contexts . A court might therefore 
conclude that the statute implicitly if not explicitly indi-
cates congressional intent that the agency, indeed, balance 
environmental concerns with extractive uses . A court, 
moreover, need not go to such great interpretive lengths to 

70 . 30 U .S .C . §201(a)(3)(C) .
71 . 30 U .S .C . §209 (2012) .
72 . Indeed, the waiver provision seems to contradict itself . Any royalty payment 

impairs the “greatest ultimate recovery of coal,” because production would 
almost always be greater if royalties were lower or zero .

Copyright © 2016 Environmental Law Institute®, Washington, DC. Reprinted with permission from ELR®, http://www.eli.org, 1-800-433-5120.



7-2016 NEWS & ANALYSIS 46 ELR 10583

reach such a conclusion—“multiple use” is defined so as to 
mean such balancing .

However, this alone does not limit agency authority to 
regulate uses, including the authority to impose fees on some 
uses . Courts are reluctant to interfere with agency decisions 
requiring exercise of the agency’s expertise, such as balanc-
ing multiple uses on federal lands . As noted above, however, 
a reviewing court would likely be more willing to intervene 
if BLM’s chosen policy ends coal extraction or restricts it so 
greatly that the court can conclude the policy contradicts 
Congress’ multiple-use directive as a matter of law .

F. Statutory Conclusions

In our view, the arguments against BLM authority to 
adjust coal leasing charges based on environmental impacts 
are somewhat weaker than arguments that BLM does have 
such authority under current statutory law . More broadly, 
it is likely that the political limits on BLM’s ability to exer-
cise this authority are more significant than the legal limits . 
The legal arguments against BLM environmental charges 
are strongest if such charges result in a complete, or at least 
a very large, abrupt reduction in coal extraction from fed-
eral lands . Even if BLM were to consider such an action, 
there are arguably no legal restrictions on its authority to 
do so in the statutory provisions governing coal leasing .

The strongest legal arguments for limitations on BLM 
authority derive from the statute’s general requirement that 
the agency balance multiple uses on federal lands . For a 
court to overturn agency action on these grounds requires 
it to conclude that the agency has exceeded its delegated 
discretion and violated APA standards—a high bar .

G. BLM’s Regulatory Authority

As discussed above, BLM has broad authority to struc-
ture the coal leasing process on federal lands . Its regula-
tions control the initial bidding process along with rates 
and payment of rents and royalties . In principle, an envi-
ronmental charge could be incorporated into any of these 
three payments (see Part III .3 ., below, for a discussion of 
the relative merits of each as a vehicle for such charges) . 
In this section, we consider BLM’s relevant regulations for 
each payment in turn and identify changes that could be 
made to incorporate environmental impact charges . Any of 
these changes to BLM’s implementing regulations would 
be subject to the standard notice-and-comment rulemak-
ing process .

Our assumption in this section is that BLM would 
impose any carbon charge via a uniform policy applied to 
all new and renewed leases, codified in BLM’s regulations . 
It might instead be legally permissible for BLM to adopt 
environmental charges in individual lease contracts (via 
adjustments made after 10- or 20-year contract periods), 
rather than its general regulations, but doing so would not 
create a uniform, consistent policy that addresses wide-
spread climate externalities from coal extraction . Doing 

so might also increase legal risk insofar as litigants might 
argue that BLM was evading the rulemaking process .

1. The Bidding Process

Both statutory law and BLM’s implementing regulations 
generally require federal coal leases to be offered on a com-
petitive basis . Since 1990, leasing by application, in which 
companies nominate tracts of land to be leased, has been 
the predominant method of coal leasing .

Once a particular parcel has been nominated for leas-
ing, BLM first determines whether the land should in fact 
be leased (this determination is part of BLM’s planning 
process and is discussed below (Rents)) . If the land is to be 
made available for leasing, BLM then computes an FMV 
for the lease, based in part on production estimates pro-
vided in the leasing application . This FMV calculation is 
kept secret . Bidding parties submit bids to BLM, and the 
lease is awarded to the “qualified company” with the high-
est bid that exceeds the FMV . This bid or “bonus” is paid 
over the first five years of the lease . In practice, most lease 
auctions have but one bidder, putting significant pressure 
on the FMV calculation to ensure adequate bid amounts .73

BLM’s regulations at 43 C .F .R . §3422 .1(c)(1) imple-
ment the statutory direction that no bonus bid may be 
accepted for a coal lease unless it meets the FMV . If none 
of the bids exceed FMV, then the land is not leased (though 
it may be re-auctioned in the future) . Further, 43 C .F .R . 
§3422 .1(c)(2) states that the minimum FMV for a lease 
is $100 per acre or its equivalent in cents per ton . BLM’s 
detailed policies for estimating FMV for a lease are con-
tained in Handbook H-3073-1, Coal Evaluation .74 This 
handbook incorporates the definition of FMV from the 
Code of Federal Regulations:

Fair market value means that amount in cash, or on terms 
reasonably equivalent to cash, for which in all probability 
the coal deposit would be sold or leased by a knowledge-
able owner willing but not obligated to sell or lease to a 
knowledgeable purchaser who desires but is not obligated 
to buy or lease .75

The handbook further outlines two methodologies for 
computing the FMV: the comparable sales approach (in 
which sale prices from similar properties in prior transac-
tions are used to determine value), and the income approach 
(in which an estimate of annual costs and revenues is used 
to determine value) .76 The FMV process for each tract to be 
leased is open to public comment .

BLM’s calculation of FMV is complex, and space here 
permits only a general overview of how environmental 

73 . See U .S . GAO, GAO-14-663, Regulatory Impact Analysis: Develop-
ment of Social Cost of Carbon Estimates (July 2014) [hereinafter 
GAO, Impact Analysis] .

74 . See BLM, Coal Evaluation Handbook H-3073-1 (2014), available at 
http://www .blm .gov/style/medialib/blm/wo/Information_Resources_Man-
agement/policy/blm_handbook .Par .58766 .File .dat/H-3073 .pdf .

75 . 43 C .F .R . §3400 .0-5(n) .
76 . See BLM, Coal Evaluation Handbook, supra note 74, at 4 .1 et seq .
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charges might be integrated into that process . Moreover, 
as noted above, arguments in favor of BLM’s statutory 
authority to do so are much weaker than for rent and roy-
alty payments . In principle, BLM would have to define a 
new term—the external FMV noted above—that incor-
porated the FMV defined in the Handbook plus the pres-
ent discounted value of the SCC embodied in an estimate 
of coal production from the lease in auction . While BLM 
does have discretion to determine how FMV is calculated, 
as noted above, such fundamental revision of the concept 
may exceed its authority .

2. Rents

BLM has set minimum rental rates for all lands leased for 
coal extraction at $3 per acre .77 The result is that rental 
income accounts for only 0 .1% of the annual revenue from 
federal coal leases .78 However, as discussed above, BLM 
has broad statutory authority to increase rental rates .

Assuming this legal authority is sufficient to allow impo-
sition of environmental charges, the agency could do so 
by modifying its regulations at 43 C .F .R . §3473 in one of 
two ways . Either the agency could increase the minimum 
rent to reflect some average estimation of environmental 
impacts of extracted coal per acre, or it could create a case-
by-case review process under which rental rates are set at 
a level that reflects impacts of extracting, processing, and/
or burning the coal extracted from the specific lands to be 
leased . As discussed below, this process could be relatively 
simple and easy to administer, but it would be difficult to 
calibrate to the specific externality associated with each 
lease, as it would require a good up-front estimate of total 
production, transportation costs, and so forth to connect 
the carbon charge to the actual volume of extracted coal .79

3. Royalties

As noted above, the royalty rate for surface-mined coal 
is required by statute to be at least 12 .5% .80 This floor is 
restated in BLM’s implementing regulations at 43 C .F .R . 
§3473 .3-2(a)(1) . The statute and implementing regulations 
allow lower royalty rates for subsurface mining or “when 
necessary to promote development”—the floor, in other 
words, is not firm . The agency indicates that royalties may 
be reduced to as low as 2%, but regulations prohibit them 
from being reduced to zero .

The effective average royalty rate (the rate actually paid 
after rate reductions and allowable deductions) has been 
approximately 11% since 1990 . The majority of the revenue 
from federal coal leases comes from royalties (almost two-
thirds of the revenue from 2003 to 2012) .81 In practice, 

77 . 43 C .F .R . §3473 .3-1(a) (2015) .
78 . See GAO, Impact Analysis, supra note 73 .
79 . It might be possible to specify in lease terms that annual rental rates 

will be based to some extent on past year’s production, rather than an 
initial estimate .

80 . 30 U .S .C . §207(a) (2012) .
81 . See GAO, Impact Analysis, supra note 73 .

BLM rarely if ever charges royalty rates above 12 .5% . But 
as discussed above, it has broad authority to do so, arguably 
on environmental grounds .

The most straightforward method for imposing a charge 
on extracted coal aimed at partially or completely internal-
izing the carbon externality is to increase the royalty rate 
by a set SCC per ton multiplied by the carbon content of 
the extracted coal .82 For example, 43 C .F .R . §3473 .3-1(a) 
could be amended to read:

A lease shall require payment of a royalty of not less than 
12 1/2 percent of the value of the coal removed from a 
surface mine plus the carbon content of the coal times the 
designated SCC per ton of CO2, as defined elsewhere in 
these regulations, per metric ton of coal extracted .83

4. New and Existing Leases

Should BLM choose to incorporate a carbon-related charge 
into the leasing process, it would not immediately apply 
to all leases . Lease terms are set when the lease is initially 
signed and are subject to readjustment (as noted above) 
after 20 years and every 10 years thereafter . For areas 
already subject to existing leases, therefore, carbon-related 
charges could be applied as leases come up for readjust-
ment . However, only for new leases would such charges 
apply immediately . As noted below, new or renewed leases 
in any given year are a small fraction of all coal under lease .

5. Regulatory Conclusions

Assuming that BLM has the requisite legal authority to 
impose environmental charges on rents and/or royalties, 
the changes to its implementing regulations necessary to 
do so would be relatively minor . Just as is the case with 
the governing statutory text, BLM’s implementing regula-

82 . Since royalties are calculated as a percentage of sales, there are two ways, 
mathematically, to change them: Either change the royalty rate or change 
the way in which sales themselves are calculated . For the most part, BLM 
uses actual market sales values as the base on which royalties are calcu-
lated, with exceptions only for certain non-arm’s-length transactions, for 
which a hypothetical market price must be determined . We assume this 
practice will continue and therefore discuss a possible carbon charge at 
the royalty stage only in terms of an increased royalty rate . In principle, 
however, BLM could increase its estimated “value” of coal sold by some 
amount related to its environmental impact and calculate royalties us-
ing current rates applied to this larger base . This might create additional 
legal risk: A reviewing court might, for example, conclude that the plain 
meaning of “value” makes such an interpretation unreasonable, or that 
Congress did not intend to commit determination of value in this context 
to agency discretion . On the other hand, such an approach might allow 
BLM to impose a carbon charge on coal produced from any lease, not just 
new and expired leases . While the royalty rate is a term in the lease, the 
method for calculating value of sold coal presumably is not (though lessees 
could argue that it is an implied term) .

83 . If the IWG’s estimate is imposed, for subbituminous coal like that produced 
from federal lands in Wyoming, the value is approximately 1 .8 times the 
SCC per ton of coal, since every ton of extracted subbituminous coal gener-
ates approximately 1 .8 tons of CO2. Additionally, if BLM chose not to use 
the average emissions factor for coal rank due to concerns about variation 
within rank, it could incorporate carbon content testing for use of deter-
mining the carbon charge in its presale site evaluation process . See EIA, 
2014 Assumptions, supra note 32 .

Copyright © 2016 Environmental Law Institute®, Washington, DC. Reprinted with permission from ELR®, http://www.eli.org, 1-800-433-5120.



7-2016 NEWS & ANALYSIS 46 ELR 10585

tions are quite general, with the specifics of lease terms left 
to case-by-case determination . This could remain the case 
even if environmental charges are imposed—BLM could 
simply raise the floor it specifies for one of these payments 
or indicate that case-by-case fee determinations are to 
include adjustments based on estimated SCC . In contrast 
to rents and royalties, however, imposing environmental 
charges on bonus bids would likely require major changes 
in how BLM does business and even need statutory change .

Any of the changes (to royalty and rental rates) would 
likely require notice-and-comment rulemaking, are likely 
to be contentious, and are likely to be followed by litiga-
tion . But the actual changes to BLM regulations would be 
relatively small .

IV. The Role of a Social Cost of Carbon

Part III reviewed the regulatory and rulemaking authority 
that would allow BLM’s coal-leasing decisions to embody 
the environmental externalities associated with the coal 
life cycle, beginning with its extraction at the leased 
“upstream” site and ending with its “downstream” com-
bustion or other utilization . The externality on which we 
focus in this Article is coal’s carbon content and its CO2 
emissions, whose radiative atmospheric “forcing” is widely 
accepted as a major contribution to global warming and its 
diverse societal impact . Depending on the monetary mag-
nitude ascribed to that impact—otherwise known as the 
SCC—it provides a quantitative basis for how much the 
traded price of coal might need to be augmented to reflect 
(or “internalize”) the externality hitherto missing from 
marketplace transactions .

It is precisely because of the consequences that the impo-
sition of an SCC—or a charge guided by its value—would 
have on the economics of the coal industry (the subject of 
Part V) that we provide here a brief look at key features of 
one version of an SCC, the federally estimated SCC .

The SCC is the estimated worldwide incremental 
damage from climatic change brought about by an addi-
tional metric ton of CO2 emissions . Equivalently, it can 
be defined as the incremental benefit from avoiding such 
damage . Damages could take the form of impaired human 
health, reduced agricultural productivity, coastal flooding, 
ecological losses, and myriad other effects .

For at least the past five years, a succession of federal inter-
agency working groups,84 composed of climate researchers, 
economists, risk experts, policy analysts, and other profes-
sionals, have developed a range of SCC estimates, which in 
turn have served to inform policy deliberations by a num-
ber of federal agencies, including EPA, through its appear-
ance in regulatory impact analyses of various rules . Some 
private firms have embraced the SCC concept to help them 
factor the possible stringency of future climate policy into 

84 . See Interagency Working Grp . on Social Cost of Carbon (IWG), 
Technical Update of the Social Cost of Carbon for Regulatory 
Impact Analysis Under Executive Order 12866 (2013), available at 
https://www .whitehouse .gov/sites/default/files/omb/inforeg/social_cost_
of_carbon_for_ria_2013_update .pdf .

their operations and investment decisions . Table 7 provides 
the most recent federal SCC estimates resulting from the 
efforts of the IWG .

Table 7: Social Cost Per Metric Ton of CO2 Emitted 
2015-50 at Different Discount Rates (in 2011$)a

Year 5% average 3% average 2.5% 
average

3% 95th 
percentile

2015 12 39 61 116
2020 13 46 68 137
2030 17 55 80 170
2040 22 65 92 204
2050 28 76 104 235

a. These numbers are EPA updates of the IWG estimates. The EPA updates 
are presented in 2011 dollars, rather than 2007 dollars as used in both 
the February 2010 and May 2013 IWG reports. The updated numbers are 
used in EPA’s regulatory impact analysis for the CPP. See U.S. EPA, rEgU-
lAtory ImPAct AnAlySIS for thE ProPoSED cArbon PollUtIon gUIDElInES 
for ExIStIng PowEr PlAntS AnD EmISSIon StAnDArDS for moDIfIED AnD 
rEconStrUctED PowEr PlAntS ES-3 (2014), available at http://www2.
epa.gov/sites/production/files/2014-06/documents/20140602ria-clean-
power-plan.pdf. Throughout the Article, we refer to the EPA estimates, 
particularly the $46/ton estimate representing the 3% average discount 
rate for the year 2020. For the EPA fact sheet with the updated estimates, 
see U.S. EPA, fAct ShEEt: SocIAl coSt of cArbon (Nov. 2013), available at 
www.epa.gov/climatechange/Downloads/EPA activities/scc-fact-sheet.pdf.

Table 7 highlights three aspects of the SCC to which 
we particularly direct readers’ attention: First, the value 
of the SCC in any given year (that is, the present dis-
counted value of a stream of damages from CO2 emit-
ted in that year) is a function of the discount rate used 
to estimate long-term climatic damage . A relatively risk-
averse rate of 2 .5% (perhaps reflecting sensitivity to the 
prospect of ultimately catastrophic disruption) translates 
into high present value figures for each of the successive 
years posted . The converse (a 5% rate) reflects a relaxed 
and more optimistic worldview . The 2 .5% position can 
be loosely associated with a sense of urgency for early and 
substantial emission-mitigation initiatives, while the 5% 
posture emphasizes the extent to which large near-term 
mitigation expenditures would unjustifiably crowd out 
other pressing societal priorities .

The column headed by 3% is the compromise between 
these two positions and is most commonly employed in 
policy discourse . The possibility of economic impacts more 
extreme than those projected in the 3% column of the 
table is represented in the modeling by the 95th percentile 
column . In that case, with a 3% discount rate in 2020, 
the IWG-based estimate of the SCC cited by EPA comes 
to about $137 in 2020—significantly higher than the $46 
compromise estimate . Each of the four columns in the 
table should be viewed with caution . Still, the 3% column 
is our choice for the analysis in Part V .

Second, prolonged delay in instituting CO2 reduction 
initiatives progressively raises cumulative damages and 
therefore the cost of avoiding those damages . Thus, in the 
3% column, mitigation delayed from 2020 to 2050 trans-
lates into an SCC cost rising from $46 to $76 per metric 
ton of CO2 (calculated in constant dollars) .
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Third, the globally diffuse nature of atmospheric warm-
ing and its disparate geographic impacts signify, as its nec-
essary and logical counterpart, the global dimension of the 
SCC measure . This is a marked but inescapable departure 
from more conventional nationally circumscribed cost-
benefit calculations . In other words, an SCC borne by U .S . 
emitters, in our view, should be a global value, not just the 
value of estimated damages inflicted on the United States. 
This position is controversial, however .

In sum, the general concept of an SCC provides a con-
ceptual setting that signals the degree to which private 
markets underrate the true cost to society of coal and other 
fossil energy sources . Its approximate character notwith-
standing, the federal IWG SCC’s range of estimates is the 
result of major exploratory research and measurement . It 
would nevertheless be something of a stretch to draw an 
immediate and prescriptive equivalence to a carbon tax or 
comparable policy initiative that would be reflected in an 
internalized energy price . But the SCC gives us a powerful 
basis and tool to move in that direction .

V. Economic Issues

In this part, we examine from an economic point of view 
the case for using the federal coal-leasing program with 
a carbon charge as a vehicle for internalizing the climate 
change externalities from coal throughout its transforma-
tion from extraction to utilization .

A. Economic Analysis

The key concern is the need to internalize externalities of 
polluting activities if social welfare is to be maximized . 
Externalities are the costs and benefits that occur from 
economic activities that are not otherwise captured (that 
is, internalized) in market transactions . In this case, where 
coal externalities are not internalized, buyers and sellers of 
coal do not take into account the impacts of GHGs related 
to the coal life cycle .

From an economywide perspective, the socially opti-
mal level of a given polluting activity occurs when its price 
reflects its full social opportunity cost, which includes its 
marginal cost of production plus its marginal external 
damage (net of positive externalities) . If a policy existed 
to tax coal at its marginal damage, then the price of coal 
would be much higher, and without an offsetting surge of 
technological progress (for example, cheap carbon, cap-
ture, and sequestration), coal would be a much less attrac-
tive fuel to use .

However, internalizing externalities at the mine is only 
one of many possible stages of coal production and use to 
do so . These stages can be described as being upstream 
(mine), downstream (the power plant smokestack), or 
midstream (pipeline or railcar) of the activity chain . For 
many polluting activities and types of pollutants, internal-
izing on the extraction of an input (such as coal mined) 
rather than an output (such as coal burned) is problematic, 

and further, internalizing on output rather than emissions 
from using or burning that product is also problematic . 
For instance, if SO2 were the pollutant of concern, a charge 
on coal extraction at the mine, absent some form of rebate 
system, would not provide incentives for reducing SO2 at 
the smokestack or coal-washing stage . Thus, in this case, 
regulating downstream is preferred .

In the case of CO2 (and other GHGs, for that matter) 
from coal, however, these arguments are far less compel-
ling . The CO2 emissions factor varies only slightly in the 
particulars of combustion, and there are no current eco-
nomical approaches to removing CO2 from the smoke-
stack . Thus, the ultimate incentives for reducing CO2 do 
not differ significantly between internalization at the mine 
and at the smokestack (although which producers and users 
along the supply and use chain are directly and indirectly 
affected would be different) .

We can dismiss one theoretical concern, the rebound 
effect . While it has been shown that a rebound effect exists 
for coal utilization at electric generating units (that is, 
placing an emissions tax downstream on an electric gen-
erating unit will induce greater heat rate efficiency, thus 
leading to greater coal utilization), this is for a down-
stream approach holding coal prices fixed .85 This finding 
corresponds with the general understanding of rebound 
effects applied downstream . For instance, if the question 
was where CO2 reduction policies should be placed on 
autos and trucks—upstream (the fuel) or downstream (the 
vehicle)—increasing fuel economy standards on vehicles 
would make it cheaper to drive, which would work against 
the CO2 reduction policy . Focusing the policy on the fuel 
likely does not have this effect .

Another issue is administrative simplicity, or what 
economists call transactions costs . Transactions costs 
vary with the number and size of entities that need to 
be subject to monitoring and enforcement . The fact that 
there are a relatively small number of coal mines on fed-
erally leased land (about 300 active leases in 2013) but 
approximately 1,300 coal-fired electric generating units 
would suggest an upstream approach .86 However, the fact 
that regulated utilities already report fully on their opera-
tions argues that a downstream approach would not be 
more difficult to implement . Some researchers have rec-
ommended an upstream approach for taxing coal due to 
the lower transactions costs, but note that the degree of 
pass-through to the final consumer (electricity customers) 
is an issue to be considered .87

85 . See Alan Krupnick et al ., Preparing for the Midterm Review of the Fuel Econ-
omy and Greenhouse Gas Emissions Rate Standards for Light-Duty Vehicles: A 
Summary of Priority Research Questions (Resources for the Future Issue Brief 
No . 14-04 2014), available at http://www .rff .org/files/sharepoint/WorkIm-
ages/Download/RFF-IB-14-04 .pdf .

86 . See BLM, Total Federal Coal Leases in Effect, Total Acres Under 
Lease, and Lease Sales by Fiscal Year Since 1990 (2015) (federal coal 
leases) . See also EIA, Today in Energy, AEO2014 Projects More Coal-
Fired Power Plant Retirements by 2016 Than Have Been Scheduled 
(2014) (coal-fired electric generating units) .

87 . See Gilbert E . Metcalf & David Weisbach, The Design of a Carbon Tax, 33 
Harv . Envtl . L . Rev . 499 (2009) .
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Another issue is coverage—that is, where should a tax 
be placed to provide as broad an internalization as possible? 
The standard answer is upstream because, as for coal, regu-
lating at the mine has the advantage of applying, in theory, 
to all uses of coal, not just to coal used in particular sectors 
that happen to be regulated for carbon emissions, such as 
the power sector in the CPP . The CPP, for example, will 
provide no direct incentive to reduce exports or the use of 
coal in industrial processes, although by raising electricity 
prices, it would indirectly induce less coal use in, say, the 
steel sector .

A limitation of a charge only on federal coal is that 
tribal, state, and privately held coal resources (includ-
ing almost all metallurgical coal) would by definition be 
excluded from the policy . This would be very likely to 
result in unintended and/or perverse consequences aris-
ing from the resulting more favorable market position of 
tribal, state, private, or state-owned coal, some of which 
are noted below .

Thus, there is a key trade off . There are good reasons to 
internalize climate externalities from coal at the mine, but 
its limitation to federal coal provides insufficient coverage 
to make the policy work as intended . Congress could cre-
ate a program to also put a price on the carbon content of 
tribal, private, and state coal . However, that possibility is 
outside of the scope of the Article .

B. Economics of a Carbon Charge on Coal Leasing 
in General

In this section, we first consider the basic economics of 
adding a charge to new or renewed coal leases, without 
considering which of the three alternatives (bid price, rent, 
or royalty) is chosen as the vehicle .

Let us assume that the carbon price being considered is 
the SCC developed by the IWG for 2020 using the 3% dis-
count rate: $46/ton CO2 . With this value and an average 
of 2 .05 metric tons of CO2 produced for every metric ton 
of coal burned,88 the charge per ton of coal would be $94, 
compared with steam coal prices at the mine of $12/ton for 
PRB and $38/ton for Uinta, and an average price paid for 
coal by electric utilities of $46 domestically and $70 for 
exported steam coal . A tax of $94 per ton of coal mined 
on federal land (irrespective of where in the process it is 
levied) would probably drive new federal coal production 
to zero or close to zero, and increasing demand for other 
coal (including imports)89 to compensate .

88 . The figure of 2 .05 tons is the average CO2 emissions per metric ton of coal 
burned as calculated by EPA . As noted previously, this will vary slightly but 
not drastically for different ranks of coal . See U .S . EPA, Equivalencies 
Calculator, supra note 41 (“Pounds of Coal Burned”) .

89 . If such a policy were to be implemented, there would be a discussion of 
the “leakage” question, in this case, the leakage of imported coal that does 
not carry a carbon price into the U .S . market . One option for addressing 
such leakages is to levy an import tariff . See Carolyn Fischer & Alan K . Fox, 
Comparing Policies to Combat Emissions Leakage: Border Carbon Adjustments 
Versus Rebates (Resources for the Future, Discussion Paper No . 09-02, Mar . 
2011); Metcalf & Weisbach, supra note 87 .

In the limit, if the supply curve of U .S . coal were essen-
tially flat, prices would remain unchanged, as would CO2 
emissions, although the government would lose its lease-
related revenues . In the more likely event that the supply 
curve for coal were upward sloping, the overall price of 
coal would increase, putting coal at a disadvantage against 
other fuels and possibly leading to lower CO2 emissions as 
a result . As any policy raising coal prices would do, fur-
ther incentives would be created to shift to other fuels, 
economize on electricity use, and reduce use of electricity-
rich products . The lower the carbon charge, the smaller 
the shift to tribal, private, or state coal and the less the 
rise in price .90

The specifics of how a carbon charge on only federal 
coal would raise the price of coal in the market are diffi-
cult to ascertain .91 First, one would need to know the elas-
ticity of substitution between federal coal and other coal 
(including imports) . While this substitution was relatively 
low in older boiler designs, newer boilers are insensitive to 
coal type and substitution to low-sulfur coal was widely 
observed as a compliance strategy for SO2 regulation 
under the 1990 CAA .92 A carbon charge only on federal 
coal would induce substitution in the other direction, away 
from low-sulfur coal .93

Second, one would want to know the elasticity of sub-
stitution of coal with other fuels . A 2012 EIA analysis 
of the elasticity of substitution among coal, natural gas, 
and petroleum for electricity generation found that a 10% 
increase in the price of coal relative to natural gas would 
lead to a 1 .4% increase in the use of natural gas relative to 
coal .94 Depending on the elasticity of substitution between 
federal coal and other coal, and between coal and other 
fuel sources, an increase in the price of federal coal could 

90 . Note that there would be changes in environmental impacts that follow 
from changes in the location and production of coal .

91 . However, EIA has modeled projections for the total U .S . coal sector with 
a carbon charge in place in the 2014 Annual Energy Outlook . When com-
pared with the reference case, an SCC of $34/ton in 2040 leads to 32% 
lower coal production, and an SCC of $85/ton in 2040 leads to 73% lower 
coal production (EIA 2014a, MT-32) . A carbon charge could also lead to 
efficiency improvements at power plants; analysis of coal-fired electric gen-
erating units by Joshua Linn and colleagues finds that an increase in coal 
prices corresponding to a $10/ton CO2 tax results in efficiency improve-
ments (in heat-rate reductions, or mmBTU/kWh) of 0 .6%-2%, holding 
coal utilization constant . See Joshua Linn et al ., Regulating Greenhouse Gases 
From Coal Power Plants Under the Clean Air Act, 1 J . Ass’n Envtl . & Re-
source Econ . 97 (2014), available at http://www .journals .uchicago .edu/
doi/pdfplus/10 .1086/676038 .

92 . See A . Denny Ellerman et al ., Markets for Clean Air: The U .S . Acid 
Rain Program (2005); Curtis Carlson et al ., Sulfur Dioxide Control by 
Electric Utilities: What Are the Gains From Trade?, 108 J . Pol . Econ . 1292 
(2000); Dallas Burtraw, Innovation Under the Tradable Sulfur Dioxide Emis-
sions Permits Program in the US Electricity Sector (Resources for the Future, 
Discussion Paper No . 00-38, 2000) .

93 . It should be noted, however, that the literature suggests that railroads trans-
porting low-sulfur coal out of the PRB played a nontrivial role in the market 
realignment towards low-sulfur coal, capturing much of the economic rent 
created by the increased demand for low-sulfur coal . See Meghan R . Busse 
& Nathaniel O . Keohane, Market Effects of Environmental Regulation: Coal, 
Railroads, and the 1990 Clean Air Act, 38 Rand J . Econ . 1159 (2007); 
Shelby Gerking & Stephen F . Hamilton, Policy and Input Substitution Under 
Spatial Monopoly, 32 Resource & Energy Econ . 327 (2010) .

94 . See EIA, Fuel competition in Power Generation and Elasticities of 
Substitution (2012) .
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therefore lead to greater use of natural gas over federal coal 
(and more nonfederal coal) . Indeed, EIA suggests as much 
in its 2014 Annual Energy Outlook, stating, “In general, 
assumptions that reduce the competitiveness of coal versus 
natural gas lead to lower coal production .”95

Third, one would want to know which types of coal are 
“marginal” and which are “inframarginal,” or which types 
of coal are the most expensive types supplied (and there-
fore determine the market price) and which are cheaper 
and therefore earn rents (more than “normal” profits for 
operators) . To the extent that the federal coal is in the PRB 
and trades in an overall coal market, since it is very cheaply 
extracted relative to other coal supplied, the carbon charge 
would mainly lower profits there rather than affect the 
market price . To the extent that PRB coal trades in its own 
segmented market, profits might not be so large and price 
effects of a royalty charge might be more noticeable .

C. Distinguishing Among the Three Options

In principle, capitalization of a carbon charge throughout 
the supply-and-demand chain for coal would occur regard-
less of where in the life cycle the charge is imposed . At 
whatever point in the life cycle the intervention takes place 
for federal coal, there will be similar repercussions in the 
rest of the coal market . If all federal coal were inframar-
ginal, the carbon charge could be seen as like a profits tax, 
introducing very little distortion to the market . Similarly, 
in principle, the effect on the size of CO2 emissions reduc-
tions would be the same regardless of where the interven-
tion takes place in the life cycle .

When considering targeting the bonus bid, rental, or 
royalty, the obvious point is that only the royalty payment 
is denominated in the appropriate unit, tons of coal pro-
duced, while the rental payment is denominated in acre-
age and the bonus bid is based on expected (not actual) 
production and prices . Thus, adding a premium to the roy-
alty payment makes the most economic and administrative 
sense . It would internalize the climate externality with less 
ambiguity about coal production than an adjustment to 
the bonus bid or rental payment .

For each ton of carbon mined, the operator would pay a 
charge for that ton’s calculated emissions potential in addi-
tion to BLM’s conventional royalty fee . This charge would 
make it less profitable to mine the coal and ultimately lower 
the amount of federal coal mined . The operator, know-
ing the royalty payment would be larger with the carbon 
charge, would make a correspondingly lower initial lease 
bid . Considered in the context of the present value of rev-
enues from the lease, revenues could increase or decrease .

In contrast, a charge on the bonus bid (or lease rental) 
would apply to coal not yet mined—possibly the amount 
of the recoverable coal in the lease that the operator is 
required to state . Bidders would also be likely to simply 
reduce their bonus bids in response to the additional fees . 
However, this stated amount of recoverable coal may not 

95 . See supra note 16, at MT-32 .

be equal to the amount of coal that would eventually be 
mined, and therefore the bid reduction by bidders may 
not be equal to the full social costs of mining, transport-
ing, and burning the coal . Once paid as part of the bonus 
or rental bid, there would be no incentive to limit mining 
the coal . In fact, with the charge on the bonus bid, the 
incentives to limit coal mining would appear earlier in 
the process, but they would be less directly calibrated to 
damage from actual production than with the charge on 
the royalty .

D. Policy Interactions

A policy to internalize GHG externalities at the mine would 
not exist in a vacuum . The coal industry itself is subject to 
a host of regulations to internalize other externalities that 
might contribute to lower CO2 or methane emissions as 
ancillary benefits .96 These existing regulations do not pres-
ent any particular difficulties for a carbon charge policy, as 
they merely lower the GHG emissions baseline . Industries 
that use coal, mainly the electric power industry but also 
the chemical industry and others, also are subject to regu-
lations that might make coal less likely to be used or lead 
to economizing on coal use, which would lead to lower 
GHG emissions . Again, these types of regulations present 
no particular difficulties .

Possible problems arise when a coal-using sector is con-
fronted with multiple policies whose purpose is to reduce 
CO2 or other GHG emissions . In the limit, a policy such 
as carbon cap-and-trade could apply to an entire sector or 
many sectors . In this case, as noted below in the export 
discussion about the European Union (EU) Emissions 
Trading System (ETS), a carbon charge at the mine would 
be largely redundant, as CO2 emissions from burning coal 
would be capped, so an additional ton burned would have 
to be offset by reductions in CO2 elsewhere .

A possible middle case is the CPP . Since the plan tar-
gets CO2 emissions from the electric power sector, it would 
to some degree internalize the externalities from coal (and 
other fossil fuels) . This internalization would be particu-
larly obvious and potentially complete if the states adopted 
a cap-and-trade program to implement the CPP .97 Even 
if they did not, we can see some degree of internaliza-
tion through regulation, as power plants would become 
more efficient, lower-carbon fuels would be switched in to 
replace coal, and other impacts would occur to lower CO2 
emissions, with a goal of 30% reductions from 2005 lev-
els by 2030 . Whether a carbon charge at the mine would 
be partly, fully, or not at all redundant in this case would 

96 . An example is the mercury rule for electric utilities . See Mercury and Air 
Toxics Standards for New Power Plants, 78 Fed . Reg . 24073 (Apr . 24, 2013) 
(amending 40 C .F .R . pts . 60 and 63) .

97 . “Potentially complete,” because if each coal-producing state adopted a 
carbon cap-and-trade system and states could trade with one another, this 
would be like a national cap-and-trade system . In that case, any additional 
CO2 emissions would need to be offset by reductions somewhere else, so 
the added externality from producing and burning an additional ton of coal 
would be zero . These assumptions about what policies will look like under 
the CPP, needless to say, are rather extreme .
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require further study, although administrative simplic-
ity would argue for locating the policy intervention either 
upstream or downstream, rather than in both places .98

Another area of possible problems is related to the inter-
action of existing policies affecting SO2 emissions with a 
carbon charge on coal produced from federal lands . This 
interaction arises if, as we suspect, most low-sulfur sub-
bituminous coal is from the PRB . If this low-sulfur supply 
is reduced by a carbon charge, there may be economic con-
sequences to meeting SO2 reduction goals or goals of other 
related policies .

If the cap established by the SO2 trading program 
were binding, then the shift to higher sulfur coal as a 
result of a carbon charge on federal (mostly low-sulfur 
PRB) coal, would raise costs to meet the cap (although 
SO2 emissions would not increase) . Actually, the cap is 
nonbinding because of another policy: the MATS to be 
met by power plants .

The cost of the MATS policy is also affected by a coal 
charge because low-sulfur coal permits the use of the 
cheapest technology to reduce mercury emissions . To meet 
the mercury standard, coal plants will have to either oper-
ate flue gas desulfurization (FGD) technology, which takes 
out mercury as well as SO2, or install much cheaper dry 
sorbent injection (DSI) technology, which works only with 
low-sulfur coal . If little low-sulfur coal is available, plants 
that are already investing in DSI will see their investments 
become worthless or will have to obtain more expensive 
low-sulfur coal elsewhere or install FGD, which is far more 
expensive than DSI . Plants yet to make a decision would 
probably need to opt for the expensive FGD option .

E. Possible Leakage Points: Fugitive Methane and 
Exported Coal

Even if the CPP and a royalty premium on coal at the mine 
are regulating the same emissions from coal use, there are 
at least two categories of emissions from mining and using 
that would remain uninternalized by the CPP: (1)  all of 
the GHG emissions related to the coal life cycle other than 
those related to power plant coal burning, particularly 
fugitive methane emissions at the mine; and (2) emissions 
from exported coal (as well as nonutility uses of coal) .

While the methane and CO2 emissions from these early 
stages in the coal life cycle are small relative to the CO2 
emitted from burning the coal (see Table 1), they are not 
inconsequential . In High Country Conservation Advocates 
v. U.S. Forest Service,99 a district court judge pointed to 
these fugitive methane emissions at the mine mouth, as 

98 . One gauge of the degree of internalization from the CPP would be to exam-
ine the marginal cost of meeting these CO2 reduction targets . An optimal 
target would be set to equalize marginal benefits and costs . Thus, if the 
marginal benefits are $46/ton CO2 reduction (from the IWG report), mar-
ginal costs of the CPP at $46/ton CO2 (in 2020) would be an indicator of 
optimality . In fact, the marginal costs as taken from EPA are $14/ton CO2 . 
This inequality implies “headroom” for a carbon charge at the mine coexist-
ing with the CPP .

99 . 52 F . Supp . 3d 1174, 1191, 44 ELR 20144 (D . Colo . 2014) .

well as emissions from coal combustion downstream, as 
worthy of monetization in agency cost-benefit analysis 
using the IWG SCC . The challenge was brought against 
a lease modification to add 1,721 acres to existing leases 
for the underground West Elk coal mine, an action the 
environmental impact statement estimated would result in 
production of 5 .6 million tons of coal from private lands 
and 3 .3 million tons from federal lands . Annual fugitive 
methane emissions at the West Elk mine for 2010-2011 
were estimated at 1 .23 million annual tons of carbon diox-
ide equivalent emissions, which, depending on the car-
bon charge, could range from $6 million to $984 million 
per year if based on the SCC .Methane emissions of this 
amount would qualify as worthy of quantitative disclosure 
under the new draft guidance on consideration of climate 
change impacts in NEPA documents, which establishes a 
disclosure threshold of 25,000 tons of CO2 emissions .100 
Note, however, that most methane emissions from coal 
mining are from underground, not surface mines, whereas 
most federal coal (with some exceptions, such as the West 
Elk mine in question) is surface-mined .

The leakage from coal exports is potentially much larger . 
The CPP would effectively price carbon from burning coal 
in power plants but miss coal used by other domestic sec-
tors, whether for power, heat, or product manufacturing, as 
well as for export . Thus, the CPP, by lowering the demand 
utilities have for coal, and therefore lowering its domestic 
price, would create incentives for other countries to import 
our coal . To the extent that other countries lack regulations 
to internalize the CO2-related damages from using coal, 
this creates a socially undesirable leakage from that poli-
cy .101 In this context, what would be the effect of a carbon 
charge applied to federal coal at the mine?

The United States has been a net coal exporting coun-
try since 1949, but the share of total production that has 
been exported has risen dramatically in the last few years, 
surpassing 10% of aggregate production from 2011 to 
2013 . However, the share of total production exported has 
declined since reaching a peak in 2012, and in 2014 fell 
below 10% again . Whether this downward trend is due 
purely to international factors, or whether declining coal 
capacities at U .S . coal plants is a larger driver, is unknown . 
We can say for certain that the total quantity of exports has 
declined sharply since 2012, as seen in Figure 1 .

The U .S . exports more metallurgical (56% total exports) 
than steam coal, although metallurgical coal production 
only made up 8% of total U .S . production in 2013 .102 
However, the importance of steam coal exports to domes-
tic producers was expected to increase in future years as  

100 . See CEQ, Revised Draft Guidance, supra note 8 .
101 . See Bar Harstad, Buy Coal! A Case for Supply-Side Environmental Policy, 120 

J . Pol . Econ . 77 (2012) (describing a similar form of leakage, in which 
reduced demand for fossil fuel deposits by an agent (in this case a coalition 
of countries) leads to increased consumption of these deposits by another 
agent . He advocates for purchase and non-utilization, rather than reduced 
demand, of the deposits by the first actor to avoid this scenario .) .

102 . See EIA, U.S. Coal Exports Fall on Lower European Demand, Increased 
Global Supply (Oct . 3, 2014), http://www .eia .gov/todayinenergy/detail .
cfm?id=18251 .
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the demand for steam coal imports rises worldwide .103 The 
outlook for coal exports in the current international mar-
ket is less certain .

While we know that approximately 10% of total U .S . 
coal is exported, we do not know how much federal coal is 
exported .104 We can, however, see how much total (federal 
and other) coal individual states export . Table 8 shows the 
2014 coal exports for the five states that produce 96% of 
all federal coal .

Table 8 indicates that, with the exception 
of Montana, the states that make up virtu-
ally all federal coal production export a very 
small share of this production (and one state, 
New Mexico, reportedly exported no coal 
that year) .105 While Montana has experienced 
a sharp increase in coal exports, going from 
about 2 million to 12 million short tons of 
exported coal from 2009 to 2014, the other 
states have not experienced similar levels of 
growth . Wyoming, which is responsible for 
80% of all federal coal production, exports 
well under 1% of its total coal production .

Nevertheless, there are signals that the 
potential leakage could grow in the future .106 
While exports have traditionally been domi-
nated by metallurgical coal, a 2013 Congres-
sional Research Service report on U .S . coal 
production predicts both that steam coal 
exports will become increasingly important 
and that “if trends continue, the U .S . coal 

103 . See IEA, Coal Information 2014, supra note 37; Humphries & Sher-
lock, supra note 13 .

104 . See GAO-14-140, supra note 29 .
105 . Production, as cited in this paragraph, is assumed to be a serviceable 

equivalent to “distribution,” the measure by which the data in Table 8 
are expressed .

106 . See Clark Williams-Derry, Sightline Inst ., Unfair Market Value: By Ignoring 
Exports, BLM Underprices Federal Coal (2014), http://www .sightline .org/re-
search/unfair-market-value (presenting evidence that federal coal is already 
going abroad) .

industry will likely become more concentrated and pro-
duce more on federal lands .”107 Finally, EIA projects that 
total world steam-coal import demand will rise from 757 .7 
million metric tons in 2012 to 844 .4 million metric tons in 
2020 and 1,054 .5 million metric tons in 2040, driven by 
an increase in import demand of 35% from Asia .108

A carbon charge on federal coal may reduce this source 
of carbon leakage by raising the price of coal . That is, even 
if state or private coal could take up the slack, the diversion 
of demand to these sources of coal would drive up prices 
for foreign buyers .

In addition, there is a legitimate question about whether 
the externalities from coal exports are already being inter-
nalized, at least in some countries . Table 9 includes a list of 
leading importers of U .S . coal and the quantities of both 
total and steam coal for 2013 . Most prominently, given that 
Europe is the largest importer of U .S . coal, the EU’s ETS 
caps carbon emissions from the countries in the EU . Thus, 
the carbon emissions from coal imports from the United 
States must be offset by reductions in CO2 emissions else-
where in the EU economy (in theory) . In this case, there 
would be no additional emissions from coal imports to the 
EU, and the climate damages are therefore near zero,109 
unless the cap is not binding, and implicitly internalized .

Several other countries or smaller jurisdictions have car-
bon policies in place that are at least partially internalizing 
climate damages from using coal . Of the top 10 destina-

tion countries for U .S . coal, six can be said to have a price 
on carbon currently; these include European countries in 
the EU ETS (Netherlands, the United Kingdom, Italy, and 

107 . Humphries & Sherlock, supra note 13, at 20 .
108 . See EIA, Sales of Fossil Fuels, supra note 10, at tbl . 12 .3 .
109 . The climate change damages would be non-zero because of emissions from 

coal transport and mining .

Table 8: Origin of U.S. Coal Exports 2014a

Coal Distribution 
by State/Region 

Domestic 
Distribution

Exports Total 
Distribution

Exports as 
Percent of 

TotalMillion Short Tons

Colorado 19.82 3.82 23.64 16.15%

Montana 31.80 12.41 44.21 28.07

New Mexico 19.15 0 19.15 0.00

Utah 14.96 2.87 17.83 16.09

Wyoming 394.61 1.01 395.62 0.26

Other West 37.48 0.55 38.03 1.46

West 517.83 20.66 538.49 3.84

Interior 173.39 11.34 184.73 6.14

Appalachian 198.76 65.26 264.02 24.72

U.S. Total 889.98 97.26 987.23 9.85

a. See DoE, EIA, DomEStIc AnD forEIgn DIStrIbUtIon of U.S. coAl by StAtE of orIgIn 2014 
(2016), available at https://www.eia.gov/coal/distribution/annual/archive/2014/o_14foreign.pdf. 
“Total distribution” closely approximates, but is not precisely equal to, total production.

Quantity of US Coal Exports, Annual
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Figure 1: Annual U.S. Coal Exports 2000-2014

Source: EIA, coAl DAtA, supra note 31 (data set: “Imports & Exports of 
Coal [U.S. Census Bureau]: Quantity & Price of Coal Imports & Exports”).
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Germany), Mexico, and Japan.110 Emerging carbon pricing 
schemes are developing in South Korea, which launched 
its cap-and-trade system in 2015, and China, which has 
announced a cap on total amount of coal consumed and 
has seven cap-and-trade pilot markets prior to the roll-out 
of a larger cap-and-trade system in 2016.111

Table 9: Top U.S. Steam Coal Export 
Markets in 2014 (short tons)112

Destination Country U.S. Steam Coal Exports
Netherlands 6,254,149
South Korea 4,735,564
Italy 3,332,108
United Kingdom 3,037,995
Mexico 2,897,397
Canada 2,364,809
Morocco 2,060,346
Switzerland 1,628,025
Japan 1,556,140
Germany 1,153,313

Overall, therefore, a carbon charge on federal coal, 
with or without domestic downstream policies in place, 
would serve to only partially close CO2 leakages through 
exports to importing countries. Leakages could still 
occur as other supplying countries take the place of U.S. 
coal supply. Presumably, importing countries were buy-
ing U.S. coal because it was cheaper than some other 
sources. Without this coal, the world price of coal would 
likely rise, acting as a partial mechanism for internalizing 
climate damages.

F. Factors Increasing the Competitiveness of 
Federal Coal

If the carbon charge on federal coal is high enough, fed-
eral production and leasing activity could come to an end. 
How high this charge would have to be for this outcome 
requires further study, but clearly at higher and higher car-
bon charges, the competitiveness of federal coal would fall. 
What conditions could work to increase competitiveness of 
federal coal in the face of any given charge?

One way would be for the demand for coal to rise, rais-
ing its price enough to make mining federal coal profitable 
even with a carbon charge. EIA’s forecast for the Northern 
Great Plains (which includes the PRB) shows coal prices 

110. See Alexandre Kossoy et al., State and Trends of Carbon Pricing 2014 
(2014), http://documents.worldbank.org/curated/en/2014/05/19572833/
state-trends-carbon-pricing-2014#.

111. See id.; Clayton Munnings et al., Assessing the Design of Three Pilot Programs 
for Carbon Trading in China (Resources for the Future, Discussion Paper 
No. 14-36, Oct. 2014), available at http://www.rff.org/files/sharepoint/
WorkImages/Download/RFF-DP-14-36.pdf. Editor’s Note: For more in-
formation on China’s pilot programs, see Hao Zhang & Christopher Arup, 
Beyond the CDM: Regulating China’s Domestic Offset Scheme, 45 ELR 10049 
(Jan. 2015).

112. Source: EIA, Quarterly Coal Report: October-December 2014, at tbl. 
9 (2015) (U.S. Steam Coal Exports).

rising a modest 2.5% per year from 2012 to 2040, and a 
more limited 1.1% for other western areas (which include 
the Uinta Basin); by 2040, the EIA projects the mine 
mouth price of Northern Great Plains coal to be $29.43 
per short ton.113 What about export demand rising to push 
up coal prices? After a banner year for coal exports in 
2012, exports have fallen off slightly since then. Moreover, 
reduced prices for natural gas are already disadvantaging 
coal, and new climate agreements and any new plans com-
ing out of the Paris climate meetings will put downward 
pressure on demand.

More significant is the possibility of new technology 
being developed to cost-effectively reduce CO2 emissions. 
The big question here is the future path of carbon capture 
and sequestration (CCS) for coal-burning utilities: how 
effective and costly this new technology is in removing CO2 
from the waste stream, and how quickly coal-fired facilities 
install it. Starting with new coal plants, even without EPA’s 
CPP proposal, no new coal plants are expected to be built 
for at least the next 20 years. The CPP would make this 
outcome even more likely.

Retrofitting existing plants with CCS is a possibil-
ity, and this is occurring on a pilot basis. Nevertheless, 
widespread adoption of CCS is far from certain because 
of its cost and the lack of secure storage sites. Moreover, 
renewable power technologies and natural gas extraction 
technologies are not standing still either, increasing their 
competitiveness against coal. Finally, economic deploy-
ment of CCS technology would affect not just federal coal 
but all coal, and thus a carbon charge only on federal coal 
would still leave federal coal at reduced competitiveness, all 
else being equal.

Another option that would not harm coal competitive-
ness much, if at all, would be to adopt a carbon charge 
for its symbolic or precedential value. Some analysts jus-
tify a relatively low carbon charge on the grounds that 
the domestic damages from global warming are the only 
relevant climate externalities. The IWG estimates domes-
tic damages at 7% to 23% of global damages, using a 3% 
discount rate and alternative approaches to determining a 
U.S. share within the global total. At the lower end of this 
range, the domestic-only SCC per ton of coal would be 
$6.60 (0.07 x $46 x 2.05 = $6.60), a large fraction of the 
current PRB coal price ($12/ton), but a smaller fraction of 
the Uinta coal price ($42/ton).

Moreover, many experts acknowledge that the estimates 
of the SCC are likely to increase over time as the underly-
ing models are refined and extended to include impacts 
recognized in the climate change literature, but not yet 
known precisely enough to enter the models. Further, the 
SCC, as estimated by the IWG (and reported in Table 7) 
already rises over time. These trends do not preclude use of 
a very low carbon charge, but arguments for a higher one 
will likely become even more compelling over time.

113. See EIA, AEO Table Browser (2014), http://www.eia.gov/forecasts/aeo/
data/browser/ (Coal Production and Minemouth Prices by Region, Refer-
ence Case).
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VI. Conclusion

This Article explores the legal and economic questions 
raised by implementing a policy on federal coal lands that 
seeks to consider GHGs over the entire coal life cycle . It 
focuses on internalizing the climate-related damages from 
CO2 (and to a lesser extent other GHGs) at the coal leasing 
(or upstream) stage through BLM planning and analyses 
or through changes to the terms and conditions established 
for tracts of land being offered for lease .

Our legal analysis supports the view that the arguments 
in favor of BLM authority under current law to incorporate 
a carbon charge reflecting the external costs of coal over 
its life cycle in coal lease terms and conditions are stronger 
than the arguments that such authority is lacking:

•	 BLM is required by statute to consider the envi-
ronment in making multiple use decisions for the 
public lands it administers, and its coal leasing stat-
utes give it broad discretion to set financial terms of 
leases—rents, royalties, and to a lesser extent bonus 
bid minimums .

•	 Legal arguments against a carbon charge would be 
strongest if such a charge were to instigate a large and 
abrupt reduction in coal extraction on federal lands, 
a move that would challenge BLM’s mandate to bal-
ance multiple uses (including mining and associated 
generation of federal revenue) . While the courts will 
generally defer to BLM’s balancing of uses, climate-
driven policy that would stop new federal coal min-
ing (or nearly so) would invite tough judicial scrutiny .

•	 Probably the simplest, most rational, and least legally 
problematic point of action would be for BLM to add 
a carbon charge on top of the existing royalty . By 
statute, royalties for surface-mined coal have a floor 
of 12 .5% of production value but no ceiling, though 
new rulemaking would be necessary to allow BLM to 
impose royalties above 12 .5% .

•	 It would be most problematic legally to incorporate 
an SCC on the bonus bid .

•	 Any carbon charge policy would have a delay in com-
ing into effect as new leases are proposed and exist-
ing leases come up for renewal . The only exception to 
this would be if BLM were to change the estimated 
value on which it calculates royalties, a move that 
would face substantial legal risk .

•	 BLM can establish procedures for incorporating CO2 
charges in lease terms through standard notice-and-
comment rulemaking .

Of course, litigation is likely no matter what the charge is 
or where the charge is placed; accordingly, the courts would 
have the final say on what BLM is allowed to do . Internal-
izing CO2 costs in coal leasing is not anticipated by the 
relevant leasing statutes, which are more oriented toward 
making coal available, getting value for the resource, and 

maximizing recovery . Thus, it may turn out that BLM’s 
best opportunity to recognize the external costs of CO2 in 
coal leasing will occur prior to the leasing stage, when the 
agency makes decisions regarding which lands will be open 
for coal development . This opportunity has recently been 
bolstered by the issuance of draft guidance on including 
climate change impacts in documents produced to satisfy 
requirements under NEPA and in the Obama Administra-
tion’s recent authorization of a study to reform coal leasing .

The effectiveness of an economic case for a carbon 
charge on federal coal to manage GHGs is weaker than 
the case about whether the statute allows such a charge . 
The point of incorporating a carbon charge is to raise the 
price of coal to internalize its climate change externalities . 
But there are at least four arguments why such a charge is 
unlikely to reduce the externality:

1 . The first is that coal production on BLM lands at 
present is only 40% of total coal production and is 
not expected to be growing in the future . Although 
exports may rise, they are expected to be more or 
less balanced by falling generation demand . There-
fore, any increase in prices of federal coal driven by 
increased royalties will be diluted by the lack of any 
equivalent price hike on coal mined on state, tribal, 
or private lands (although such prices will likely 
increase over time through increased demand for 
nonfederal coal and as old leases are renewed) .

2 . Second, federal coal lease auctions are not competi-
tive: More than 90% have only one bidder . Thus, 
at least for new leases, if BLM raises royalty rates, 
firms will lower their lease bids in reaction to the 
lower profitability of that coal, eliminating some or 
possibly all upward pressure on coal prices . Opera-
tors might also be forced to take lower profits to the 
extent there is competition from nonfederal coal . At 
the same time, to the extent that the additional fee 
is large or BLM’s FMV calculation does not adjust 
downward accordingly, bidders may move off fed-
eral land, thereby bidding up the prices of state and 
private coal and hence raising national coal prices (a 
good result if the goal is to increase coal costs so as 
to better reflect coal externalities) .

3 . The third argument is that BLM does not appear 
to have the authority, or if it does rarely uses it, 
to change lease terms within a contract period 
(20 years to start and 10 years thereafter) . There-
fore, existing leases would not come under a car-
bon internalization policy until they were renewed, 
dramatically limiting the short-term impact of the 
policy on coal prices .

4 . The fourth argument is that if the CPP is imple-
mented, it may well at least partly internalize the 
coal-related damages, possibly making internal-
ization at the mine at least partly redundant . One 
mechanism to address any duplication would be a 
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rebate program, which could also be used for coal 
exported abroad into a market with a carbon charge . 
However, this option would impose administrative 
costs associated with tracking exports of federally 
leased coal .

Our research has also uncovered a possible area of very 
high transaction costs to implementing a carbon charge 
system at the mine . Average CO2 emissions factors, by 
definition, do not capture the variation across specific coal 
deposits, and findings that there is greater variation within 
rather than among coal ranks may challenge the viability 
of regulating CO2 emissions by coal rank .

Nevertheless, the current Administration has signaled 
some willingness to make changes to the coal leasing pro-
gram . In response to the U .S . Government Accountability 
Office (GAO) report and others, BLM has released a new 
Coal Evaluation handbook,114 which, among other things, 
requires more consideration of export prices in FMV calcula-
tions . More significantly, in December 2014, CEQ released 
updated draft guidance on consideration of climate change 
impacts in NEPA .115 While the draft guidance is still pre-
liminary—indeed, the original draft guidance on the subject 
released in 2010 was never finalized—it addresses the poten-
tial for incorporating climate change impacts in the land 
management and planning stage rather than during leasing .

Finally, and most significantly, the Obama Admin-
istration imposed a moratorium on issuance of new coal 
leases on BLM land in January 2016 .116 This move is a clear 
indication of an intent to reform the coal leasing process, 
partly due to environmental concerns, particularly GHG 
emissions from coal . It is currently unclear how long this 
moratorium will last . The next president could easily revise 
the policy, perhaps by changing the moratorium into a per-
manent ban or, alternatively, by returning to the status quo 
ante leasing process . A carbon charge along the lines we 
discuss here, whether linked to the SCC or not, could be a 
viable compromise position .

We describe, but take no position on, the appropriate 
size of the carbon charge . However, we note four issues 
with applying the SCC as developed by the IWG to BLM 
coal leasing decisions . These issues transcend the BLM con-
text and include uncertainty in the estimates, the question 
of whether a global or domestic damage estimate should be 
used, the exclusion of damages from non-CO2 gases in the 
SCC, and the original development of the SCC for use in 
supporting documents (that is, Regulatory Impact Analy-
ses) rather than in operational decisions (for example, sale 
of a particular lease tract) .

We find that the global damages per ton of coal are cur-
rently about $94 (given the Obama Administration’s esti-
mate of around $46/ton CO2; see Table 1) for the slightly 
greater than two tons of CO2 created for every ton of aver-
age coal burned, whereas the price of the most prevalent 
type of federal coal used by power plants is PRB coal cur-

114 . See BLM, Coal Evaluation Handbook, supra note 74 .
115 . See CEQ, Revised Draft Guidance, supra note 8 .
116 . See Press Release, DOI Order No . 3338, supra note 2 .

rently sold at $12 per ton of coal . While modeling would 
be needed to discern the specific impacts of putting such 
a large carbon charge on federal coal, the effects would 
surely be significant . We note only that private, tribal, and 
state lands and even imports could possibly take up much 
of the demand pressure . Indeed, cheap natural gas could 
help alleviate such pressure as well .

However, the upstream policy would require consider-
ation of interactions with downstream policies (including 
those on other pollutants) through the use of rebates, tax 
offsets, and so forth . The possibility for interaction with 
existing SO2 and mercury emissions policies merits par-
ticular consideration . A carbon charge only on federal coal 
would essentially take out a large part of the supply curve 
of low-sulfur subbituminous coal . To the extent that com-
panies are complying with SO2 or mercury regulations by 
using low-sulfur coal, such a policy would lead to higher 
priced compliance mechanisms, including scrubbers . 
However, to the extent that most companies already have 
adopted these technologies, the effect would be reduced .

With emerging policy decisions raising understandable 
concerns about the scale of disruptive economic conse-
quences, there is an argument for an extended transition of 
adjustment to full internalization of climate externalities . 
One can imagine a small charge that tests the principle 
of increasing royalty rates for this purpose, while mini-
mizing any economic fallout . One additional caution: A 
small charge to begin this transition should not discrimi-
nate between federal coal for domestic use and exports, 
although companies selling into the EU and other places 
where carbon caps or taxes are in place could get a rebate . 
Such a rebate could also be an appropriate offset to what-
ever restriction (in terms of its carbon tax equivalent) is 
imposed under EPA’s CPP .

The economic efficiency case for an upstream carbon 
charge is much stronger if charges are applied comprehen-
sively, that is to all fossil fuels extracted from all lands—
federal, state, tribal, and private . In this way, perverse 
substitutions from federal coal to other coal and other fos-
sil fuels will be avoided, as incentives may strengthen to 
switch to renewables, nuclear power, or CSS . But before 
major policy action of this type or even just for federal coal 
are taken, studies like ours are needed on other fossil fuels, 
and quantitative analyses are needed to help design the 
most efficient and least disruptive policies .

This is especially true given the current state of the coal 
market . In 2015, four coal producers, including the second- 
and fourth-largest coal producers in the United States that 
have significant holdings on federal lands, declared bank-
ruptcy . The impacts of these bankruptcies, and any others 
that may come, on the coal market is still uncertain: It is 
possible that it could lead to either greater consolidation or 
a greater number of companies, the latter outcome possibly 
leading to greater competition for federal coal leases . In 
any event, these issues (and the others raised in this Article) 
should be included in the Administration’s study of how 
federal coal leasing policies should be reformed .
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