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Executive Summary

O n January 15, 2016, the Department of the Interior (Interior) announced that it would begin a comprehensive 
review to identify and evaluate potential reforms to the federal coal program. This review will be conducted as a 
Programmatic Environmental Impact Statement (Programmatic EIS) that will analyze issues including “how, 

when, and where to lease; how to account for the environmental and public health impacts of federal coal production; 
and how to ensure American taxpayers are earning a fair return for the use of their public resources.”1 This report explores 
the argument for increasing federal coal royalty rates by considering the historical meaning of royalties, the economic 
justifications for royalties, the legislative history of the implementation of a federal royalty, and some of the considerations 
that private landowners have relied upon in setting royalties. The report also considers justifications for royalties in other 
contexts, such as intellectual property. 

While royalties typically have a revenue or profit sharing component, a common thread in our research that may be 
especially relevant to Interior is that royalties have historically been used as a policy lever, to help set national, state, or 
private priorities for how land, resources, or property should be used. For example, royalties have been set at specific 
rates in order to: encourage resource production; encourage westward expansion; maintain the incentive to create new 
inventions; and deter socially undesirable behavior, to name just a few. In line with this finding, this report concludes that 
it would be reasonable for Interior to adjust coal royalty rates to account for negative externalities that are not otherwise 
addressed by regulation. 

Jacobs Ranch Mine complex. Photo © Doc Searls
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The report begins with a review of the common law origins of royalties for mineral resource extraction. Royalties were 
paid to the sovereign or to other private landowners in order to share the value of the resource and for the privilege of 
mining on the property. Next, in Part II we discuss the economic justifications for royalties, including as the owner’s share 
of differential returns on mines given their superior productivity (economic rent); as payments to the owner for minerals 
removed (user cost); and as the sum of the former plus compensation for negative externalities from the extraction or 
use of minerals. 

In Part III we review the legislative history of mineral resource extraction law and policy in the United States. Leasing 
policies and royalty rates have consistently been used as policy levers to advance the national interest and to compensate 
the public for the removal of mineral resources. Beginning in the 20th century, legislative history also reveals growing 
attention to the relationship between fossil fuel royalty rates and externalities, as shown through state revenue sharing 
arrangements, the Land and Water Conservation Fund, and recent calls for hardrock mining reform. 

In Part IV we briefly examine how private royalty rates and mineral resource leases are influenced by diverse factors, 
including expected economic rent, characteristics of the resource, competition for the lease, and externalities that may 
affect the leaseholder, such as noise and pollution. Finally, in Part V we examine how royalties are set and applied in 
contexts outside of natural resources, including intellectual property. In both the patent and copyright fields, royalty 
determinations are influenced by the specific characteristics of the property at issue; moreover, federal law and policy in 
these fields has sought to reconcile competing interests and provide proper incentives to intellectual property holders 
and property users. 

Overall, the historical and economic justifications for royalties would support Interior exercising its existing statutory 
discretion to raise coal royalty rates to account for factors such as negative externalities, including those resulting from 
carbon and methane emissions, in order to align the federal coal program with other national priorities, such as meeting 
climate change goals and commitments. 
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I. Royalties at Common Law 

English common law origins of the word royalty and concepts of ownership played a role in the formation of U.S. 
common law.2 As early as 1400 the term “royalty” was used by the British Crown to describe any “right or privilege 
retained by the crown.”3 It became associated with mineral rights in particular by 1580, when the British Crown retained 
title to all land and the right to take any gold or silver discovered on land conveyed.4 By 1829, the term royalty specifically 
meant a right retained by a landowner under a lease in return for the privilege of working a mine.5 

Although a royalty may be viewed as a type of rent, at common law it was viewed more as the actual portion of minerals 
due the crown at the mine in return for the privilege of extraction.6 For “royal mines” the royalty was paid to the sovereign, 
whereas for other mines it was paid to the landowner for “the privilege of working the property.”7 

As the common law developed, the King of England maintained exclusive ownership over all silver and gold discovered 
(called the “regalian right”). In contrast, royalties taken on other minerals functioned as a “rent or tax” or were sold fee 
simple, depending on local customs.8 For example, in the tin mines of Cornwall, the right to work was given to all “free 
tinners” so long as a portion of all minerals extracted were transferred back to the owner, usually about 1/15th of the 
product. Mining of lead mines of Derbyshire was made contingent on returning 1/13th of the minerals extracted to the 
crown or the land’s lessee.

Outside of England, the early concept of a “royal fifth” (quinto real or quinto del rey in Spanish and Portuguese) reserved 
to the monarch 20 percent of all precious metals and other commodities extracted by mining, acquired by his or her 
subjects as war loot, or found as treasure. The “royal fifth” was instituted in Medieval Muslim states, Christian Iberian 
kingdoms (including Spain and Portugal) and their overseas colonial empires during the age of exploration.9 In 1783, 
King Charles III of Spain dictated the Mining Ordinances for New Spain whereby a “fifth part” of the value of all minerals 
produced from mines located in New Spain (much of present-day Central and South America) was reserved to the 
crown.10 

Early mineral royalties in the United States typically consisted of 1/8th of production (or 12.5 percent), a figure likely 
taken from the early Pennsylvania salt industry.11 The 1/8th figure was so common in the 1920s and 1930s that Texas 
courts took judicial notice of it in mineral leasing litigation.12 That said, there is evidence of early use of higher royalties 
such as 1/6th of production.13 In Part III we discuss the legislative history of mineral resource royalties in the United 
States, which sheds more light on the factors that lawmakers and the public considered when setting minimum royalty 
rates. First, we explore the economic justifications for natural resource royalties. 
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II.	 Economic	Justifications

I n general, economists have justified mineral royalty payments as the owner’s share of differential returns on certain 
mines given their superior productivity (economic rent) or as payments to the owner for minerals removed (user 
cost). Increasingly, economists have considered the relevance of negative externalities from the extraction or use of 

minerals in the calculation of socially optimal royalty rates. This Part describes this economic literature.

Royalty as Economic Rent

The concept of economic rent has been used as a justification for royalty payments.14 Economic rent (also referred to 
as the Ricardian rent) is a payment to the owner of a factor of production that exceeds the amount necessary to keep 
the factor in its current employment.15 David Ricardo first explored the idea of an agricultural land rent equal to the 
advantage of using a tract of land in its most productive use relative to the advantage of using the marginal tract (or, the 
best rent-free tract) for the same purpose.16 In other words, land rent is the payment to the owners of especially fertile 
land in return for the production advantage (or cost savings) associated with using that land. 

Just as agricultural land varies in its fertility, mineral mines vary in their production costs due to deposit quality and 
proximity to markets, and for this reason, some mines may earn economic rent. For example, a coal mine on land with 
superior coal deposits (say, thicker deposit seams located closer to the surface) will be able to produce coal at lower cost 
than will a mine on land with inferior coal deposits (such as narrow deposit seams located at great depth).17 Similarly, a 
mine located near an industrial or shipping center will have lower production costs than a mine located farther away and 
subject to higher transportation charges.18 The owners of superior mines earning economic rent will be able to charge 
higher royalties. These royalties tend to be seen as equitable, enabling the mineral owner to share in the economic rent 
arising from the mineral’s superior quality.19 Unlike other forms of taxation, royalties imposed on economic rent also 
would, in principle, not distort behavior.20 Of course, if the private costs of production do not fully account for the social 
costs of production and no corrective policy measures are taken, then the resulting level of production would not be 
socially optimal. In such a case, even if royalties capture more than the economic rent and thereby reduce production, the 
“distortion” in behavior would actually result in a production level closer to the socially optimal level.21 

There is evidence that U.S. royalties might have historically been directed, at least in part, at capturing economic rents.22 
John Orchard, in his analysis of the history of mineral rents, argued that in the United States, royalties were “partly 
compensation for the mineral removed and partly surplus or economic rent arising through superiority of some mines 
over others.”23 He quoted the secretary of the American Institute of Mining Engineers explaining the U.S. royalty rates in 
1889 as follows: “With us the royalty always settles itself according to special advantages. The lowest royalty is the royalty 
that must be paid, or else the landowner would not care to let the mine be worked. On top of that, you have all those 
higher royalties coming in to represent special natural advantages.”24 He also quoted a Birmingham mining engineer as 
stating in 1919 that “strictly speaking, royalties are partly rent or income, and partly capitalization of assets.”25 

Orchard also examined early royalty rates and found that they tended to be higher when economic rents were likely 
to be higher—that is, when the costs of extraction were low due to the coal’s “accessibility, quantity, thickness, depth, 
value, and other conditions that affect the cost of its extraction.”26 For example, Kentucky in 1910 had a royalty of 8 cents 
per ton on coal from 3 to 4 feet thick seams, 10 cents on coal from 4 to 5 feet thick seams, and 12 cents on coal from 5 
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to 6 feet thick seams.27 Orchard also noted that the U.S. Geological Survey, in its 1910 classification and valuation of 
government coal lands, placed a significantly higher value on lands less than 15 miles from a completed railroad.28 These 
U.S. practices, according to Orchard, were consistent with practices in other European countries at the time.29 

The concern about the “special advantages” of certain mines was also evident in the testimony before Congress prior to 
the adoption of Federal Coal Leasing Amendments Act of 1976. The concern apparently motivated the lower royalty 
rate on coal produced from underground mines, which were thought to be more costly to operate. Legislative history is 
discussed more thoroughly in the next Part. 

The discussion of economic rent typically does not involve discussion of externalities. But it is easy to imagine that a 
“special advantage” of a mine might include its low environmental externalities. Such a mine should be able to earn 
economic rent that the public, in turn, can capture through the royalty rate. Mines that generate high environmental 
externalities might earn no economic rent or become unprofitable to operate at all. In such a case, the mineral owner may 
prefer for the mineral to stay undeveloped, a concept discussed in the next Section.

Royalty as User Cost (or Compensation for Liquidated Wealth)

Unlike the agricultural land on which Ricardo based his theory of economic rent, coal is a nonrenewable resource. Its 
supply is exhausted in the long run, at which point economic rent becomes zero. Because of the unique characteristics of 
nonrenewable resources, some economists have distinguished between royalties on nonrenewable resources and rents, 
influenced by the work of Harold Hotelling.30 In 1931, partly in response to the conservation movement, Hotelling 
developed a model of the optimal rate of extraction of a nonrenewable resource over time.31 According to Hotelling, 
profit-maximizing competitive firms will extract a mineral resource until the market price of the resource equals the 
production costs of the last unit plus a cost equal to the net present value of the forgone future profits had the resource 
remained in the ground (in other words, the cost of not being able to use the resource in the future). This latter cost is 
now referred to as the Hotelling rent or user cost. 

Abandoned Mine Lands in Pitkin County, CO. Photo © U.S. Geological Survey
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Economist Alfred Marshall explained that, conceptually, a royalty is akin to the user cost because it compensates the 
owner of the mineral for the reduced opportunity to produce the mineral in the future.32 A tax on the user cost, unlike 
a tax on economic rent, would distort firm behavior because it would incentivize a firm to leave mineral resources in 
the ground for the future.33 Hotelling’s model implies that the optimal royalty schedule must induce the mining firm to 
exhaust the mine in such a way that marginal net benefits grow over time at the rate of discount.34 

Under this framework, the government would be justified in collecting a high royalty if the stock of the mineral were 
limited even if there were no economic rents.35 On the flip side, if the stock of the mineral were large relative to anticipated 
demand, the royalty would be lower.36 Arguing in favor of this aspect of a royalty, Orchard explains that the owner 
of a currently unprofitable coal deposit, one that does not earn economic rent, would not allow any mining without 
compensation, as he would “gain[] nothing” and “lose[] an asset that may bring in an income for himself or his heirs 
with a change in market conditions.”37 The owner would demand payment equal to the marginal or minimum royalty 
necessary to compensate the owner for his loss even in the absence of economic rent.38 

Despite its intuitive appeal, however, there is little evidence that user costs were a significant component of historical 
royalty rates for coal in the United States. This is largely because the supply of coal has not been perceived to be scarce, 
implying user costs close to zero,39 though economic theory predicts an increasing royalty rate over time as the resource 
becomes scarce. 

Nonetheless, the concept of user costs has historically been relevant as a justification for royalty rates in the United 
States. U.S. mining operators and policymakers were aware of the user cost when determining and evaluating possible 
royalty rates. Both American mining operators quoted by Orchard referred to user costs—or, in their words, the part of 
the royalty “that must be paid, or else the landowner would not care to let the mine be worked,” or the part that essentially 
represented the “capitalization of assets.”40 And, in congressional hearings on the Federal Coal Leasing Amendments 
Act of 1976, there was concern that “it may not be desirable to encourage underground mining [via a lower royalty 
rate] until technology has evolved which will allow a higher percentage of recovery be underground mining,” which is 
really a concern about future less costly mine productivity forgone by present mining.41 Such a concern, in turn, can be 
analogized to concern about costly externalities caused by coal production. The landowner receives a royalty payment 
from coal production, but the landowner’s total benefit is reduced by the environmental damage to his land from the 
production. Such a landowner may prefer to wait to extract the coal when technology evolves that makes coal production 
less environmentally costly. When the government is the land and mineral owner, such concerns about the net social 
costs of production become even more relevant, as discussed in the next Section.

Royalties and Externalities

The concepts of economic rent and user cost roughly suggest that maximum net benefits would accrue to the public 
when the government directs royalties at capturing all economic rent and at compensating the public for the user cost. 
But when resource extraction produces environmental and other costs to social welfare, unless corrective measures are 
taken, the level and rate of exploitation of the resources will be higher than socially optimal.42 The concepts of economic 
rent and user cost do not directly address what the government should do in the face of such externalities. Nonetheless, 
economics provides a framework for thinking through this complex issue.

As the White House Council for Economic Advisors recently explained, ensuring the optimal extraction of mineral 
resources on public land is akin to solving a principal-agent problem: the government (the principal) directs a coal firm 
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(the agent) to efficiently extract the coal and return economic profits to the government.43 When the government is 
the mineral owner, its objective should be to develop the resource in such a way as to generate maximum net benefits 
to the public.44 In the best-case scenario, the government would itself efficiently extract the coal using the lowest-cost 
approaches at the optimal rate, taking into account both direct and external costs of production, and keep economic rents 
and user costs for taxpayers. To address negative externalities, the government as operator may have chosen to forego 
development of the resource—or chosen to extract less coal. But in reality, the government does not extract the resources 
for itself and instead relies on the coal firm to do so.45 

Thus, a royalty payment, by also targeting the residual negative externalities not addressed by other policies (such as 
direct regulation limiting greenhouse gas emissions from coal mines), would in theory allow to the public to enjoy 
maximum net benefits from extraction by forcing the coal firm to internalize negative externalities and align its incentives 
with those of the government.46 This justification for a royalty is implicit in Orchard’s characterization of the minimum 
royalty as the landowner’s compensation for otherwise uncompensated environmental externalities of mining such as 
“the marring of the beauty of the locality with an ugly mine mouth, a black coal tipple, or a dump heap.”47 The association 
of royalty payments with payments for residual environmental costs is also implicit in the fact that about half of the 
federal government’s revenues from royalty payments are returned to the states where mining occurs.48 The implication 
of this revenue-sharing policy is discussed in more detail in the next Part.

The idea that the royalty can help align producer incentives with those of the government and potentially address 
externalities is not new. For example, the existence of positive externalities such as “the stimulation of an infant industry 
and the development of mineral resources” was used as a “principal rationale” for imposing no royalties on the discovery 
and extraction of certain minerals in 1872.49 Historically, the fact that “[o]il and gas operations have minimal effect 
on surface use compared to coal operations which are usually highly disruptive to the surface” has been offered as a 
relevant difference between oil-and-gas extraction and coal that justifies different royalty rates.50 The legislative history 
for Federal Coal Leasing Amendments Act of 1976 also indicates that U.S. policymakers were aware that “[o]ne manner 
by which [more costly] underground mining can be encouraged is by the use of a lower royalty rate on coal mined by 
underground methods.”51 More recently, Radford Schantz, Jr., a member of a 1993 task force assembled by Interior for 
the economic analysis of royalty proposals, recalled that compensation for environmental impacts in particular was a 
justification offered for a royalty at the time.52 In fact, according to him, an initial proposal for dealing with pollution 
from abandoned mines involved using revenue from royalty payments, “underscoring the environmental aspect of the 
royalty.”53 There is also evidence outside of the United States of governments using royalties to motivate changes in firm 
behavior. For example, in 1987 New Zealand introduced royalty payments to help reduce geothermal extraction from 
the Rotorua geothermal field.54 

Regarding the environmental justification in particular, however, economists often emphasize that, from the point of view 
of economic efficiency, direct economic instruments (such as a specific price or quantity condition on pollutants from 
mining activities) may be better suited to control environmental externalities, as these instruments could be directed at 
specific environmental problems and pollutants.55 Much of this concern is motivated by the idea that many environmental 
externalities produce site-specific damages,56 though notably, this concern is absent in the context of externalities from 
global pollutants like carbon and methane. In any event, it is undeniable that the financial and environmental purposes 
underlying royalty payments “are not really separate” because, as Schantz explains, “[w]hen correctly measured, the 
wealth embodied in in-ground minerals is an indicator of their social utility value” and “[a]s such, it ought to be net of 
the social costs of mining, including the value of environmental impacts.”57 
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Thus, Schantz gives this justification an economic treatment when modeling the government’s supply of a royalty.58 In 
his model, the government landowner weighs the value of income from the sale against the value of what it gives away.59 

The government determines this latter value by evaluating: (1) opportunity cost, defined as the value of alternative 
uses of the land; (2) user cost; and (3) residual environmental impacts not mitigated by other laws or regulations.60 
These considerations form the minimum royalty that the government would accept at each site (comparable to 
Orchard’s statement of the minimum royalty). The demand for leasing land for exploration and eventual mining, in turn, 
is determined by the prospector’s assessment of the expected value of exploration at the site. Assuming competitive 
bidding for each site, the optimal royalty that emerges is equal to the supply price for the site (the opportunity cost, user 
cost, and environmental cost) plus, if applicable, a premium for economic rents at certain sites generated by competition 
among prospectors.61 At the marginal site, this premium would be zero, and the royalty would equal the supply price.62 

Economists have modeled the effect of various forms of royalty and taxes in bringing production closer to the socially 
optimum level and rate, but many of the effects are ultimately dependent on the type of assessment scheme chosen for 
the royalty.63 In general, however, royalties take the form of ad valorem taxes, that is, taxes on the amount or value or the 
resource.64 Although an analysis of the optimal form of a royalty is beyond the scope of this report, we note that there 
is a robust literature in economics about setting an optimal ad valorem tax in the context of externalities.65 For example, 
economist Evan F. Koenig has argued that ad valorem taxes combined with specific taxes are a viable policy option 
that may outperform other regulation in appropriately accounting for externalities given uncertainty under certain 
conditions.66 
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III. Legislative History

L egislative history concerning coal and other mineral resource extraction and leasing demonstrates that leasing 
policies and royalty rates have consistently been used as policy levers to encourage development when deemed 
necessary for the advancement of the national interest and to compensate the public for the removal and value 

of mineral resources. Congress has repeatedly made policy judgments with respect to the value of mineral resources; 
the desirability of promoting the development of a particular type of resource; and, beginning in the 20th century, the 
best way to allocate revenue from resource extraction to the public and communities affected by resource development. 
In addition, Congress has vested the Secretary of the Interior with broad authority to set royalty rates and manage the 
federal coal program in order to best serve the national interest. 

One of the earliest records of the United States’ contemplation of mineral rights appears in the provisions for the sale of 
land by the government in the Northwest Territory in the Land Ordinance of May 20, 1787, which provided that “there 
shall be reserved . . . one-third part of all gold, silver, lead, and copper mines, to be sold, or otherwise disposed of as 
Congress shall hereafter direct.”67 The provision was, however, not adopted by the Constitutional Convention. 

As the settlement of the United States expanded westward, the general policy of public land management was to convey 
lands to private ownership as quickly as possible, to encourage settlement, farming, and mining.68 The gold rush of 1848 
prompted the consideration of mineral resource legislation by Congress in 1849 and 1850, but Congress failed to take 
any action to control western mineral resources.69 

Starting in the second half of the 19th century, Congress began to treat coal differently from other minerals, as its value 
as an energy source became clear. In 1864 and again in 1873, Congress enacted Coal Lands Acts authorizing private 
purchase in fee simple70 of lands classified by Interior as valuable for coal; those statutes set a maximum limit of 160 acres 
on individual entry and minimum prices of $10 to $20 per acre.71 Congress enacted the General Mining Law of 1872 to 
address other minerals; that statute authorized the sale of public lands in fee simple to mining claimants at rates of $2.50 
to $5.00 per acre.72 The Coal Lands Acts and General Mining Act of 1872 helped open the West by allowing individuals 
to obtain exclusive rights to mine billions of dollars worth of gold, silver, coal, and other hardrock minerals from federal 
lands without having to pay a federal royalty.73 

At the turn of the 20th century, concerns arose about the price, supply, and control of coal, and Congress began to discuss 
ways to retain federal control of mineral resources.74 Congress passed the Coal Lands Act of 1909,75 which authorized the 
issuance of patents to “[a]ny person who has in good faith located, selected, or entered under the nonmineral land laws 
of the United States any lands which subsequently are classified, claimed, or reported as being valuable for coal,” upon 
proof of compliance with those land laws.76 The Act, however, mandated that the patent “shall contain a reservation to 
the United States of all coal in said lands, and the right to prospect for, mine, and remove the same.”77 Thus, the statute 
aimed to reconcile the twin goals of the federal government to settle the West and to retain federal ownership of valuable 
mineral resources. 

Legislative history leading up to the passage of the Mineral Leasing Act of 1920 reveals the desire among members of 
Congress to retain public ownership of mineral resources.78 Royalty rates were described as a way to “assure the Government 
an adequate return from lessees,”79 and represented the way in which “the community shares in the element of value.”80 
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Some representatives from states with federal land within their borders expressed concern that “the communities in 
which these great resources lie would not obtain any considerable part of the cream of the values taken from them in 
the way of royalty.”81 This concern has persisted today, in calls for a greater portion of royalties to be returned to states in 
which minerals lie or to coastal states near offshore mineral tracts. (See discussion later in this Section.) Other members 
of Congress were apprehensive about the broad grant of authority to Interior in the draft bill that would become the 
Mineral Leasing Act, stating that “the Secretary of the Interior is given practically unlimited authority as to the granting 
and the terms and conditions of leases. One will search the bill in vain to find any provision in it which insures to anyone 
under any circumstances the unquestioned right to make a lease.”82 

The Mineral Leasing Act of 1920 provides for the disposition of reserved minerals, including coal, oil, and natural gas, on 
federal lands subject to enumerated lease terms and payments. The Act sets a minimum royalty rate for “the privileges of 
mining or extracting the coal in the lands covered by the lease” payable to the United States of “not less than 5 cents per 
ton of two thousand pounds.”83 The Mineral Leasing Act also states that the Secretary of the Interior can include coal, 
oil, or natural gas lease terms that she or he deems necessary “to insure the sale of the production of such leased lands to 
the United States and to the public at reasonable prices, for the protection of the interests of the United States, for the 
prevention of monopoly, and for the safeguarding of the public welfare.”84 Royalties during this period were described as 
a way to “protect the Government in a declining market,” and were based on cents per ton (and varied with the quality 
of coal and associated difficulties of mining it); however, this method changed to “a percentage of value royalty” in the 
late 1960s.85 

In 1970, the congressionally established bipartisan Public Land Law Review Commission recommended that all 
federal lands be retained in federal ownership unless disposal to private parties would achieve a greater benefit and 
provide equitable compensation if the use is interrupted. In establishing guidelines for public land management, the 
Commission stated, “[t]he end result, of course, is to achieve the maximum benefit for the general public . . . .”86 In 
addition to emphasizing federal control, Congressional testimony leading up to the passage of the Federal Land Policy 

Tacoma Coal Bunkers. Courtesy of Washington State Library
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and Management Act in 1976 reveals support for revenue-sharing provisions that would direct a portion of the revenue 
from fossil fuel production to the states where the production occurs in order to “help county government[s] cope with 
energy development impact problems.”87 

The Federal Land Policy and Management Act requires that the United States “receive fair market value of the use of 
the public lands and their resources unless otherwise provided for by statute.”88 The Federal Coal Leasing Amendments 
Act of 1976 likewise specifies that no bid may be accepted which is less than “the fair market value, as determined by the 
Secretary, of the coal subject to the lease.”89 The term “fair market value” is not defined in either statute. In 1982—the last 
time that Interior convened a working group to comprehensively review its fair market value procedures—the task force 
determined that “fair market value” was not merely the value of the resource discovered or produced, but the value of 
“the right” to explore and, if there is a discovery, to develop and produce the energy resource.90 Indeed, the Federal Land 
Policy and Management Act refers to the value of using the lands, and not solely to the value of the resources. 

The final version of the Federal Coal Leasing Amendments Act of 1976 states: “A lease shall require payment of a royalty 
in such amounts as the Secretary shall determine of not less than 12½ per centum of the value of coal as defined by 
regulations, except the Secretary may determine a lesser amount in the case of coal recovered by underground mining 
operations.”91 According to one hearing statement, “[t]he overall objective [of the royalty] is to get a fair market value for 
the Federal resources back into the Federal Treasury.”92 

In 1982, Interior set the royalty rate for underground coal mining at not less than 8 percent of the value of the coal 
removed from the lease; in 1990 it changed the rate to a flat 8 percent.93 The main reason provided in the legislative 
history for giving Interior discretion to treat royalty rates for surface mining and underground mining differently was the 
perceived additional cost and difficulty of underground mining and the lower sale price of deep-mined coal.94 According 
to the hearings, “[y]ou could certainly logically expect to have much less [sic] amounts bid in a competitive sale for deep 
coal if you had the same royalty for surface coal and deep coal.”95 

Central to the question of how royalties interact with externalities, the legislative history of the Federal Coal Leasing 
Amendments Act of 1976 also reflects a concern that states be paid a greater share of federal coal royalties to account for 
social and environmental externalities. In considering the bill, which would direct an additional 12.5 percent of royalty 
revenues to states with federal leases within their borders (in addition to the 37.5 percent they already received at that 
time) the Committee on Interior and Insular Affairs stated, “The current restrictions on the manner in which monies 
return to the States from the sale of Federal leases within their borders are onerous. When an area is newly opened to 
large scale mining, local governmental entities must assume the responsibility of providing public services needed for 
new communities, including schools, roads, hospitals, sewers, police protection, and other public facilities, as well as 
adequate local planning for the development of the community.”96 The legislative history also reflects concern as to “the 
waste of valuable resources, and the creation of severe environmental impacts.”97 

The Federal Coal Leasing Amendments Act increased the state share of revenue from federal coal royalties, provided that 
the state share of revenue be used by “giving priority to those subdivisions of the State socially or economically impacted 
by development of minerals leased under this Act, for (i) planning, (ii) construction and maintenance of public facilities, 
and (iii) provision of public service . . . .”98 Thus, the Act directly links receipt of production revenues to compensation 
for the social and environmental costs of mineral production.
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Furthermore, coastal states and their congressional representatives have repeatedly advocated for a greater share of 
offshore oil and natural gas revenue, due to significant impacts on coastal infrastructure and the environment.99 According 
to coastal producing states, these revenues are needed to mitigate environmental impacts and to maintain the necessary 
support structure for the offshore oil and gas industry.100 In addition, the Gulf of Mexico Energy Security Act of 2006 
directs coastal states to use their share of royalty payments from offshore drilling for “the purposes of coastal protection, 
including conservation, coastal restoration, hurricane protection, and infrastructure directly affected by coastal wetland 
losses,” and “[m]itigation of damage to fish, wildlife, or natural resources,” among other delineated uses.101 Moreover, the 
federal Land and Water Conservation Fund, since its establishment in 1965, has used federal oil and gas revenues to build 
and maintain public parks and protect open space and trails across the country.102 

Of course, to the extent that states receive a greater proportion of the royalty as compensation for social, environmental, 
or economic impacts, less is left for the federal government unless the royalty rate is increased. There is no defensible 
reason for the federal government to receive a lower proportion of the royalty simply because some externalities are 
borne by the states. Instead, Interior should increase the royalty rate in order to shift more of the externality costs onto 
coal producers and arrive at a more socially optimal royalty rate. 

Congressional efforts to modernize hardrock mining law also directly link royalties to compensation for negative 
externalities. No royalties are currently paid for hardrock mining on federal lands. The Hardrock Mining and Reclamation 
Act of 2007 would have imposed a royalty of 4 percent of gross revenues on existing mining from unpatented mining 
claims and placed an 8 percent royalty on new mining operations.103 Seventy percent of the royalty money would have 
gone to a cleanup fund for past abandoned mining operations, and 30 percent to affected communities.104 The Hardrock 
Mining and Reclamation Act of 2009 would have provided that the Secretary of the Interior establish a royalty rate of 
between 8 and 15 percent of the value of mineral production from any new mines on federal mineral lands, with royalties 
and reclamation taxes used to reclaim abandoned hardrock mines.105 

Finally, the royalty rate for both surface and underground coal is lower than the royalty rate collected for other taxpayer-
owned natural resources, such as offshore oil and gas, which generate royalties of 18.75 percent.106 Interior raised the 
offshore oil and gas royalty rate in 2007 due to a number of factors, including increased oil and gas prices, technological 
improvements that made exploration and production more efficient, and the competitive market for leases.107 Former 
Interior Secretary Ken Salazar said increasing the offshore rate was necessary to ensure that “the American taxpayer is 
getting a fair return for the oil and gas that the American people own”; he also pointed to higher state onshore rates for 
oil and gas as a possible justification to raise the onshore federal rate for oil and gas.108 

In short, legislative history concerning coal and other mineral resource extraction demonstrates that leasing policies 
and royalty rates have consistently been used as policy levers to encourage development of particular minerals; to retain 
federal ownership of lands and resources; and to ensure adequate compensation to the public for the removal of mineral 
resources, in light of changing technology, environmental impacts, and market conditions. More broadly, Congress has 
sought to use royalty rates to advance the national interest, and has vested the Department of the Interior with discretion 
to manage the federal coal program in order to best serve the public interest.
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IV. Private Royalties

W hile less relevant to Interior, as a social decisionmaker acting on behalf of the U.S. public, private royalty 
rates and mineral resource leases are influenced by diverse factors, including expected economic rent, 
characteristics of the resource, competition for the lease, and externalities that may affect the leaseholder, 

such as noise and pollution. 

Negotiation of the Royalty Rate

The royalty rate for coal, oil, and gas production on private lands is variable, and depends on a number of different factors, 
including the expected rate of return for the extracted resource, the number of other producers offering leases in the area, 
and the number of other nearby mineral owners currently negotiating with a producer.109 

The exact value of a royalty rate can be negotiated between parties, and the result depends highly on the negotiation 
power and skills of each party. The negotiation power, in turn, depends on how many acres of resource the mineral 
owner owns, how close the land is to “proven production,” and how many other companies are competing for the 
specific lease.110 As expected, the owner of “a large tract next to a newly discovered field with numerous oil companies 
vying for the lease” would possess a significant amount of negotiation power111 and could negotiate a high royalty rate 
for the lease. In the shale development context, however, there are also concerns that the oil and gas industry unfairly 
dominates negotiations.112 In support of this view, economists Christopher Timmins and Ashley Vissing have found 
that demographic factors are also associated with negotiation power, with high-income mineral owners able to negotiate 
higher royalty rates.113 

The way the resource is appraised can also influence the royalty rate, depending on whether it uses “market price” or 
“proceeds” or whether it includes an option to take royalties “in kind.”114 The percentage of the royalty rate, being driven 
by market forces, is dependent on “what others in the area are willing to lease.”115 Oil and coal leases tend to use “market 
price,” gas leases use “proceeds,” and mineral owners may receive their share “in kind.”116 Sometimes, producers are able 
to deduct post-production expenses from the total royalty amount due to the mineral owner.117 

In negotiating private leases, the parties often take into account pollution, surface disruptions, and other impacts. For 
example, mineral owners, in addition to negotiating the royalty rate, can negotiate lease clauses such as environmental 
clauses that encourage the use of safeguards to prevent contamination of soil and water and noise clauses that require the 
use of mufflers with loud equipment.118 And in cases when mineral rights and surface rights are held separately (a split-
estate), the surface owner can negotiate compensation for protection from “unreasonable encroachment and damage” to 
the surface.119 One 1979 commentator urged that “[l]andowner-lessors should provide for escalating royalty payments 
according to the type of mining method used” to account for different waste production.120 

Private royalty rates have also evolved with advances in technology that have made extraction more efficient, such as 
hydraulic fracturing. About 30 years ago, a typical oil and gas royalty rate for a private landowner was 12.5 percent; today, 
largely due to the growth of shale development, this negotiable rate has increased to an average of approximately 16 to 
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25 percent.121 In the shale gas context, the new higher average royalty rate varies from state to state. By 2010, in West 
Virginia, the average royalty rate was between 16 to 18 percent;122 in Pennsylvania, it was between 17 and 18 percent;123 
in Wyoming, it ranged from 12.5 to 20 percent;124 and in Texas, it ranged from 18 to 28 percent, with an average of 25 
percent.125 

Statutory Minimums for Private Royalties

Some states have enacted laws that guarantee a minimum royalty rate to private landowners, usually set at 12.5 percent, 
and regulate how companies calculate royalty payments.126 West Virginia, for example, has a 12.5 percent minimum 
royalty rate guaranteed by statute.127 Pennsylvania has had such a minimum royalty guaranteed by the “Guarantee of 
Minimum Royalties Act of 1979 for oil-and-gas development,128 though there have been recent proposals to change the 
way that royalties are calculated to ensure that the landowner receives the 12.5 percent minimum.129 North Carolina also 
has a minimum royalty payment statute, which requires any lease or “any other conveyance of any kind separating rights to 
oil or gas from the freehold estate of surface property” to have a minimum royalty payment of 12.5 percent, which cannot 
be reduced by pre- or post-production costs.130 Finally, Wyoming, Nevada, and Michigan all regulate post-production 
cost deductions. Wyoming passed the Royalty Payment Act of 1982, which prevents the “costs of production” from 
being deducted from a landowner’s royalty.131 Nevada “excludes the costs of production from the landowner’s royalty,” 
which includes post-production costs.132 Michigan only “allows a gas driller to deduct only two types of post-production 
costs: processing costs that enhance the value of the gas and transportation costs incurred after the point of entry into an 
independent pipeline system.”133 
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V. Royalties in Other Contexts

R oyalty rates play a critical role in multiple industries beyond mineral resource extraction. Within the intellectual 
property context, royalty rates are often used to compensate patent owners for the use of their patent, commonly 
orchestrated through licenses. To determine damages for patent infringement, courts assess several factors, 

including the value of the property the infringer has appropriated as well as the value he or she has gained from its use, 
to determine a “reasonable royalty” that forms the basis of damages owed to the patent holder. Royalties are also used in 
other contexts, such as the music industry, in order to balance competing interests between copyright holders and users. 

Federal law and policy in these fields has sought to provide proper incentives to intellectual property holders and property 
users and reconcile competing interests. This is analogous to how royalty rates have evolved in the natural resources 
context, and is consistent with the recent calls to reform coal royalty rates in order to strike a more proper balance 
between coal development on the one hand, and conservation and mitigation of environmental damages on the other. 

Royalties in Patent Law and the Determination of “Reasonable Royalties” 
for Patent Infringement Damages 

In the intellectual property context, royalty payments can be viewed as a profit-sharing mechanism. Patent holders have 
relatively broad authority to license a patent “for any royalty, or upon any condition” so long as that royalty or condition 
is reasonable.134 In addition to being set reasonably, royalties must “be reasonably related to the licensee’s use of the 
patented invention.”135 The setting of licensing royalties has not been without controversy. On the one hand, in Brulotte v. 
Thys Co., the Supreme Court has held that “[a] patent empowers the owner to exact royalties as high as he can negotiate 
with the leverage of that monopoly.”136 But on the other hand, courts have concluded that some royalty rates are too high. 
For example, in the late 1960s, the Seventh Circuit held that a royalty rate of 24 percent was “exorbitant and oppressive” 
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in the context of the case—though the decision was later reversed and the rate ultimately upheld on a second appeal to 
the court.137 Today, licensing royalty rates vary by patent and by industry. Below is a summary table demonstrating the 
range of royalty rates found in licensing agreements in various industries in the intellectual property context.138 

Industry Average Median Max Min 

Chemicals 4.8% 4.5% 25.0% 1.0% 

Internet 13.5% 10.0% 80.0% 0.3%

Telecom 5.5% 4.9% 50.0% 0.4% 

Consumer Goods 6.0% 5.0% 40.0% 0.1% 

Media 12.7% 8.0% 70.0% 0.1% 

Food processing 3.9% 3.0% 30.0% 0.3%

Medical/health 5.8% 5.0% 50.0% 0.1%

Pharmaceuticals/biotech 7.7% 5.0% 90.0% 0.0%

Energy 5.3% 4.6% 75.0% 0.1%

Machines/tools 5.3% 4.5% 25.0% 0.5% 

Automotive 4.8% 4.0% 20.0% 0.5% 

Electrical 4.4% 4.1% 20.0% 0.5% 

Semiconductors 5.1% 4.0% 30.0% 0.0% 

Computers 5.3% 4.0% 25.0% 0.2% 

Software 11.6% 6.8% 77.0% 0.0%

In addition, average licensing royalty rates may be increasing over time. For example, researchers have assessed changes 
in royalty rates in the medical device, pharmaceutical and chemical industries and noted upward trends in the licensing 
royalties in these sectors from the late 1980s to mid-2000s: average royalty rates increased from 3.86 to 5.68 percent in 
the medical device industry and from 5.21 to 8.52 percent in the pharmaceutical industry.139 

Royalty rates are also used in the intellectual property context to determine damages owed when an infringer uses a patent 
without license.140 Damages may be determined, among other things, through expert testimony for “determination of 
damages or of what royalty would be reasonable under the circumstances.”141 This “reasonable royalty” doctrine emerged 
in the early 20th century. Preliminary versions of the Patent Act, which was first passed in 1770, defined damages for 
infringement with little guidance.142 In its 1915 decision in Dowagiac Manufacturing Co. v. Minnesota Moline Plow Co., 
the U.S. Supreme Court sanctioned “a reasonable royalty” as an appropriate measure of infringement damages.143 

The Patent Act of 1922 first codified this “reasonability” concept by referring to the infringer’s liability as based on “a 
reasonable sum as profits or general damages.”144 By 1946, the patent statute explicitly stated that “a reasonable royalty” 
was available to determine damages.145 The current language directs courts to award “damages adequate to compensate 
for the infringement, but in no event less than a reasonable royalty.”146 

Determining a “reasonable royalty” and overall damages, however, is not a simple task. The Federal Circuit, in addressing 
this issue, has ruled that “a reasonable royalty is the minimum permissible measure of damages for patent infringement,” 
or a floor, not ceiling for damages.147 Courts have also emphasized the purpose of reasonable royalty-based damages in 
the patent infringement context, noting that “[t]he purpose of compensatory damages is not to punish the infringer 
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but to make the patentee whole.”148 It used to be the case that, in calculating patent damages, courts used a “25 percent 
rule of thumb,” which set the royalty equal to 25 percent of the infringer’s profit from sales of the products embodying 
the licensed technology.149 But in Uniloc USA, Inc. v. Microsoft Corp., the Federal Circuit held that the 25 percent “rule 
of thumb” was “arbitrary,” “unreliable,” and a “fundamentally flawed tool for determining a baseline royalty rate in a 
hypothetical negotiation.”150 

What remains is a list of fifteen factors, first outlined in Georgia Pacific Corp. v. U.S. Plywood Corp., that courts consider 
to determine the reasonable royalty rate under the circumstances.151 As the Georgia-Pacific factors demonstrate, the 
calculation of reasonable royalties is a complex and holistic analysis dependent on many factors relevant to the nature and 
characteristics of the property and patent at issue. The Georgia Pacific factors include: (1) whether the license is restricted 
or non-restricted with respect to whom the manufactured product may be sold; (2) the duration of the patent and the 
term of the license; (3) the established profitability of the product made under the patent and its current popularity; (4) 
the utility and advantages of the patent property over the old modes or devises, if any, that had been used for working out 
similar results; and (5) the effect of selling the patented specialty in promoting sales of other products of the licensee, 
and the value of the invention to the licensor as a generator of sales of his non-patented items. Many of these factors have 
analogues in the natural resources context, as the duration and terms of coal lease; whether the coal can be sold to any 
purchaser; the value and demand for the coal; and the environmental characteristics of the coal or coal tract (i.e., sulfur 
or other air pollutant content; anticipated remediation) all may influence the value of a coal lease. 

The Georgia-Pacific reasonable royalty factors have been criticized as leading to uncertain, variable outcomes in patent 
litigation.152 Still, the reasonable royalty concept embodies several broad principles about royalty determination and 
reveals the flexibility of quantifying royalties in intellectual property law. The patent context demonstrates that royalty 
determinations in this field tend to be flexible and determined by specific aspects of the property being used, while 
accounting for the value of the property at issue.

Royalties in the Music Industry

Royalties are used extensively across the American music industry. The U.S. Constitution empowers Congress “‘[t]
o promote the Progress of Science and useful Arts,’ by providing artists and inventors with copyright and patent 
protection.”153 This authority has led Congress to pass several copyright statutes throughout history.154 The first major act, 
the Copyright Act of 1909 was established to achieve the “ultimate goal . . . [of] enhanc[ing] public welfare.”155 In an early 
music copyright litigation dispute, Herbert v. Shanley Co., the Supreme Court ruled that when a for-profit business plays 
a songwriter’s musical work, the performance constitutes a public performance of the copyright holder’s work for profit, 
and, accordingly, the business owner must compensate the copyright holder for the performance.156 Here too, we see an 
early articulation by the Court of the necessity of compensating the value-creator, or owner, for his or her property’s use.

In general, mechanical licenses to reproduce music are set at a “statutory rate” by the Copyright Arbitration Panel, under 
the Copyright Act.157 Each musical license contains two types of copyright—a “musical work” copyright and a “sound 
recording” copyright.158 “The owner of a musical work[, generally the songwriter,] possesses exclusive rights under the 
Copyright Act, including the right to authorize others to exploit [other] exclusive rights.”159 Musical copyright owners 
can also license the rights to publicly perform their work, and these rights are often licensed either through a flat fee 
or through a royalty-type percentage of profits made.160 The rights surrounding a sound recording copyright, usually 
possessed by a record label, include the exclusive right to “make and distribute copies or phonorecords” (e.g., CDs and 
DVDs) of the work.”161 Currently, for distribution of “permanent downloads or physical phonorecords of a musical 
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work,” the royalty rate is 9.1 cents per copy distributed.162 In the online music-streaming context, the rate is generally 
10.5 to 12 percent of the online service’s revenue from the streaming of that work.163 Royalty rates for mechanical music 
licensing have increased over time. The Copyright Act of 1909 first set compulsory mechanical licensing rates at only 2 
cents per reproduction.164 

Royalty rates have also been used, and suggested for use, in varying remedial contexts in the music industry. For example, 
in the rise of home audio recording in the late 20th century, Stuart Talley proposed that Congress “increase royalties 
on blank tapes” in order to discourage home recording while compensating the original artists, whom home recording 
affects.165 As in the patent context, reasonable royalties in the music context are determined through several factors. 
Under the Copyright Act of 1976, Copyright Royalty Judges (CRJs, officers appointed by the Librarian of Congress to 
collect royalties), must determine reasonable royalty rates that balance four goals: “(1) to ‘maximize the availability of 
creative works,’ (2) to provide a ‘fair’ return to both the copyright owner and the copyright user, (3) to ‘reflect the relative 
roles’ of the owner and user as to ‘creative contribution, technological contribution, capital investment,’ and the like; 
and (4) to minimize any disruptive impact on industry structure.”166 Thus, the royalty determination seeks to balance 
competing interests in order to ensure profitability for both copyright holder and user, while also valuing the creative 
work of the original artist and industry stability as a whole.

In the context of copyright law, the royalty rate has also been used to account for positive externalities. Specifically, the 
Copyright Act “codifies the equitable doctrine of fair use by providing a defense for infringing uses which are permissible 
because their overall value to society outweighs the copyright owner’s interest in enforcing its property boundaries.”167 
In evaluating the defense of fair use, courts balance four factors: “(1) the purpose and character of the use (for example, 
commercial v. non-profit); (2) the nature of the copyrighted work (factual v. fiction); (3) the amount and substantiality 
of the portion used in relation to the copyrighted work as a whole; and (4) the effect of the use upon the potential market 
for or value of the copyrighted work.”168 As on legal commentator wrote, “the strongest case for royalty-free fair use is the 
large number of positive externalities that are created through the use of creative/copyrightable subject matter.”169 Just as 
positive externalities can justify lower royalty rates, negative externalities can justify higher royalty rates.

In sum, royalty rates are used in the intellectual property context in a variety of industries. In general, royalty rate 
determinations incorporate multiple factors, seeking to compensate the property owner or patent holder for the value 
of his work, while also accounting for value gained by the infringer. Much as Interior is empowered to do in the federal 
natural resources context—and has recently done, with respect to offshore oil and gas production—royalty rates are 
determined by considering context-specific factors, such as the nature of the property at issue, positive or negative 
externalities, and more.
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Conclusion

R oyalties have several commonly accepted justifications, including sharing in economic rent; compensating the 
owner for removal of a nonrenewable resource; and compensating the owner for negative externalities. While 
the externality justification appears much more frequently in recent economic literature and legislative history, 

royalties have been used as a policy lever to influence behavior and meet national goals for centuries. Historical uses, ac-
cepted economic justifications, legislative history, and examples of royalty use by private actors and in other industries all 
support the determination that it would be reasonable for Interior to increase coal royalty rates to account for externality 
costs and to better align the federal coal program with national climate change priorities. 
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