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Abstract

ESSAYS IN APPLIED PROPERTY RIGHTS ECONOMICS

Jacob W. Russ, PhD

George Mason University, 2015

Dissertation Director: Peter T. Leeson

Economists today recognize that property rights play an important role in the coordination of eco-

nomic activity. Well-defined and enforced property rights lower the transactions costs of exchange,

shape competitive forces in the marketplace, and constrain participants by providing incentives to

resolve their conflicts of interest.

This dissertation furthers our understanding of how property rights function by empirically ex-

amining two environments where property rights are either incomplete or unenforced. Consisting

of three essays, this work demonstrates the continued strength of the property rights framework for

economic analysis and illustrates the potential for destructive institutions to emerge in settings that

lack property rights.

The great age of European witch trials (c.1550-1700) involved the prosecution of no fewer than

80,000 persons for witchcraft and claimed the lives of no less than half of them. This paper develops

and empirically investigates an economic theory of these trials. We argue that European witch trials

reflected non-price competition between the Catholic and Protestant churches for religious market

share in confessionally contested parts of early modern Christendom. To evaluate our theory we

construct the largest and most comprehensive database on witch trials to date, covering more than

43,000 accused witches in more than 10,000 trials across 353 European counties over a period of

five-and-a-half centuries. We combine our witch-trial records with novel data on confessional



battles—battles comprising religiously motivated wars between Catholics and Protestants—to mea-

sure religious-market contestation across Europe over time. Analyses of these data and additional

micro-level data on the evolving confessional identities of early modern European cities and witch-

trial administrators support our theory.

The next two chapters of this dissertation examine the persistent poverty of American Indians in

the contemporary United States in light of the peculiar property rights arrangements over reservation

land.

The second chapter analyzes the economic consequences of property institutions. Federal land

reform policy privatized American Indian reservation land in the 1880s. This reform intended to

foster economic development on American Indian reservations by creating a system of individ-

ual private property. However, these new ownership rights were incomplete and accompanied by

restrictions that have led to the fragmentation of land parcels into millions of shared ownership

claims, known as fractionation. Because land rights on Indian reservations do not include all of

the sticks in the traditional property rights bundle, Indians face higher costs for real estate transac-

tions. These additional costs preclude exchange and impede the productive use of reservation-land

resources. Using data on Indian land ownership and agricultural leases in 2010, we provide the first

quantitative evidence that incomplete property rights have worsened economic outcomes on Indian

reservations. Our results show that increased ownership fractionation has reduced the incomes of

American Indians on reservations and is associated with lower agricultural lease income, a measure

of land productivity.

The final chapter continues our examination of fractionation on American Indian reservations

and offers the first empirical evidence of fractionation’s exponential growth path. First, we pro-

vide a statistical profile of Indian land ownership characteristics at twelve reservations in 2010 and

compare it to data on these same reservations eighteen years earlier. In 1992 the General Account-

ing Office (GAO) published a quantitative survey of Indian land ownership of twelve reservations,

which was the first and still is the only survey of Indian land ownership. Our study finds that frac-

tionation has nearly doubled between 1992 and 2010. We also evaluate several Congressional and

BIA efforts to eliminate fractionation and show that no legislative remedy has proven to be the

solution for fractionation in Indian country. Additionally, we find that the growth of fractionation



increases the BIA’s complex recordkeeping workload with each passing year. In 1992, the GAO

estimated that BIA’s recordkeeping costs for these twelve reservations were between $62 and $77

million (inflated to 2010 dollars). With the addition of over a million new ownership records by

2010, due to fractionation, we estimate yearly recordkeeping costs have increased to $246 million.



Chapter 1: Witch Trials

For, where God built a church there the Devil would also build a chapel.

—Martin Luther (Bell 1566: 23)

1.1 Introduction1

Witch trials have a peculiar history in Christendom. Between 900 and 1400, Christian authorities

were unwilling to so much as admit that witches existed, let alone to try someone for the crime of

witchcraft. Their refusal was not due to a lack of demand. Belief in witches was common among

laypersons in medieval Europe, and in 1258 Pope Alexander IV had to issue a canon to prevent

inquisitors from prosecuting persons for witchcraft (Kors and Peters 2001: 117).

By 1550, Christian authorities had reversed their position entirely. Witches now existed in

droves, and to protect citizens against the perilous threat witchcraft posed to their safety and well-

being, witches had to be prosecuted and punished wherever they were found.2 In the wake of this

reversal, a literal witch hunt ensued across Christendom focused on the trial of persons accused of

witchcraft. The great age of European witch trials would not end for another 150 years. By the time

it did, no fewer than 80,000 persons had been tried as witches and half of them executed (see, for

instance, Scarre and Callow 2001; Ankarloo, Clark, and Monter 2002; Stark 2003; Behringer 2004;

Levack 2013).3

1This chapter was co-authored with Peter T. Leeson
2Of course the evolution of the Church’s stance on witches was not discontinuous. While traditional acts of witchcraft,

such as black sorcery and “night flights,” were rejected as mere hallucinations in the Canon Episcopi c.1100, such
hallucinations were nevertheless attributed to evil spirits (Lea and Howland 1939). Between c.1300 and c.1400, the
Church began to reconsider the reality of witchcraft, definitively declaring its reality in 1398 when Church scholars at the
University of Paris proclaimed witchcraft to be the result of contracts made with Satan (Lea 1888: 464; Stoyanov 2000:
237-238; Levack 2004). In 1484 Pope Innocent VIII issued Summis desiderantes affectibus, a papal bull authorizing
violence against witches. In 1487 Heinrich Kramer and Jacob Sprenger published Malleus Maleficarum (“Hammer of
Witches”), a manual describing how to investigate accusations of witchcraft and execute witches (see, Summers 1971).

3The precise number of Europeans tried and executed for witchcraft is unknown. The consensus among historians is
that 100,000-110,000 Europeans were tried for witchcraft between c.1400 and c.1750 and that about half of these persons

1



Europe’s witch trials were not distributed evenly across the great age. Sixty percent of persons

prosecuted for witchcraft in this era were tried between 1560 and 1630, a period known as the

“Great Hunt” (Behringer 1997). Nor were they distributed evenly geographically. More than half of

all Europe’s witch trials in the great age took place within a 300-mile radius of Strasbourg, France,

while countries such as Spain, Italy, Portugal, and Ireland largely avoided them (see, for instance,

Lea and Howland 1939; Scarre and Callow 2001; Behringer 2004; Decker 2004; Thurston 2007:

6).

This paper provides an economic explanation of the great age of European witch trials. Our

theory explains the ascent of these trials in the sixteenth century, their timing during this age, the

geographic pattern of witch trials throughout Christendom, why medieval Christian authorities tried

virtually no one for witchcraft despite popular belief in witches and demand for their persecution,

and why the great age of European witch trials began its dramatic decline in the mid-seventeenth

century.

Our argument is simple. Witch trials reflected non-price competition between the Catholic

and Protestant churches for religious market share in confessionally contested parts of early mod-

ern Christendom.4 When and where the Catholic Church confronted little competition from reli-

gious rivals—as was the case throughout medieval Europe before the Protestant Reformation, and

in Catholic strongholds where Protestantism never gained important ground after the Reformation,

such as Spain and Italy—the Church could and did effectively rely on secular rulers’ assistance and

support to violently suppress religious rivals through inquisitions to maintain its religious-market

monopoly. In contrast, when and where the Church did not enjoy religious loyalty and thus could

not rely on the assistance and support of secular rulers, many of whom themselves were Protestant,

were executed (see in-text citations above). The data our paper furnishes suggest that approximately 88 percent of all
Europeans tried for witchcraft between 1400 and 1750 were tried between 1550 and 1700. 80,000 total Europeans tried
for witchcraft during the great age (c.1550-1700) is thus a conservative estimate.

4Our discussion focuses on the most significant religious competition in early modern Christendom: that between
Catholics and Protestants. However, as noted below, the Protestant Reformation gave birth not to one but to several
different Protestant churches. In Britain, for example, much of the confessional competition that occurred was between
rival Protestant churches rather than between Catholics and Protestants (Heinz 2005). The economic theory of European
witch-trial activity we develop, grounded in non-price competition between rival religious suppliers for market share in
early modern Christendom, applies also to such competition between rival Protestant churches.

2



to persecute and annihilate religious rivals—as was the case in many parts of Europe after the Ref-

ormation, such as Germany and Switzerland—Catholic officials required an alternative strategy to

compete with religious rivals.

Here, Catholic and, following their lead soon after, Protestant authorities leveraged popular

belief in witchcraft to advertise their confessional brands’ commitment and power to protect citi-

zens from worldly manifestations of Satan’s evil through witch trials. Similar to the way in which

contemporary Republican and Democrat candidates competing in political markets focus campaign

activity in battleground states around elections to attract the loyalty of undecided voters, historical

Catholic and Protestant officials competing in religious markets focused witch-trial activity in re-

ligiously contested parts of Europe following the Reformation to attract the loyalty of undecided

Christians.

To investigate our theory empirically, we create and analyze two new datasets. To measure

witch-trial activity we construct the largest and most comprehensive database on witch trials to date,

covering more than 43,000 accused witches in more than 10,000 trials across 353 European counties

over a period of five-and-a-half centuries. To measure religious-market contestation, we construct a

database containing the years and locations of more than 420 confessional battles—battles compris-

ing religiously motivated wars between Catholics and Protestants—throughout Christendom over

the same period. We combine these data to study the relationship between the intensity of witch-

trial activity and religious-market contestation across and within the countries of Europe between

1300 and 1850.

Analyses of these data support our theory of European witch trials. Temporally, witch-trial ac-

tivity ascends when Europe’s religious markets first become contested after Protestant entry during

the Reformation and Europe’s first confessional battles erupt, declines when the confessional ge-

ography of Europe’s religious markets becomes permanently fixed by the Peace of Westphalia and

Europe’s confessional battles cease, and between these periods varies positively in intensity with

the intensity of European religious-market contestation as reflected most dramatically in surging

3



witch-trial activity and confessional warfare during the Catholic Counter-Reformation. Geograph-

ically, witch-trial activity varies positively in intensity with the intensity of religious-market con-

testation across and within countries in early modern Christendom as reflected most dramatically

in the proliferation of witch-trial activity and confessional battles in Germany, and the dearth of

both phenomena in Italy and Spain where inquisitions are found instead. Additional analyses that

exploit micro-level data on the evolving confessional identities of early modern European cities and

witch-trial administrators provide further evidence for our theory.

Far from limited to the practice of persecuting witches in early modern Europe, the phenomenon

we document—reliance on public trials to advertise superior power along some dimension as a

means of protecting one’s market position in the face of challengers to that position—is general and

widespread, appearing across diverse parts of the world in both historic and modern eras. Indeed, at

its root this phenomenon is closely related to that made famous by Foucault (1977), who argued that

officials’ public prosecution of criminals in classical-era absolutist regimes had a logic to it: such

trials advertised widely to citizens that officials who dominated their respective marketplaces were

willing and wielded the power to detect and violently suppress challengers, however minor, to their

absolutist authority.

Consider, for example, Stalin’s “show trials” in the late-1930s Soviet Union. In these trials the

Supreme Court of the USSR investigated the alleged crimes of Stalin’s chief political rivals, the

Old Bolsheviks and Trotskyists (Conquest 1968; see also, Boettke 1990). The outcome of these

trials’ investigations was certain to everyone before they began—the defendants’ conviction and

execution. Still, they played an important role not only in Stalin’s purges of his political enemies

but, more critically, in the message they advertised to members of the Soviet populace contemplating

whose political faction to get behind: namely, that Stalin had the willingness and power to ruthlessly

suppress potential political challengers, while his political challengers did not. Or consider Mao’s

show trials of wealthy landlords in 1950s China, which advertised to citizens contemplating whether

to support or resist the reforms of the Great Leap Forward Mao’s willingness and power to suppress

threats to his position of political dominance.

4



One also finds examples of the phenomenon underlying European witch trials in much ear-

lier history. Consider, for instance, the infamous “cadaver trial” of Pope Formosus, who was tried

posthumously for allegedly violating canon law by Pope Stephen VI in 897. The late ninth and

early tenth centuries were particularly fractious times for would-be pontiffs. The scramble for the

papacy during this period led to the rapid turnover of a significant number of popes who had ex-

ceptionally short tenures, several of whom were murdered in the rivalry to accede to the See of

Rome. Among those engaged in this scramble was Formosus. A year after Formosus’ death, Pope

Stephen VI ordered his deceased predecessor’s trial. Formosus’ corpse was adorned with papal

vestments, propped up in a throne in the Basilica of St. John Lutheran before an ecclesiastic au-

dience, and questioned with the pointed query: “Why did you usurp the universal Roman see in

a spirit of ambition?” (Liudprand 2007: 64). The deceased pontiff was then convicted, stripped

of its vestments, and dismembered in a powerful advertisement to designing ecclesiastics of Pope

Stephen VI’s willingness and power to punish would-be papal challengers in an environment of

intense papal competition.

Still closer to European Christian officials’ reliance on witch trials to advertise their confes-

sions’ superiority to religiously undecided Christian consumers amidst intense religious competi-

tion were “vermin trials”—the criminal prosecution of rodents and insects by Church authorities

in pre-Reformation France, Italy, and Switzerland. In these community initiated events, Catholic

ecclesiastics tried rats and grasshoppers for ravaging citizens’ fields, appointed the creatures attor-

neys, heard months-long arguments from prosecutors and defense counselors, and then convicted

and punished prosecuted vermin via excommunication and anathema. As Leeson (2013a) shows,

ecclesiastics used these peculiar trials to persuade citizens of their power to supernaturally sanc-

tion tithe evasion, which was under attack by pre-Reformation heretical challengers to the Church’s

religious-market dominance in parts of Europe where heretical groups flourished. Or consider the

Salem witch trials, prosecuted in late seventeenth-century Massachusetts amidst intense competi-

tion between Puritan ministers for congregants (Mixon 2015). Similar to early modern European

witch trials, these trials advertised rival ministers’ power to suppress perceived satanic threats to

Massachusetts colonists deciding over which ministers to follow.
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There are of course important differences between early modern European witch trials and many

of these other trials, used elsewhere and at other times. Perhaps most significantly, the former did

not in general serve competitive ends by executing witch-triers’ confessional rivals.5 In contrast,

Stalin’s show trials, for example, had the annihilation of rivals as one their primary purposes, and in

this sense were more similar to inquisitions. Indeed, as we suggested above and consider in detail

below, in most of Europe in the sixteenth and seventeenth centuries, Catholic officials resorted to

confessional advertisement via witch trials precisely because they were unable to annihilate Protes-

tant competitors through inquisitions. In places where confessional contestation was intense, such

as Germany, many secular authorities were themselves Protestant, or ruled citizens who were, and

thus could not be relied on by the Church for support or assistance in violently persecuting Protes-

tants. Here, Catholic officials had to find another instrument to compete with Protestantism, the

result of which was a confessional advertising campaign pursued through witch trials. Only where

the Reformation never seriously challenged the Church’s religious monopoly and thus confessional

contestation was weak—countries such as Spain, Italy, and Portugal—was competition through an-

nihilation possible, so only here did inquisitions flourish instead of witch trials.

Despite such differences, European witch trials and the other trials discussed above share a

core characteristic. All of them, whether they also performed a rival-annihilation function or not,

performed the broader competitive function of advertisement: publicly communicating otherwise

difficult-to-discern features of authorities to citizens contemplating their loyalties in environments

where authorities with dominant positions in their respective marketplaces—be those religious, po-

litical, or otherwise—confronted the specter of competition.

Our paper is closely connected to three strands of literature. The first uses rational choice

theory to understand the behaviors and practices of the historical Catholic Church. Ekelund, Hébert,

and Tollison (1989, 2002, 2004, 2006), Ekelund et al. (1996), and Ekelund and Tollison (2011)

pioneered this literature. Their work studies the historical Church as a firm and analyzes changes in

early modern Church authorities’ behaviors as profit-maximizing responses to religious competition

from Protestantism following the Reformation. Our paper uses a similar approach to analyze one
5Though in some cases witch trials did that too. Many witches immolated under the supervision of the Catholic

Habsburgs in the Spanish Netherlands, for instance, were Protestants.

6



such response to Protestant competition in particular: witch trials.

Our paper is also connected to the literature on the law and economics of superstition, which

uses rational choice theory to analyze the role that scientifically false beliefs play in a variety of

social institutions. For example, Posner (1980) considers how witch beliefs can support social in-

surance in primitive societies. Leeson (2012, 2013b, 2014a, 2014b) studies how beliefs in divine

intervention enabled judicial ordeals to find fact in medieval Europe; how beliefs in witches and ora-

cles resolved conflict in early twentieth-century Africa; how beliefs in ritual purity promote law and

order among Gypsies; and how beliefs in Biblical cursing protected ecclesiastical property rights in

medieval France. Most recently, Gershman (2015) analyzes beliefs in the “evil eye” as means of

avoiding destructive envy driven behavior in preindustrial societies. Our analysis contributes to this

literature by explaining how early modern Christian officials leveraged popular European beliefs in

witchcraft to more effectively compete for religious consumers.

Finally, our paper is connected to the literature that seeks to explain the great age of European

witch trials (see, for instance, Trevor-Roper 1967; Ben-Yehuda 1980; Soman 1989; Ankarloo and

Henningsen 1990; Barstow 1994; Behringer 1995; Barry, Hester, and Roberts 1996; Briggs 1996;

Behringer 1999; Stark 2003; Jensen 2007; Thurston 2007; Levack 2013). This literature presents

three leading hypotheses to account for such trials: the scapegoat hypothesis, the legal-centralization

hypothesis, and the legal-torture hypothesis. We consider each of these hypotheses in detail below.

Here it is sufficient to note that while the studies that advance them have contributed to our under-

standing of witch trials in important ways, each suffers from significant data limitations that our

study does not, and none is able to account for the encompassing picture of European witch-trial ac-

tivity over time and across geography that more comprehensive data present, which our theory does.

In addition to developing and furnishing evidence for an economic hypothesis to explain these trials,

our paper thus also contributes to this literature by supplying new, more comprehensive witch-trial

data of use to a large number of scholars in history and the social sciences who are interested and

engaged in research on the great age of European witch trials.
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1.2 Existing Explanations for European Witch Trials

The magnitude and scope of the early modern European “witch craze” has generated an immense

literature in witchcraft studies (as highlighted by, for example, Macfarlane 1970; Midelfort 1972;

Monter 1976; Larner 1981; Behringer 1987; Briggs 2007; see also the lengthy bibliographies con-

tained in, for instance, Behringer 2004; Golden 2006; Levack 2013). Despite substantial scholarly

interest in European witch trials, however, there is substantial disagreement among scholars about

these trials’ causes. As Oster (2004) points out, most European witch-trial studies consider the

motivations for trials at the individual level, such as the reasons particular persons were accused

of witchcraft or the factors surrounding particular trials. “This work has indicated that there was

a diverse set of issues that played into trials on an individual level. More broadly, however, there

are few causal explanations for why witchcraft trials happened at all and on such a large scale in so

many areas at the times that they did” (Oster 2004: 15-16).6

Among such explanations, three leading hypotheses stand out. The first, which is most closely

associated with Behringer (1995, 1999) and most rigorously explored by Oster (2004), proposes a

scapegoating theory of European witch trials.7 This hypothesis suggests that a deterioration in eco-

nomic conditions in early modern Europe prompted large-scale violence, which often manifested

in the form of persecuting alleged witches. Behringer (1995, 1999) posits that harsh economic

conditions associated with colder-than-expected temperatures could increase the demand for vio-

lence against such persons because witches were thought to control the weather.8 Using data that

cover 6,600 witch trials in 11 European regions between 1520 and 1770, Oster (2004) examines

this hypothesis and finds that adverse weather conditions are positively correlated with witch trials,

providing support for the scapegoat theory.

The scapegoat hypothesis, however, is limited in important ways. For example, it fails to ex-

plain why other periods of harsh economic conditions in historical Europe did not also result in the

widespread trial of witches. Crop failures, droughts, and disease were not unknown in Europe prior
6In contrast, an enormous number of factors have been suggested as potentially bearing on witch-trial activity in

various times and places in Europe. See, for instance, the examples given in Thurston (2007) and Stark (2003).
7Miguel (2005) advances the scapegoat hypothesis in the context of contemporary Tanzania.
8Barstow (1994: 153-154) argues that misogynist social views led to women being the preferred targets of such

witchcraft scapegoating. See also, Ehrenreich and English (1973).
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to the mid-sixteenth century when witch-trial activity took off. The Great Famine (1315-1317), for

instance, decimated populations in Germany, France, the British Isles, and Scandinavia, and was

hardly unique. Moreover, witch beliefs were common among lay Europeans in the tenth through

fourteenth centuries, and witches were believed capable of inflicting precisely such harms. Yet in

these centuries European witch trials were virtually non-existent.

Nor is the scapegoat hypothesis able to explain the substantial variation in European witch

trials’ geography within countries. In the same periods, neighboring territories experienced similar

weather conditions. However, as we show below, they often exhibited very different witch-trial

activity.

Another limitation pertains to Oster’s (2004) analysis of the scapegoat hypothesis: the data she

uses to test that hypothesis exclude all witch trials that occurred in Germany. However, Germany

tried more witches than any other country in Europe (see, for instance, Behringer 1997, 2004: 150;

Ankarloo, Clark, and Monter 2002: 16). Indeed, our witch-trial data suggest that nearly 40 percent

of all Europeans tried for witchcraft were prosecuted in German trials. Of particular importance

for the scapegoat hypothesis, Germany was responsible for an even greater share of the large-scale

violence that attended early modern witch trials.9 According to our data, more than 40 percent of

all European deaths stemming from witch trials stemmed from German trials.10

In contrast to the scapegoat hypothesis, our study explains the dearth of European witch-trial

activity before the sixteenth century, exploits and accounts for the substantial variation in witch-trial

activity within countries, and includes and illuminates the witch trials that occurred in the country

most affected by them: Germany.

A second hypothesis for great age of European witch trials, put forward by Soman (1989) and

Levack (1996) and most thoroughly examined by Johnson and Koyama (2014), offers a legal-

centralization explanation of those trials.11 According to this hypothesis, witch trials reflected
9In 1532 Charles V instituted the Lex Carolina (also known as Constitutio Criminalis Carolina), which prescribed

death as the punishment for convicted witches in the Holy Roman Empire (MacCulloch 2004: 548).
10Using our more comprehensive data that include Germany, we are able to re-estimate Oster’s (2004) empirical models

testing the scapegoat hypothesis at the country level (her original analysis blends city and country level observations).
Using these data, the coefficients on her weather variables are reduced by half and lose statistical significance.

11Pearl (1999) makes a complementary argument according to which extreme Catholic demonologists drove the witch-
persecution of Huguenots and moderate Catholics in judicial positions later overturned Huguenot-witches’ sentences.
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extra-legal executions by local authorities, which were reined in only after central governments

became strong enough to effectively enforce the rule of law.12 Using data that cover 2,274 witch

trials in France between 1550 and 1700, Johnson and Koyama (2014) find that state fiscal capacity

is negatively related to witch trials, providing support for the legal-centralization hypothesis.

The legal-centralization hypothesis also has significant shortcomings. First, it offers no expla-

nation for the emergence of witch trials. This is not a problem for the main purpose of Johnson and

Koyama’s study, which is not to resolve the witch-trial puzzle, but instead to show that improved

governmental fiscal capacity enables better enforcement of the rule of law. However, it is a serious

problem for the legal-centralization hypothesis as a potential explanation of the great age of Euro-

pean witch trials, whose emergence is a critical element of that phenomenon requiring explanation.

Second, Johnson and Koyama’s (2014) study focuses exclusively on France. This prevents their

analysis from evaluating the legal-centralization hypothesis elsewhere in Europe, where it does not

hold. For example, the temporal pattern of witch-trial decline that Johnson and Koyama document

in France is found also in Germany, Switzerland, and Belgium. Yet, unlike France, these countries

did not undergo a process of legal centralization during this period. The Holy Roman Empire

maintained its loose configuration well into the eighteenth century and did not centralize into a

recognizable German state until after 1800. The Old Swiss Confederacy was already established by

1400 and did not formally separate from the Holy Roman Empire until after the Peace of Westphalia

in 1648. In 1550 Belgium was still part of a collection of provinces in the Holy Roman Empire.

It acquired the title of the Spanish Netherlands in 1581 when the northern provinces broke off and

formed the Dutch Republic, leaving Belgium a territory of Hapsburg Spain until after 1700.

Unlike the legal-centralization hypothesis, our analysis explains witch trials’ emergence in the

early sixteenth century, their dramatic rise in the mid-sixteenth century, and why these trials declined

sharply in the mid-seventeenth century across all of Europe.
12Levack (1996) surveys scholarship that suggests the reverse relationship: that witch trials could be used in the

process of state building as a form of social control (see, for instance, Larner 1981 and Klaits 1985). Levack concludes
that centralizing legal systems had a moderating influence on witch trials, as local courts tended to be more aggressive
witch prosecutors than central courts.
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The final leading explanation for the great age of European witch trials is the legal-torture hy-

pothesis (see, for instance, Trevor-Roper 1967: 117-123; Midelfort 1972: 85).13 According to this

hypothesis, European witch trials existed in times and places where the judicial system used torture

as a fact-finding procedure. Because witchcraft was considered a crimen exceptum—an “excep-

tional crime”—and thus was “not amenable to the normal principles of proof, normal standards of

interrogation and court procedure would not meet the situation. It was necessary to use torture to

extract a confession” (Larner and Macfarlane 1984: 44).14 As a result, the presence or absence of

witch trials depended on the presence or absence of judicial torture.

There are several problems with the legal-torture hypothesis. Foremost among them is this

theory’s inability to explain the rise or decline of European witch trials. Langbein (1977) and

Peters (1985) date the introduction of judicial torture in Europe to the early part of the thirteenth

century when, on the continent, trial by inquisition replaced trial by ordeal, which the Fourth Lateran

Council abolished in 1215.15 Judicial torture was subsequently abolished across Europe between

1740 and 1790. Troubling for the legal-torture hypothesis, this suggests that judicial torture was an

ordinary part of continental legal systems for more than three centuries before witch trials began to

occur in large numbers. Equally troubling, witch trials had already declined to their pre-1550 levels

more than half a century before European legal systems began abolishing judicial torture.

The legal-torture theory is also unable to explain important variation in European witch trials’

geography. For example, while Germany, Switzerland, and Scotland displayed significant reliance

on judicial torture and had large numbers of witch trials, in the two countries most closely associated

with reliance on torturous inquisitorial proceedings—Spain and Italy—witch trials were rare. Nor

did more limited reliance on judicial torture in England prevent the early modern witch craze from

crossing the English Channel.16 Here, trial by jury rather than inquisition replaced trial by ordeal in

the thirteenth century, but large-scale witch trials flourished nonetheless.
13Trevor-Roper (1967) and Midelfort (1972) describe but do not endorse the legal-torture hypothesis, which is instead

attributed by the former to Lea and Howland (1939). Kieckhefer (1976) offers a related argument according to which the
rise of inquisitorial courts allowed for more witch accusations due to the impersonal nature of the court system.

14On the use of torture for facilitating confessions in the case of “special” crimes, see Peters (1985: 56-57).
15On the economics of trial by ordeal and its abolition in 1215, see Leeson (2012).
16Judicial torture was used in England (Langbein 1977). However, it was used less often than on the continent and,

more commonly, the English used sleep deprivation (tormentum insomniae) to extract confessions (Notestein 1968).
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In contrast to the legal-torture hypothesis, our study explains the rise of European witch trials,

the decline of those trials, and their geography throughout early modern Europe, including witch

trials’ rarity in Spain and Italy and prevalence in England.

Before turning to the economic theory of European witch trials we develop, it is useful to

discuss precursors to that theory, which can be found in the historical literature. We are not the

only scholars to have noticed that the most intense period of European witch-trial activity seems

to coincide with rising confessional tensions between 1550 and 1650 during the Reformation and

Counter-Reformation. Trevor-Roper (1967: 138-168) was perhaps the first to highlight the poten-

tial importance of this relationship, but the possibility that confessional strife might have played a

role in early modern European witch-trial activity is mentioned in some form in nearly every major

witchcraft study (see, for example, Midelfort 1972; Monter 1976; Larner and Macfarlane 1984;

Behringer 1987; Monter 2002; Levack 2013).

Perhaps surprisingly, however, with the exception of Trevor-Roper (1967), these mentions are

followed quickly by dismissals of the idea. Historians are nearly unanimous in rejecting potential

explanations of the great age of European witch trials that would ascribe leading roles to the Ref-

ormation and Counter-Reformation (Scarre and Callow 2001: 43). According to Scarre and Callow

(2001: 44-45), for instance, confessional-strife as a motivator for witch trials

ignores the fact that many persecutions were stimulated not by religious or secular

authorities, but by popular demands for action against maleficent magic. The peasant

who accused an old woman of harassing him by witchcraft was not engaged in the

business of confessional strife, and can have cared little to what religious denomination

his alleged witch belonged.

Schormann (1977: 7, 1981: 110-116) and Monter (2002) also reject the idea that religious

conflict may have led to witch trials, but on the grounds that witch trials and religious conflicts

sometimes occurred in different years. Schormann points out that peak European witch-trial activity

(c.1610-1619) occurred during a period of “religious peace” in the Holy Roman Empire between

the Schmalkaldic and Thirty Years’ Wars. Similarly, Monter rejects a direct connection between the
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“age of religious conflict” and witch-trial activity because that activity sometimes decreased rather

than increased during religious wars.17

There are several reasons to believe that historians may have been too hasty in their dismissal of

confessional conflict as a central driver of European witch trials, however. First, while it is probably

true that peasants did not level accusations of witchcraft with the purpose of furthering confessional

interests, this is not required for witch trials, prompted by confessional competition, to serve such

interests. Religious and secular officials, who were keenly interested in serving confession-specific

goals, could and did exercise discretion over which citizen complaints of witchcraft they responded

to and how. Further, some of these officials were able to level and direct accusations against alleged

witches themselves. Our theory of the great age of European witch trials, grounded in non-price

competition between Catholic and Protestant authorities, implies that such authorities were more

likely to respond to citizens’ witchcraft complaints with witch trials, and more likely to direct such

accusations themselves, in times and places where the Christian religious market was more strongly

contested.

Second, historians’ treatments of the potential importance of confessional conflict to European

witch-trial activity often take too narrow a view of what constitutes religious “conflict.” These treat-

ments tend to render conflict in terms of confessional violence and construe witch trials and war as

complementary means of prosecuting such violence. In contrast, we take a broader, economic view

of religious conflict that sees such conflict not only in confessional violence but, equally impor-

tant, in confessional product competition in the religious marketplace. We conceive of confessional

wars and other forms of non-price competition between religious rivals, such as witch trials, not as

complements, but rather as substitute means of attempting to increase religious market share.

This view of religious conflict sees the period between the late sixteenth and early seventeenth

centuries, when witch-trial activity in the Holy Roman Empire was intense but no religious wars

were actively fought there, not as a period of religious peace, but rather, as Pearse (2006: 152)

describes it, as a period of religious “cold war.” For example, in 1608 and 1609 both Catholics and
17See also, Midelfort (1972: 68), who notes that the period of the Peasants’ War and large portions of the Thirty Years’

War were free of witch trials, and Monter (1976: 80-81), who notes the dearth of witch trials in Geneva c.1635 while
fighting was occurring.
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Protestants formed military coalitions (the Roman Catholic German States and Protestant Union, re-

spectively) in reaction to confessional tension within the Empire and in anticipation of confessional

violence. Likewise, our broader view of religious conflict provides a different interpretation for the

observation that witch-trial activity sometimes died down temporarily when wars were actively rag-

ing. Rather than reflecting the absence of an important relationship between religious conflict and

witch-trial activity, this observation reflects the temporary diversion of resources from one form of

non-price competition between religious rivals (witch trials) to another (confessional violence).

Finally, historians’ rejection of confessional conflict as a potential driver of European witch-trial

activity is not grounded in an analysis of data encompassing the entire period of the great age of

European witch trials and a large number of the countries involved. Like the other studies described

above, historians’ discussions tend to focus on particular parts of Europe during the great age of

witch trials or on particular periods of that age, and those that do consider the broader picture of

European witch-trial activity do so without incorporating analyses of the comprehensive witch-trial

data available. As a result, exceptions to what may in fact be a general pattern connecting witch-

trial activity and confessional conflict appear as compelling reasons to dismiss the possibility of such

conflict’s role in motivating witch trials. In contrast, our empirical investigation, which is based on

an analysis of more comprehensive data, finds substantial support for the central role of confessional

conflict in explaining the temporal and geographic patterns of Europe’s witch-trial activity.

1.3 A Brief History of Religious Competition in Christendom

For most of the Middle Ages, the Catholic Church enjoyed a virtual monopoly on the supply of

Christian religion in Europe (Lynch 1992: 222). This was not without interruption, however. In the

late twelfth and early thirteenth centuries, the Cathar and Waldensian movements, which rejected

various Church teachings, including the Church’s claim to religious authority, threatened to en-

croach on Catholicism’s religious-market stronghold. To address this threat, the Church employed

two principle competitive strategies: product repackaging and coercive exclusion (Ekelund et al.

1996: 29; Ekelund, Hébert, and Tollison 2002: 650).

The former strategy sought to modify aspects of the Church’s religious output in a manner that
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would appeal to religious consumers who had or were contemplating changing religious suppliers.

For example, much of the Waldensians’ attraction to some religious consumers was its adherence to

apostolic poverty. Medieval Catholic authorities thus established two new Church franchises whose

clerical members took vows of poverty: the Dominican and Franciscan Orders (Lea 1887; Lynch

1992).18

The Church’s second medieval strategy for coping with religious competition, coercive exclu-

sion, was aimed at eliminating entrants into the religious marketplace by annihilating them through

inquisitions and crusades. For instance, in the late twelfth and early thirteenth centuries, the Church

responded to the growing Cathar and Waldensian movements by declaring them heretical and then

launching the Albigensian Crusade and Medieval Inquisition to extinguish their presence (Olden-

bourg 1962: 5; Stoyanov 2000: 208).

In the Middle Ages, during which the Church was near the height of its political power and

influence in Europe, the dual strategies of product repackaging and coercive exclusion proved highly

effective as means of coping with religious competition. As a result, between the fourteenth and

sixteenth centuries, the Church’s share of the religious market in Christendom was nearly total.

Like most situations of monopoly, however, the Church’s was not to last. Between 1517 and 1521,

the influential work of a German priest that criticized the Church for corruption and religions abuses

spread from Germany throughout Europe. That priest was Martin Luther, whose Ninety-Five Theses

catalyzed the Protestant Reformation.19

The Church’s initial response to Protestant entry into the Christian marketplace in the sixteenth

century was similar to its response to the competitive threats posed by heretical movements in the

twelfth and thirteenth centuries: a combination of attempted absorption of its religious rival’s cus-

tomer base via product repackaging, and coercive exclusion. However, these competitive strategies,
18Indeed, it was these new franchises that would carry out the Medieval Inquisition, discussed below (see, Lea 1887).
19See, Luther (1957). Although initiated by Luther, whose particular branch of Protestantism, Lutheranism, was

the most influential in the Reformation, the Protestant Reformation was not monolithic. It included numerous Protestant
branches, such as Calvinism, named for the French pastor and theologian who ultimately fled to Switzerland, John Calvin;
Zwinglianism, named for the Swiss preacher whose Protestant ideas had most influence in his home country, Huldrych
Zwingli; the Anabaptist movement, which was formed by some of the more radical followers of Zwingli; and a Henrician
branch of Protestantism, initiated with Henry VIII’s break from the Catholic Church and establishment of the Anglican
Church in England. While each of these branches differed on particular doctrinal points of Protestant Christianity, all of
them rejected Catholicism, rejected the Church’s claim that membership in it was the only way to salvation, and in fact
suggested that such membership seriously jeopardized, if not precluded, one’s salvation.
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which had proved so effective for the Church in addressing religious competition in the medieval

period, proved far less effective in addressing religious competition in the early modern one.

Among the Church’s most notable attempts at the former strategy in the sixteenth century was

the Council of Trent (Ekelund, Hébert, and Tollison 2004). One of this Council’s central purposes

was to reform internal Church administration to address the corruption and clerical abuses high-

lighted by Reformation leaders, which had provided important impetus for the Protestant Refor-

mation and attraction to Christian consumers who had switched, or were contemplating switching,

religious suppliers. Unfortunately for the Church, this effort at product repackaging largely failed

to have the desired effect. Protestants rejected the Tridentine reforms, many of them refusing to

even attend the Council’s second assembly in 1551-1552, by which time most ecclesiastics in the

Holy Roman Empire had already converted to Protestantism. Indeed, Germany’s Catholic repre-

sentation at Trent’s second assembly consisted of only three archbishops and twelve bishops (Hsia

2005: 24-25). Much to its chagrin, in attempting Tridentine product repackaging, “[t]he papacy”

proved “powerless to prevent measures formulated for all Christians by a universal council of the

Church” from “becoming little more than a set of sectarian regulations in Germany” (Whaley 2012:

390).

The Church’s attempt to address religious competition through coercive exclusion in the six-

teenth century is exemplified by the Diet of Worms. In 1520, Pope Leo X issued a bull that declared

Luther’s views heretical and threatened Luther’s excommunication if he did not renounce them. The

following year, an assembly presided over by Charles V, Holy Roman Emperor and secular vicariate

of the Church in Europe, questioned Luther regarding his controversial religious views and again

demanded that he recant them. When Luther refused and fled, Charles V, following the direction

of ecclesiastical officials, condemned Luther as a heretic, banned the publication, possession and

dissemination of his or similar writings under pain of “confiscation and loss of body and belong-

ings and all goods,” and offered a bounty to anyone who would bring the fugitive religious rival to

justice.

Similar to its product-repackaging efforts, however, the Church’s attempts to deal violently

with Protestant competitors in the sixteenth century also proved significantly less effective than
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its attempts to do so with religious competitors in the Middle Ages. In long-standing Catholic

strongholds, such as Spain, Italy, and Portugal, where the Church’s influence and authority was

greatest, coercive exclusion was largely successful, as reflected in the Spanish, Portuguese, and

Roman Inquisitions.20 But most secular governments in sixteenth-century Europe were far less

willing to assist the Church, and far more willing to challenge its authority, than they had been

in preceding centuries. Following Worms, for instance, it proved virtually impossible to enforce

the ban on Lutheranism in the Holy Roman Empire. “Many . . . territories simply ignored the

edict” against Lutheranism “or failed to publish it at all” (Whaley 2012: 174). “Luther’s books

were burned in Louvain, Liège, Cologne, and Mainz, but most rulers did nothing to comply with

the judgement of Rome” (Whaley 2012: 171).21

In part, the Church’s failure to better secure secular rulers’ assistance in coercively excluding

its new religious competitor reflected new demands on those rulers’ attentions in the first half of the

sixteenth century. Charles V, for example, was preoccupied with the extra-Christian threat posed

by the Ottomans, and France was preoccupied with its conflict with the Holy Roman Empire.22

Equally important, however, this failure reflected the fact that, rather than seeing the Protestant

advance as reason to buttress the Church’s position, several sixteenth-century European elites saw

the Reformation as their opportunity to wrest power from the Church. Henry VIII, for instance,

used the Reformation as an opportunity to break England’s ties to Rome and established the Church

of England in 1534.

Yet another problem the Catholic Church confronted in securing secular rulers’ assistance in

coercively excluding Protestant competitors in the early sixteenth century was Lutheranism’s pop-

ularity, which had already become significant in parts of Europe only a few years following the
20These inquisitions were not exclusively concerned with coercively excluding Protestants. They also sought to an-

nihilate lapsed “Moriscos,” or forced converts to Catholicism from Islam, and lapsed “conversos,” or forced converts to
Catholicism from Judaisim.

21Indeed, Charles V was forced to temporarily suspend his 1521 ban on Luther’s writings in 1526 at the First Diet of
Speyer, as the latter’s spread proved too difficult to contain. In 1529, at the Second Diet of Speyer, Charles V reaffirmed
his ban on Lutheranism together with Zwinglianism and Anabaptism.

22The Ottoman threat to Christendom also helped to temporarily unite Catholics and Protestants in the Holy Roman
Empire on at least one dimension: defeating that threat. Iyigun (2008), for example, finds that the incidence of mili-
tary engagements between the Protestant Reformers and Counter-Reformation forces between 1520 and 1650 depended
negatively on Ottoman military activities in Europe.
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publication of Luther’s Ninety-Five Theses.23 “The most common reason given by princes and

magistrates for not executing the ban” on Lutheranism under the Edict of Worms, for instance, “was

that to do so would simply lead to an uprising of the common man” (Whaley 2012: 175). After

the Peasants’ War in 1524, the fear that coercively suppressing Lutheranism might lead to popular

rebellion grew stronger still.

In 1555 the Church’s ability to coercively exclude Protestant competitors suffered an even more

serious blow: the Holy Roman Emperor lost the power to punish Lutherans as heretics in the Peace

of Augsburg. The Peace of Augsburg was a treaty entered into by Charles V and an alliance of

Lutheran princes called the Schmalkaldic League that sought to bring peace to the Holy Roman Em-

pire, whose territories had become embroiled in confessional wars in the wake of the Reformation.24

The Augsburg treaty granted princes in each of the Empire’s territories authority over the confes-

sional denomination of their lands. Princes were to choose either Catholicism or Lutheranism, the

latter of whose practitioners, being officially recognized by the Emperor, could not be prosecuted

as heretics. Persons whose religion differed from that selected by their prince were given the choice

of migrating to another territory or agreeing to practice the prince’s religion.

While the Peace of Augsburg effectively protected Lutherans from charges of heresy in the

Empire, applying the principle upon which that treaty was based—cuius regio, eius religio, or,

“whose realm, his religion”—proved impossibly fraught with ambiguities and complications. To-

gether with the Peace of Augsburg’s official recognition of Protestantism as a permissible Chris-

tian religion, these ambiguities and complications provided the foundation for increasingly intense

religious-market contestation after 1555.

“Within a very short time the details of the [Augsburg] settlement of 1555 were being ques-

tioned” (Whaley 2012: 385). One such detail was the so-called “ecclesiastical reservation,” an

addendum to the treaty that, according to Catholics, exempted Church lands from changing confes-

sions even if those lands’ ecclesiastical officeholders converted to Protestantism, but whose validity

Protestants disputed. Another ambiguity related to the imperial cities. Catholics maintained that

the right of confessional conversion applied only in the cities proper—i.e., to inhabitants within the
23On the determinants of Protestantism’s spread throughout sixteenth-century Germany, see Cantoni (2011).
24The Peace of Augsburg was anticipated by the Peace of Passau in 1552.
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town walls—and not to the surrounding land cities controlled. Protestants maintained the opposite:

when cities converted to Protestantism, so too must all the lands they controlled.

The issue of imperial knights posed a similar problem. Catholics insisted that while the Augs-

burg treaty permitted knights themselves to change confessions, it did not permit knights to require

Protestant conversion of their subjects. Protestants, naturally, interpreted the treaty oppositely. Yet

another difficulty was the status of a promise that Charles V’s brother, Ferdinand, who negotiated

the treaty on behalf of the Empire, made in secret to the Lutheran negotiators according to which,

in various lands where rulers selected Catholicism as their territories’ confessional denomination,

Lutherans would be permitted to practice their faith privately. Catholics denied they were bound by

Ferdinand’s promise and maintained they were under no obligation to permit Protestants to practice

at all, while Protestants maintained that they were. There was also the problem of non-Lutheran

Protestants. The Augsburg treaty acknowledged and permitted only Catholicism and Lutheranism.

However, Calvinism was also popular in parts of the Empire, and in time this, too, would lead

to conflicting claims about the legitimacy of confessional conversions, such as when the Palatine

territory converted to Calvinism in 1563.

As a result of these features of the Augsburg treaty, the Catholic-Protestant “religious divide, an-

chored and stabilized in imperial law after 1555, continued to generate extreme tensions” (Whaley

2012: 340). Indeed, far from quelling confessional contestation, under the Peace of Augsburg, that

contestation intensified significantly. Although Catholic-Protestant conflict manifested primarily in

non-violent forms until the outbreak of the Thirty Years’ War in 1618, the Empire was plagued by

“the bitter confessional rivalry that characterized Europe as a whole during the second half of the

[sixteenth] century” (Whaley 2012: 339).25 By simultaneously converting each of the Empire’s

religious markets into a situation of “winner-takes-all” via the new right of cuius regio, eius religio

and presenting real or imagined “loopholes” in this right through which confessional “takeovers”

might be facilitated, the Augsburg treaty fanned the flames of non-violent competition between
25As Iyigun (2008) points out, an important contributor to the dearth of Catholic-Protestant warfare leading up to

the Thirty Years’ War was the threat the Ottomans posed to Christendom, which, to address properly, required inter-
confessional cooperation, such as providing for the military. The Ottoman threat was seriously diminished in the second
half of the sixteenth century, reducing the need for such cooperation and, in doing so, contributing to the resumption of
confessional warfare in 1618.
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confessions. As a result, Protestant “reformations, further reformations, and Catholic . . . Counter-

Reformations, are spread across the whole period between the Peace of Augsburg and the Thirty

Years War” (Whaley 2012: 507). Indeed, in the Upper Palatinate alone, the territory’s official reli-

gion changed five times after 1555. As we discuss below, inflamed confessional competition would

not subside until 1648 when the Peace of Westphalia closed Augsburg’s loopholes and permanently

fixed the confessional geography of Christendom, dramatically reducing the intensity of religious-

market contestation in Europe.

Perhaps more significantly still, by officially recognizing Lutheranism as a legitimate and per-

missible Christian religion, the Peace of Augsburg permanently established Protestantism as a re-

ligious competitor to Catholicism in Christendom. After 1555 the Church would have no choice

but to compete in Europe’s religious marketplace with its Protestant rivals, and outside of Catholic

strongholds, it would have to do so by new means that went beyond its old strategies of product

repackaging and violent exclusion. Those means were witch trials.

1.4 An Economic Theory of European Witch Trials

Ekelund, Hébert, and Tollison (2002) describe the Reformation as the Christian-marketplace en-

trance of a new religious supplier, Protestantism, attracted by the super-normal profits earned by

an incumbent monopolist, the Catholic Church. Before the Reformation, the Church used its mar-

ket power to price discriminate and extract rents from religious consumers in the form of tithes,

taxes, and indulgences. Protestantism attracted religious market share by undercutting its Catholic

rival—offering religious consumers a better deal, which included, for instance, a simple 10 percent

“Biblical” tithe.

More crucially, however, Protestantism attracted religious market share by explicitly calling

into question the quality of the central religious good the Church supplied: salvation. Catholic

authorities maintained that the only path to salvation, and thus the only way to avoid the evils of

Satan in the afterlife, was through the Holy Mother Church. Protestant authorities rejected this

claim. They maintained that “the Roman Church ha[d] willfully deceived the people” in presenting

Catholicism as the exclusive path to salvation, and further, leveled “the accusation that the popes
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as rulers of a pagan ‘Babylon,’ Antichrists no less, had held the Church in thrall to false doctrine”

(Whaley 2012: 170). Membership in the Church was thus not only based on a fraud, but subscribing

to and following the Church’s false doctrine jeopardized one’s ability to secure salvation, or perhaps

even prevented one from securing it. Embracing Christianity as conceived of and practiced by

Protestantism was in fact the surest way to salvation and thus to avoid Satan’s evil in the next world.

“The absolute, exclusionary logics of each confession” resulted in directly opposing claims

by Catholic and Protestant religious suppliers about the quality of their central religious products:

salvation (Corpis 2014: ch. Intro). This created an important problem for religious consumers.

Salvation is a metacredence good (Ekelund, Hébert and Tollison 2006, 2011). A credence good is

one whose chief quality, while known to its producer, is not discoverable to consumers even after

purchase, or is discoverable only at considerable cost (Darby and Kani 1973). A metacredence

good, in contrast, is one whose chief quality is not discoverable by anyone—producer, purchaser, or

a third party—even after purchase and at any cost. The central religious good supplied by Christian

producers—protection from Satan’s evil in the afterlife—is thus a pure metacredence good.

Because salvation is a metacredence good, religious consumers’ decisions to purchase a reli-

gious producer’s output are based solely on their beliefs about its quality—their faith that it is of the

quality its producer claims for it. Such a producer’s ability to attract and retain consumers, and thus

his religious market share, is therefore unusually sensitive to claims about his product quality. When

a religious producer enjoys a monopoly, this is of little concern. Here, no competitor exists to cast

doubt on the quality of his output. However, when such a producer does not enjoy a monopoly, the

metacredence nature of his output is of great concern. Here, the opposing and inscrutable claims of

competing suppliers threaten to reduce his market share significantly, as consumers, who now face

the impossible task of choosing between competing metacredence-good suppliers, may lose faith in

his product quality and shift to his competitor or drop out of the market entirely.26

26The information problem that religious consumers confronted in the wake of the Protestant Reformation owing to the
metacredence nature of salvation was part of a broader new problem they faced given the “Christianization” of Europe’s
lay population in the early modern period. Prior to the Reformation, when there was for all intents and purposes no
religious choice for Christian religious consumers to make, questions of religious belief and practice were the concern
of religious professionals—ecclesiastics and other Church officials. The Reformation changed this by making such
questions the concern of citizens, who now needed to choose for themselves the best path to salvation from among
competing alternatives. On the Christianization of early modern Europe following the Reformation, see, for instance,
Delumeau (1967), Thomas (1971), and Larner and Macfarlane (1984).
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One way of addressing this problem posed by a religious competitor is to violently annihilate

him and, in doing so, silence his contradictory claims about the quality of one’s religious output.

However, reliance on this strategy will typically require the assistance and support of secular rulers

to persecute and execute one’s religious rival and followers. Where religious competition is weak,

and thus a religious producer’s loyalty among such rulers is strong, competition through annihilation

is possible. But where religious competition is strong, and thus many rulers upon whose support a

religious producer must rely to pursue this strategy are themselves followers of his competitor, or

rule citizens who are, competition through annihilation is problematic.

Here an alternative means of competing with a rival producer for religious market share is

needed that does not require the support and assistance of secular rulers who are loyal to one’s

competitor. Given the metacredence nature of religious producers’ central output, such competition

is likely to take place along secondary quality dimensions of their output that, unlike its primary

quality dimension, are observable to consumers. This explains why, as Ekelund, Hébert and Tolli-

son (2006: 29) point out, “churches, as suppliers, are necessarily and incessantly engaged in estab-

lishing observable quality dimensions for their product.” Our theory builds on this idea to explain

how competing Catholic and Protestant religious suppliers used witch trials to establish observable

quality dimensions for their religious products in confessionally contested parts of early modern

Christendom.

Although the metacredence nature of salvation prevents religious consumers from directly eval-

uating the quality of competing religious suppliers’ output on the primary dimension of importance—

protection from Satan’s evil in the next world—the prosecution of witch trials permits consumers

to evaluate the quality of such suppliers’ output on a secondary, closely related dimension: protec-

tion from Satan’s evil in this world. Conditional on religious consumers’ belief that certain persons

may be witches and thus threaten to inflict worldly evil upon them if left undiscovered, religious

suppliers can demonstrate their commitment and power to protect consumers from worldly mani-

festation of Satan’s evil through their commitment and power to prosecute and punish such persons

for witchcraft.

As noted above, popular belief in witches among lay Europeans existed at least as far back as
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the tenth century and was stronger still in the early modern period when both “[t]he educated and

the ordinary people shared a common belief in witches” (Whaley 2012: 555). Popular demand

for witch trials among Europeans was also preexisting. Recall that in the thirteenth century, Pope

Alexander IV had to direct inquisitors not to prosecute persons for witchcraft in order to prevent

them from doing so, and in the sixteenth and seventeenth centuries demand for the persecution of

suspected witches was even greater.

Rival Catholic and Protestant authorities vying for market share exploited this fact to use witch

trials to compete for religious consumers. Preexisting belief in witchcraft and demand for persecut-

ing witches meant that religious suppliers did not need to “create” such beliefs or demand among

European religious consumers. They needed simply to leverage the existing “beliefs of ordinary

people who were at once the victims and the principal instigators of most persecutions” (Briggs

1996: 7), which they did by responding to religious consumers’ accusations of witchcraft with

witch trials.

A religious producer who vigorously prosecutes persons that religious consumers suspect of

witchcraft improves the standing of his confessional brand in those consumers’ eyes in two ways.

First, and most centrally, he evidences his willingness and ability to protect citizens from Satan’s

evil in this world. Note that in doing so, however, he provides this service not only to consumers

of his confessional brand, but also to consumers of his competitor’s confessional brand, who also

benefit from his witch-policing efforts. For this reason we characterize religious suppliers’ witch-

trial activities as advertisement rather than as part of a bundled salvation good consisting of both

protection against supernatural evil in this world and the next. Similar to contemporary soft-drink

suppliers’ promotional giveaways that serve to advertise the giving supplier’s brand, the benefits

of which accrue to both loyal customers of that brand and the customers of its soft-drink rivals,

early modern European religious suppliers’ witch-trial activities served to advertise the witch-trying

religious supplier’s confession, the benefits of which accrued to both members of that confession

and the members of its confessional rival.

Christian authorities’ ability to use witch trials to advertise their confessions’ willingness and

power to protect citizens from Satan’s evil in this world was facilitated by the process those trials
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typically followed. Accusations of witchcraft took time to investigate, during which period news

of the investigation and the possibility of an impending trial circulated throughout the community.

If a trial was conducted and, as was often the case, the accused was convicted and sentenced to

death, the witch’s execution took place in public, amplifying the audience for the witch-persecuting

religious producer’s advertisement by rendering the witch’s death a public spectacle.27

The second way a religious producer who vigorously prosecutes persons that religious con-

sumers suspect of witchcraft improves the standing of his confessional brand in those consumers’

eyes is by engaging in activity that may be construed by such consumers as evidence that his con-

fession in fact provides higher-quality output on the primary dimension of importance to them:

protection from evil in the afterlife. The metacredence nature of salvation precludes reliable sig-

nals of the salvation quality that religious producers supply. However, to the extent that consumers

believe producers’ ability to protect them from evil in the afterlife is positively correlated with pro-

ducers’ ability to protect them from evil in this life, perhaps because both activities are thought to

require similar skills, by learning that a producer is able to do the latter, consumers are likely to

increase the probability they assign to that producer’s ability to do the former and thus are more

likely to patronize him over his rival.28

Of course, prosecuting witch trials is not free to religious producers. On the contrary, European

witch trials were often expensive (Thurston 2007). It follows that such a producer will conduct

a witch trial only when his benefit of doing so exceeds his cost. When and where the religious

marketplace is weakly contested, either because a rival religious supplier has not yet penetrated the

market, or because one producer enjoys overwhelming consumer loyalty in a particular area, the

benefit of conducting witch trials will be low relative to their cost. A profit-maximizing religious

supplier will conduct such trials in low numbers or not at all, instead relying on violent suppression

via inquisition (or no competitive strategy). When and where the religious marketplace is more

strongly contested, either because of the entry and establishment of a rival religious supplier, or
27On the “broadcast efficiency” of public executions and immolation in particular, see Leeson (2014c).
28Although primary, these are not the only ways in which prosecuting witch trials could prove useful as a competitive

strategy. For example, Ekelund, Hébert, and Tollison (2004) note that Catholics might respond to Protestant entry by
attempting to drive up Protestant’s cost of production. By inducing Protestants to match their witch-trial activity, Catholics
may have been able to produce this result by conducting witch trials—an activity they initiated in Europe.
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because no producer enjoys overwhelming consumer loyalty in a particular area, the benefit of

conducting witch trials will be higher relative to their cost. Unable to rely on violent suppression

via inquisition (and unable to avoid losing market share if he employs no competitive strategy),

a profit-maximizing religious supplier will conduct witch trials and do so in higher numbers as

religious-market contestation becomes more intense.

In the context of early modern Europe, this simple economic theory of witch trials yields two

varieties of implications—one relating to the temporal pattern of witch trials, and the other relating

to the geographic pattern of those trials. First, European witch-trial activity should: (a) ascend upon

Protestant penetration of the religious market in Christendom, which as discussed above dates to the

early sixteenth century; (b) vary positively in intensity with the intensity of religious-market con-

testation over time, becoming most intense in the mid-sixteenth century when, as discussed above,

the Peace of Augsburg inflamed confessional contestation; and (c) decline when the intensity of

religious-market contestation declines, which, as we discuss below, occurred in the mid-seventeenth

century when the Peace of Westphalia permanently fixed Europe’s confessional geography. Second,

European witch-trial activity should: (d) vary positively in intensity with the intensity of religious-

market contestation across countries, being more intense in the confessional-battleground countries

that were ground zero for the Reformation, such as Germany, and being less intense in countries

with strong loyalty to a single confession where the Reformation never gained momentum, such as

Spain (where inquisition is relied on instead); and (e) vary positively in intensity with the intensity

of religious-market contestation within countries.

1.5 Empirical Analysis

1.5.1 Data and Preliminary Evidence

To evaluate the foregoing implications of our theory empirically, we create two new datasets. The

first, which we use to construct our measure of witch-trial activity, contains information on persons

tried for witchcraft in 353 counties across 20 European countries between 1300 and 1850. We

collect this information from 37 sources containing historical witch-trial records, which we catalog
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in Table 1.5 and Table 1.6. In a separate appendix (“Witch-Trial Data Creation”) we detail the

procedures we followed to create our witch-trial data from these records. The resulting dataset

provides trial dates and locations for 43,063 accused witches prosecuted in no fewer than 10,805

separate trials.29 15,698 of these persons’ trials ended in their death.30

We create a second dataset to construct our measure of religious-market contestation. Ideally

we would like to measure religious-market contestation using information on the proportion of

Catholics and Protestants inhabiting the territories of Europe over our time period. Unfortunately,

no systematic data along these lines exist. In lieu of them, we measure the intensity of religious-

market contestation in early modern Europe using data on confessional battles: the battles that

comprised religiously motivated wars between denominationally divided factions in Christendom.

As Barro and McCleary (2012: 16) point out, in early modern Europe, “intense Catholic-Protestant

competition . . . frequently showed up as religious wars.” Confessional battles thus provide a

particularly useful measure of religious-market contestation in early modern Europe.

Trim (2010: 278-299; see also, Heinze 2005; Konnert 2006) identifies nine early modern “Euro-

pean wars of religion:” the Knights’ Revolt (1522-1523); the German Peasants’ War (1524-1525);

the Swiss Religious Wars (1529-1602); the Schmalkaldic Wars (1546-1553); the French Wars of

Religion (1562-1627); the Marian Civil War (1562-1573); the Eighty Years’ War (1566-1645); the

Thirty Years’ War (1609-1648); and the British Wars of Religion (1639-1654). We collect informa-

tion on the battles that comprised each of these wars from 14 historical sources, which we catalog in

Table 1.7. In a separate appendix (“Confessional-Battle Data Creation”) we detail the procedures we

followed to create our confessional-battle data from these sources and identify the denominationally

divided belligerents involved in each of the wars they reflect.
29We say “no fewer than 10,805 separate trials” because the number of witch trials reflected in our data is almost surely

substantially larger than this. Our data consist of 10,805 separate witch-trial records involving the prosecution of 43,063
persons for witchcraft. However, while we are able to observe the number of persons prosecuted for witchcraft in our
records, in most of those records we are unable to observe the number of trials that were used to prosecute the persons
involved. Since each record corresponds to no less than one trial, 10,805 separate trials is a very conservative estimate
of the number of individual trials our data reflect. A trial record that contains, for example, 60 persons prosecuted for
witchcraft is counted as a single trial using this conservative way of estimating the number of trials in our data, when in
fact those 60 persons may have been prosecuted for witchcraft in as many as 60 separate trials and, in the typical case,
probably were.

30While execution was responsible for the vast majority of deaths attendant to witch trials, it was not responsible for
all of them. Deaths also occurred in the course of torture, while accused witches were incarcerated, or via the accused’s
suicide.
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With the exception of the confessional battles comprising the British Wars of Religion in Eng-

land and Scotland, the battles in all of the foregoing religious wars pitted Catholics against Protes-

tants. In contrast, the British Wars of Religion in England and Scotland were between competing

Protestant groups after the Church of England’s and Church of Scotland’s establishment—Anglicans

(supporters of the Church of England) and Presbyterians (supporters of the Church of Scotland)—

the latter of whom commonly suspected the former of harboring “popish,” or pro-Catholic, inten-

tions, and who bitterly clashed over the variety of Protestantism that should prevail throughout

Britain.31 The resulting confessional-battle dataset contains the years and locations of 424 battles

between Catholics and Protestants, or in the case of England and Scotland, between Anglicans and

Presbyterians, between 1522 and 1654.

To both of these datasets we add geocode information in order to map witch-trial and confessional-

battle activity geographically and over time. To accomplish this we use shape files from the Global

Administrative Areas Database (GADM 2012). This database provides shape files for three levels

of administrative regions in Europe: “country” (admin zero), “states” (admin one), and “counties”

(admin two). To produce the most geographically accurate and informative maps possible, our maps

match witch-trial data to locations at the county level (admin two).

The choice to match witch-trial activity to so fine a geographic region prevents us from map-

ping activity whose country location, for example, is known, but whose county location within

country is not. This most significantly affects five countries—Estonia, Finland, Hungary, Ireland,

and Norway—none of whose witch-trial activity can be identified at the county level and thus none

of whose witch-trial activity appears in our maps. Fortunately, none of these countries were places

of significant witch-trial activity, collectively accounting for only 8 percent of all persons tried for

witchcraft in our data.

To map our confessional-battle data, we include latitude and longitude coordinates for the loca-

tions of 402 battles. These include all the confessional battles in our data except those in Ireland,

which are excluded because, as noted above, we are unable to map corresponding witch-trial activity

in this country.
31The British wars of Religion in Ireland, however, were between Catholics and Protestants (Anglicans).
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We begin our empirical analysis of the economic theory of European witch trials developed

above by looking at the data on witch-trial and confessional-battle activity in summary form. Table

1.1 summarizes our witch-trial data by country. For each country this table indicates the total

number of persons tried for witchcraft, the total number deaths attendant to witch trials, and the

number of such deaths and persons tried for witchcraft per million citizens. To generate the latter

figures we use country population data for the year 1600 from McEvedy and Jones (1978). Table

1.2 summarizes our confessional-battle data by country similarly.

Two features stand out from Tables 1.1 and 1.2. First, as noted above, Germany—the Protestant

Reformation’s country of origin—was by far the country most affected by witch trials. More than

16,400 persons were tried for witchcraft in Germany, which reflects 38 percent of all Europeans

tried for witchcraft in our data, and more than 6,800 of these persons died attendant to their trials,

which reflects 43 percent of all witch trial-related deaths in our data. Notably, Germany was also

the country most affected by Catholic-Protestant warfare. In total it hosted 104 confessional battles,

which reflects nearly a quarter of all such battles in our data.

Second, more generally, the majority of persons tried as witches in Europe and the majority

of European confessional battles are concentrated in just a handful of countries. Indeed, nearly 75

percent of the former phenomenon and 69 percent of the latter occurred in just five countries—

Germany, Switzerland, France, England, and the Netherlands—the former two of which were

ground zero for the Protestant Reformation. In contrast, Spain, Italy, Portugal, and Ireland—each

a Catholic stronghold in the early modern period—saw minimal witch-trial activity and minimal

confessional warfare. Collectively these four countries account for less than 6 percent of persons

tried for witchcraft and 11 percent of confessional battles in our data.32

Figure 1.1 summarizes our witch-trial and confessional-battle data over time. The top panel in

this figure presents the former series, which measures the number of Europeans tried for witchcraft

per million using country population data for each century. The bottom panel presents the latter

series, which measures the number of European confessional battles over the same centuries. In
32Moreover, nearly all of Spain’s witch trials come from the small Basque region in a single decade, the 1610s. Portugal

was another Catholic stronghold. We are unable to find any witch-trial records for Portugal.
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both panels the first shaded box depicts the years encompassing the Protestant Reformation (1517-

1554), and the second shaded box depicts the years encompassing Catholic Counter-Reformation

(1555-1648)—the era of vigorous Catholic response to the Protestant Reformation.

The top panel in Figure 1.1 depicts virtually no witch-trial activity at all until the turn of the

fifteenth century when noticeable, but very modest, witch-trial activity first appears. Notably, these

trials were focused in a triangular region of Europe whose vertices are Lyon, France; Lucerne,

Switzerland; and Freiburg, Germany. This region contained the remnants of the Cathar and Walden-

sian movements that challenged the Church’s religious monopoly in the Middle Ages, discussed

above. At the turn of the sixteenth century, witch-trial activity is again nearly non-existent. It then

begins to slowly ascend in the decade following the spread of Luther’s Ninety-Five Theses, rising

dramatically c.1555. European witch-trial activity remains elevated for the next hundred years, de-

clining substantially c.1650. Some trial activity continues for the next 50 years, however at greatly

reduced levels, returning finally to its pre-1555 level c.1700.

The bottom panel in Figure 1.1 depicts the first eruption of confessional warfare in Europe

c.1520 on the heels of Lutheranism’s spread throughout the continent. Confessional battles then

subside, rising dramatically c.1555. Confessional war remains elevated for most of the next hundred

years, though it declines temporarily between c.1585 and c.1615, a period corresponding to the

religious “cold war” between Catholics and Protestants in the Holy Roman Empire described above,

each of which formed confessional military alliances in 1608 and 1609. Skyrocketing confessional

violence ascends c.1620 following this cold-war buildup of Catholic-Protestant tension in the form

of the Thirty Years’ War, reflected in the highest peak in the bottom panel of Figure 1.1.33 At the

end of this war c.1650, confessional violence abruptly ends.

Comparing the top and bottom panels of Figure 1.1, several features stand out.34 First, both

witch-trial and confessional-battle activity begin climbing c.1520 when the Reformation introduces

Protestant religious-market competition in Europe. Second, both phenomena surge c.1555 when,

recall, Lutheranism is officially recognized as a legitimate Christian religion in the Holy Roman
33This peak also reflects battles that occurred during the later stages of the Eighty Years’ War and the British Wars of

Religion.
34Excluding Germany from Figure 1.1 does not alter the patterns this figure displays.
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Empire and the Peace of Augsburg establishes it as a permanent competitor to Catholicism in Chris-

tendom. Third, the vast majority of both European witch-trial and confessional-battle activity is

contained in the era corresponding to the Counter-Reformation—the era of great Catholic response

to intensified confessional contestation following Protestantism’s establishment as an official re-

ligion in Christendom. Indeed, more than two-thirds of European witch-trial activity in our data

occurs between 1550 and 1650, and more than 90 percent of confessional battles in our data occur

in this period. The two witch-trial peaks depicted in the top panel (c.1590 and c.1610) are paralleled

by the two major peaks in confessional warfare depicted in the bottom panel, each occurring within

a few decades of the other. Finally, the dramatic decline of both witch-trial and confessional-battle

activity occurs c.1650.

This latter date corresponds to the adoption of the Peace of Westphalia in 1648. The treaties this

peace embodied brought an end to the confessional battles of the Eighty Years’ War between Spain

and the Dutch Republic, those of the Thirty Years’ War in the Holy Roman Empire, and covered two

important countries that had participated in the latter war but were not part of the Empire: France

and Sweden (Croxton 2013). The Westphalian treaties accomplished this peace “by permanently

fixing the Holy Roman Empire’s confessional geography” (Corpis 2014: ch. 1). Under their terms,

the Empire’s confessional-geography clock would be turned back to January 1, 1624, or what was

called the “normal year.” The confessional denomination of every territory would revert to the

denomination that prevailed in it that year, now to include Calvinism, and remain so denominated

going forward even if its prince changed his religion. Additionally, whatever rights of religion a

confessional minority in a particular territory may have enjoyed as of the normal year would be

restored to it in perpetuity. A minority that possessed no such rights whatsoever as of the normal

year would henceforth be permitted the right of “domestic worship,” or religious practice inside the

home. Although a few territories were rendered officially biconfessional under these terms, “most

states . . . declare[d] an exclusive, public confessional monopoly” (Corpis 2014: ch. 1).

The effect of these changes the Peace of Westphalia introduced was to dramatically reduce the

intensity of confessional contestation in Europe’s religious markets. By “freezing the confessional

map” of much of early modern Europe, the Westphalian treaties “created[ed] clearly demarcated
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boundaries between rival confessions,” in effect carving up the Holy Roman Empire into permanent

territorial confessional monopolies for Catholics and Protestants (Corpis 2014: ch. Intro). As

a result of the Peace, it was no longer possible for Catholic or Protestant religious suppliers to

change the official confessional denomination of any of the Empire’s territories, greatly reducing

their motivation to compete.35

Moreover, “[w]hile the Peace legalized religious conversion,” and thus permitted subjects within

these territories to affiliate with either confession, “it also left much room for state authorities to po-

lice both confessional loyalties and the decision to change them,” effectively reducing the threat of

confessional competition even at this unofficial level (Corpis 2014: ch. 1). Under the Westphalian

treaties, territorial rulers exercised these police powers to support the monopoly church in their

lands, prevent confessional minorities from growing, and “often reacted vigorously to contain this

threat when it occurred” (Corpis 2014: ch. 1). In this way “[t]he Peace sanctioned confessional

heterogeneity,” but only to the extent that “it did not disturb the public monopoly of religion estab-

lished by local authorities and exercised by the polity’s confessional majority” (Corpis 2014: ch.

1).

1.5.2 Dynamic Analysis

The next step in evaluating our theory of European witch trials is to disaggregate our witch-trial

and confessional-battle data in order to more closely inspect the geographic and temporal patterns

of these phenomena as they appear across and within countries over time. Figures 2-6 present a

dynamic analysis of witch-trial activity and religious-market contestation using maps of Europe in

100-year increments beginning with the period 1350-1449 and ending with the period 1750-1849.

Each map depicts two series of data: witch-trial intensity and confessional battles. Areas that receive

red shading are areas in which persons were tried as witches. Darker shading corresponds to more

intense witch-trial activity, where the darkest red color reflects locations where 250 or more persons

per million were tried for witchcraft in the period in question, and the lightest red color reflects
35Thus, the Peace of Westphalia corresponds not only to a dramatic reduction in European witch-trial activity, as our

theory suggests, but also to reduced reliance on other strategies the Church used to compete with Protestantism. For
example, Barro and McCleary (2012) document a significant slowdown in the pace of canonization and beatification after
the Westphalian treaties were adopted. See also, Barro, McCleary, and McQuoid (2011).
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locations where between 1 and 4 persons per million were tried for witchcraft. We tabulate these

gradients using country population data for the century each map considers. Black dots correspond

to locations where confessional battles took place in the period in question, reflecting the presence

of religious-market contestation.

A clear pattern emerges in Figures 2-6. In periods and places of more intense religious-market

contestation, witch-trial activity is also more intense. In the period preceding the Reformation,

1350-1449 (Figure 1.2), there are no confessional battles, witch-trial activity is minimal, and what

activity exists is confined mostly to eastern France and western Switzerland—the mountainous re-

gions inhabited by the Church’s medieval religious competitors, the Cathars and Waldensians, most,

but not all, of whom were annihilated by the Church by the end of the fourteenth century.

The next period, 1450-1549 (Figure 1.3), encompasses the Reformation and is on the cusp of

the Counter-Reformation. The first significant witch-trial activity appears here, as do confessional

battles, and the locations of the former, focused in southwestern Germany and neighboring terri-

tories, correspond closely to those of the latter, which reflect the Knights’ Revolt (Germany); the

German Peasants’ War (Germany, Alsace, and Austria); the early battles of the Swiss Religious

Wars (Switzerland); and the early conflicts of the Schmalkaldic Wars (Germany).

In the third period, 1550-1649 (Figure 1.4), which encompasses the Counter-Reformation and

the years following the Peace of Augsburg, both witch-trial activity and religious-market contes-

tation explode, as evidenced by the substantial darker-red shading and proliferation of black dots,

which again overlap significantly. On the European mainland, witch-trial activity is concentrated in

Germany, Belgium, the Netherlands, Switzerland, and parts of France. In the same territories one

finds concentrations of confessional battles reflecting the late Schmalkaldic Wars (Germany and

France); the Eighty Years’ War (Germany, Belgium, the Netherlands, and France); the French Wars

of Religion (France); the Thirty Years’ War (Germany, Belgium, and France); and the late conflict

of the Swiss Religious Wars (Switzerland). In this map, witch-trial activity and confessional war-

fare are at their zeniths, each having broken out not only on the continent, but also now in Britain,

where one finds concentrations of witch-trial activity in England and Scotland, as well as concen-

trations of confessional battles reflecting the British Wars of Religion (England and Scotland) and
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the Marian Civil War (Scotland). Not every country in Christendom is afflicted by witch trials and

confessional war, however. Spain and Italy—both Catholic strongholds—are largely free of both,

but see inquisitions against Protestants instead (the Spanish Inquisition, initiated in 1558, and the

Roman Inquisition, initiated in 1588).

The Spanish case is particularly instructive because while Spain saw minimal witch-trial ac-

tivity domestically, relying instead on inquisitions, Catholic authorities in the Habsburg-controlled

Spanish Netherlands (Belgium) conducted many more witch trials, but no inquisitions (MacCulloch

2004: 555). Our theory explains these conflicting Spanish witch-trial policies. In early modern

Spain, a Catholic stronghold, Catholicism’s religious monopoly went virtually unchallenged. Thus,

as our theory predicts, Catholic authorities conducted few witch trials here and instead resorted

to inquisitions. In contrast, in the early modern Spanish Netherlands, Protestant competition was

considerable. Thus, as our theory also predicts, Catholic authorities conducted substantially more

witch trials in Spain’s confessionally contested foreign territory, where they could not resort to

inquisitions.

The subsequent period, 1650-1749 (Figure 1.5), which begins with the end of the Catholic

Counter-Reformation and contains the years following the Peace of Westphalia, depicts a dramatic

reduction in both witch-trial activity and confessional warfare. The most intense witch-trial activity

in this period is found in Scotland, which was not a party to Westphalia, and is also the location of

several confessional conflicts reflecting the British Wars of Religion. Southern Germany does not

fit the pattern as well, however, as some witch-trial activity continues here, albeit in substantially

reduced proportion to that which prevailed in the previous century.

Finally, similar to the first map, which considers the pre-Reformation period, the last map,

which considers the period 1750-1849 (Figure 1.6), displays virtually no witch-trial activity and

zero confessional battles.

Taken together, the geographic and temporal patterns of witch-trial and confessional-battle ac-

tivity presented in the dynamic analysis in Figures 2-6 support and strengthen the impressions cre-

ated by looking at the aggregate data. Witch-trial intensity tracks the intensity of religious-market

contestation as measured by confessional warfare across and within Christendom and over time, as
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our theory suggests. This includes the dearth of both witch-trial activity and religious-market con-

testation prior to the Protestant Reformation, surging witch-trial activity after the Peace of Augs-

burg, particularly in Germany, the Reformation’s origin country, but little witch-trial activity in

Catholic strongholds, such as Spain and Italy, where inquisitions are found instead, and the de-

cline of both witch trials and religious battles after the Peace of Westphalia permanently fixed the

confessional geography of much of Europe.

Employing maps to analyze patterns in the intensity of religious-market contestation and witch-

trial activity is a particularly useful way of studying the relationship between these phenomena

spatially and over time. However, to get a better sense of this relationship’s significance and

magnitude—as well as to evaluate its sensitivity to potentially omitted factors—regression anal-

yses are helpful.

We perform such analyses by investigating the relationship between the intensity of religious-

market contestation and witch-trial activity across European states over 20-year periods.36 We

examine this relationship using both our full sample, which spans the years 1300-1849, and a

shorter sample, which spans the years 1500-1699, which may be more useful for the difference-

in-difference approach we take given the greater similarity between 20-year periods in the sixteenth

through seventeenth centuries than between such periods in the fourteenth through nineteenth cen-

turies.

Our independent variable of interest is the number of confessional battles in each state-period.

Our dependent variable is either the (log) number of persons tried for witchcraft or the (log) number

of persons tried for witchcraft per million citizens, the latter measured using country population

data for each century, in each state-period. Table 1.3 presents summary statistics for these variables.

We consider specifications both excluding and including state and period fixed effects to assist in
36We run our regressions at the state level (admin one) rather than the county level (admin two), where witch-trial

activity is depicted in our maps, because of the “borders problem” of artificially created areal units for regression analyses
in contexts such as ours (see, for instance, Zhang, Suresh, and Qiu 2012). The relevant areal units for our theory are
religious markets. However, the available areal units for analyzing our theory in regressions are administrative: counties,
states, or countries. Given the extraordinarily small size of many European counties, a single county is very unlikely to
encompass a religious market, and the likelihood that confessional-battle and witch-trial activity will consistently occur
together in the same counties—as opposed to occurring separately across nearby but different counties that together
reflect a religious market, as often depicted in our maps—is very low. Moving to the state-level for our regression
analyses ameliorates both these problems.
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addressing the possibility of omitted variables.

Endogeneity would be a concern for our regression analyses if witch-trial activity influenced

confessional-battle activity, or if a time-varying omitted variable, namely weather, which, as dis-

cussed above, has previously been posited to contribute to witch-trial activity, drove both witch

trials and confessional battles. However, confessional battles reflect the conflicts of early modern

Europe’s major religious wars, which have well-understood politico-religious causes unrelated to

either witch trials or weather (see, for instance, Trim 2010). Moreover, weather could not be re-

sponsible for the substantial within-country variation in witch-trial or confessional-battle activity

our regression analyses consider, since weather did not vary significantly between territories in the

same countries in the same years. Indeed, Oster’s (2004) study of the relationship between weather

and witch trials, for example, treats all of Europe as consisting of but five weather regions. Far

from varying appreciably across states within the same countries, this categorization suggests that

weather did not vary substantially even across countries.

While endogeneity does not present an obstacle for our regression analyses, an important con-

sideration for those analyses is how to treat the large number of observations for which we have

no witch-trial records. On the one hand, the absence of such records for many observations in,

for example, Spain and Italy almost surely reflects the fact that no, or very few, witch trials were

conducted there, which is consistent with historians’ characterizations of witch-trial activity in such

places (see, for instance, Lea and Howland 1939; Scarre and Callow 2001; Behringer 2004; Decker

2004; Thurston 2007: 6). This suggests that the most appropriate way to treat observations with

“missing” witch-trial data may be to assign them a value of zero witch trials. On the other hand,

since nearly all state-periods in countries such as Spain and Italy lack witch-trial records, this would

entail assigning a value of zero witch trials to a large number of observations. And, while we are

confident that the vast majority of these cases of “missing” witch-trial data reflect the absence of

witch trials, it is of course impossible to be certain that such cases do not instead reflect, for in-

stance, lost records. A more conservative approach would therefore restrict our regression analyses

to those observations with positive witch-trial values, which are those for which we have witch-trial

records.
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In Table 1.4 we present the results of regressions using both of the foregoing approaches. First

we run our regressions using all state-periods in our sample, assigning observations with “missing”

witch-trial data values of zero. Then we re-run our regressions dropping all observations with

“missing” witch-trial data, restricting our sample only to state-periods with positive witch trials. All

regressions are estimated using OLS with robust standard errors.

Panel A in Table 1.4 treats observations with “missing” witch-trial data as observations with

zero witch trials. Panel B excludes all observations with “missing” witch-trial data. In both pan-

els, columns 1-4 present our results using the (log) number of persons tried for witchcraft as our

dependent variable, and columns 5-8 present our results using the (log) number of persons tried for

witchcraft per million as our dependent variable.37

Consistent with our theory and the results of the dynamic-map analysis above, religious-market

contestation’s relationship to witch-trial activity is positive, economically substantial, and highly

significant. Treating observations with “missing” witch-trial data as observations with zero trials

and controlling for two-way fixed effects, each additional confessional battle is associated with

between approximately 7 and 12 percent more persons tried for witchcraft and between approxi-

mately 6 and 10 percent more persons tried for witchcraft per million. Restricting the sample to

only those observations with positive witch-trial values and controlling for two-way fixed effects,

each additional confessional battle is associated with between approximately 4 and 6 percent more

persons tried for witchcraft and persons tried for witchcraft per million. While, unsurprisingly, our

estimates’ magnitude depends on the choice of how to treat observations with “missing” witch-trial

data, the basic relationship our regression analyses find between the intensity of religious-market

contestation and witch-trial activity in Christendom, and the economic and statistical significance

of that relationship, does not. More intense religious-market contestation is associated with more

intense witch-trial activity.
37To log-transform the witch-trial data in Panel A, which contain zero values, we use a ln(x + 1) transformation.
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1.5.3 Extensions and Additional Analyses

To investigate our theory further, we consider the relationship between European witch-trial activity

and confessional “switches” in the century overlapping the Reformation and Counter-Reformation.

To do so we create a map of Europe between 1500 and 1600 that depicts witch-trial intensity as

above and the locations of cities that switched either from Catholicism to Protestantism or from

Protestantism to Catholicism during the period in question. To identify confessional switches, we

use data from Rubin (2014) that contain information on the official religion of select European

cities in 1530, 1560, and 1600. We code any city whose official religion changed from Catholic to

Protestant or vice versa between one or more of these years as a confessional switch.38

In addition to checking the robustness of the patterns we find above to an alternative measure

of religious-market contestation, examining confessional switches provides a way, albeit crude,

to get at the question of whether witch-trial advertising, as described by our theory, may in fact

have been an effective means of competing for religious customers in early modern Christendom.

Anecdotal evidence supports the idea that such advertising was at least perceived by some Christian

authorities as an effective competitive strategy. Consider, for instance, Archbishop Johann VII von

Schönenberg, whose lands in the Holy Roman Empire already subject to his Catholic rule “did not

see particularly intense witch-hunting activity,” but who supported the “zealous pursuit of witches

throughout his archdiocese outside the lands he ruled himself, particularly in areas over which he

was trying to extend his authority” (Whaley 2012: 555). Or consider Cardinal Carlo Borromeo

who, “[i]n . . . the attempt to win converts to Catholicism” in confessionally contested parts of

Switzerland, also “proved an energetic witch-hunter” (Greengrass 2014: 494). No data exist that

would allow us to investigate the question of witch-trial advertising effectiveness directly. Still,

to the extent that confessional switching occurred more frequently in areas that exhibited greater

witch-trial intensity, it is possible to at least get a sense of whether witch-trial advertising may have

been an effective form of confessional competition.
38Prior to 1517, all cities were Catholic. Thus cities that Rubin (2014) identifies as Protestant in 1530 are coded as

confessional switches.
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Figure 1.7 presents our confessional-switching analysis, where red shading corresponds to witch-

trial intensity and black dots correspond to cities that switched confessions in the period in question.

Witch-trial activity is most intense in southern Germany and Scotland, and is clustered near regions

with cities that switched confessional affiliation in the sixteenth century. The pattern this figure

depicts is consistent with the patterns found in our dynamic-map and regression analyses above, is

consistent with our theory, and supports the potential effectiveness of witch-trial advertising as a

means of competing for religious market share.

As another way of examining the robustness of our findings, we investigate witch-trial activity

in the Imperial Free Cities of the Holy Roman Empire. These cities were unique in the Empire

under the Peace of Augsburg in that they were officially designated by that treaty as biconfessional.

Unlike in the rest of the Empire, where, recall, under the terms of Augsburg a ruler’s confession

determined the confession of the inhabitants in his territory, in the Free Imperial Cities, “Catholics

and Protestants were given equal rights under imperial law” (Whaley 2012: 498). Here, Catholicism

and Lutheranism coexisted side-by-side, and in fact consumers of both confessions shared the same

churches (Heinze 2005: 372-373). Given the officially biconfessional status of these cities, which

reduced legal barriers to confessional competition within them, it stands to reason that in the areas

in which Imperial Free Cities were located, confessional competition was especially intense. Our

theory therefore suggests that in such areas witch-trial activity should have been especially intense

as well.

Figure 1.8 examines the pattern of witch-trial activity in the Holy Roman Empire between 1550

and 1649—the period between the Peace of Augsburg and the Peace of Westphalia during which

the Imperial Free Cities enjoyed official biconfessional status. Red shading corresponds to witch-

trial activity, and black dots represent the locations of 44 Imperial Free Cities within the Empire as

identified by Rubin (2014). Caution must be exercised in interpreting this figure. Many Imperial

Free Cities leaned heavily toward one denomination, and these territories differed from others in

the Empire in ways besides their officially biconfessional status. For example, they tended to be

wealthier, more urban, and reported to the emperor rather than to princes. Still, a clear pattern

emerges from Figure 1.8. The greatest concentrations of Imperial Free Cities are found in southern
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Germany and the bordering regions of France and Belgium. Consistent with our theory, these are

also the locations of the most intense witch-trial activity in the Holy Roman Empire.

As a final means of evaluating our theory’s implications and checking the sensitivity of the find-

ings furnished above, we engage in a micro-level investigation of the relationship between witch-

trial activity and religious-market contestation in the European region most affected by the early

modern witch craze: southwest Germany. Midelfort (1972) records the confessional identity of

witch-trial events in southwest Germany and a handful of trials in neighboring territories in eastern

France and northern Switzerland. We combine this information with Rubin’s (2014) data on the

confessional identity of cities in 1530, 1560, and 1600 to study the pattern of witch-trial activity by

confession and the confessional identity of cities in the region of Europe these data cover.

Because an increasing number of cities in this region switched from Catholic to Protestant over

time, producing a greater mix of both confessions, this region’s religious market should have be-

come more contested over time. We use this fact to evaluate our theory by seeing whether periods

of greater confessional mixture in the region around southwestern Germany were accompanied also

by greater witch-trial activity. Additionally, because these data allow us to observe the confes-

sional identity of witch-trial prosecutors, it is possible here to investigate potential patterns in the

appearance of Catholic- vs. Protestant-conducted trials.

The results of our micro-level investigation are presented in Figures 9-12. These figures de-

pict all witch trials and cities for which data are available within a 100-mile radius of Baden-

Württemberg, Germany. Black circles reflect Catholic cities and red dots reflect Catholic-conducted

trials. Black dots reflect Protestant cities and blue dots reflect trials conducted by Protestants. The

size of each colored dot corresponds to the number of witches prosecuted in the trial it represents.

Each figure in this series considers a different time period in 30-year increments beginning with the

period 1490-1519 and ending with the period 1580-1609.39

In the first period, 1490-1519 (Figure 1.9), which, save for the last two years, precedes the

Protestant Reformation, all cities are Catholic, there is virtually no witch-trial activity, and what
39Rubin’s (2014) data do not contain information on the confessional identity of cities for our first period (1490-1519).

However, prior 1517, before the Protestant Reformation began, all cities were Catholic. We therefore treat all cities in
this period as Catholic.
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activity does exist is overwhelmingly Catholic. In the next period, 1520-1549 (Figure 1.10), which

encompasses the Reformation leading up to the start of the Catholic Counter-Reformation, a mixture

of Catholic and Protestant cities appears, witch-trial activity intensifies, and an increasing number of

witch trials are Protestant. In the final two periods, 1550-1579 (Figure 1.11) and 1580-1609 (Figure

1.12), which encompass the first 60 years of the Counter-Reformation, an increasing number of

Protestant cities appear intermingled with Catholic cities, and witch-trial activity intensifies further,

with substantial trial activity being conducted by both Catholics and Protestants, now often in the

same areas.

The fact that we have data on confessional identity for only a small number of cities means

that caution must be exercised in drawing inferences from Figures 9-12. Nevertheless, the pattern

found here supports the economic theory of European witch trials developed and evidenced more

generally above. As religious-market contestation grows with the penetration of Protestantism, so

does the intensity of witch-trial activity.

In addition, a new pattern relating to the confessional identity of witch-trial prosecutors, which

we could not observe in our previous analyses, is observable in Figures 9-12. What we find here

also supports the logic underlying our economic theory of European witch trials. When witch-trial

activity first ascends during the Reformation (Figures 9 and 10), witch trials are overwhelmingly

conducted by Catholics. Only in the following period, that of the Counter-Reformation (Figures

11 and 12), do Protestants also begin a significant witch-trial advertising campaign, which rivals

that of Catholics in the same years. And by 1580-1609, both confessions are primarily conducting

witch trials in the same areas. This pattern is consistent with increasingly intense religious-market

contestation over time and learning, or copycat behavior, on the part of Protestants who, to level the

competitive playing field with Catholics who have embarked on a witch-trial advertising campaign,

begin to employ the same competitive strategy and do so in the same areas to avoid losing religious

market share to their Catholic rivals.
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1.6 Concluding Remarks

Our economic theory of the great age of European witch trials argues that these trials are explained

by non-price competition between the Catholic and Protestant churches for religious market share

in confessionally contested parts of early modern Christendom. When and where intense religious

competition prevented the Catholic Church from relying on the support and assistance of secular

rulers to violently annihilate their Protestant competitors through inquisitions, rival Christian au-

thorities competed for religious market share by leveraging popular belief in witchcraft to advertise

their confessional brands’ commitment and power to protect citizens from worldly manifestations

of Satan’s evil through witch trials. To evaluate this theory we created the largest and most com-

prehensive witch-trial dataset to date, containing more than 43,000 accused witches in more than

10,000 trials across 353 European counties over a period of five-and-a-half centuries.

Analyses of these data support our theory. Temporally, witch-trial activity ascends when Eu-

rope’s religious markets first become contested after Protestant entry during the Reformation and

Europe’s first confessional battles erupt, declines when the confessional geography of Europe’s re-

ligious markets becomes permanently fixed by the Peace of Westphalia and Europe’s confessional

battles cease, and between these periods varies positively in intensity with the intensity of European

religious-market contestation. Geographically, witch-trial activity varies positively in intensity with

the intensity of religious-market contestation as measured by confessional-battle activity across and

within countries in early modern Christendom.

Additional analyses that exploit micro-level data provide further evidence for our theory. In

those parts of sixteenth-century Europe where witch-trial activity was more intense, cities were

more likely to switch confessions over the same period, suggesting the potential effectiveness of

witch-trial advertising as a strategy of confessional competition. Within the Holy Roman Empire,

witch-trial activity was most intense in regions where Imperial Free Cities—uniquely rendered bi-

confessional under the Peace of Augsburg—were located. And in southwest Germany, where the

early modern witch craze was strongest, the timing and geographic pattern of witch-trial activity

conducted by both Catholics and Protestants is consistent with confessional competition for reli-

gious market share through witch trials.
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The central phenomenon we document—reliance on public trials to advertise superior power

along some dimension as a means of protecting one’s market position in the face of challengers

to that position—is much broader than the prosecution of alleged witches in early modern Europe,

occurring in different forms elsewhere in the world at least as far back as ninth century and all the

way up to the late twentieth. The logic guiding this phenomenon, famously hinted at by Foucault

(1977), underlies and illuminates such trials from the “cadaver trial” of Pope Formosus to Stalin’s

“show trials” in the Soviet Union.

There is one final piece of the puzzle posed by the great age of European witch trials that

we have not considered in detail, however: the continuation of witch-trial activity, albeit in much

diminished form, between 1650, after the adoption of the Peace of Westphalia, and 1700, when

European witch-trial activity finally returns fully to its pre-1550 level. What, if anything, can our

economic theory of European witch trials say about these 50 years of witch-trial persistence?

We see two potential factors that may help explain these years within the framework of the

theory we advance above. First, while competitive pressures were responsible for Christian author-

ities’ initial reliance on witch trials, the alleviation of those pressures need not reduce witch-trial

activity to zero. In particular, if, owing to religious suppliers’ provision of witch trials for a century,

religious consumers became accustomed to witch-trial activity—or more precisely, the protection

from Satan’s evil in this world they believed it to provide—as part of the “regular” package of re-

ligious goods provided by their religious suppliers, it may not have proved possible for religious

producers to simply stop providing witch-policing services when competitive pressures became

weaker, although they may have liked to. The very effectiveness of witch-trial activity as a com-

petitive strategy in the face of intense confessional contestation may have made it more difficult for

religious producers to disengage that strategy when confessional contestation waned and thus pro-

ducers desired to abandon it. Unfortunately, we have no way to empirically evaluate this possibility

for the persistence of European witch-trial activity, albeit in much diminished form, in the latter part

of the seventeenth century.

A second, complementary factor to the possibility provided above relates to the evolution of

European witch beliefs over time. The extent to which consumer demand for witch trials might
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continue even after those trials have become less useful to religious suppliers as a competitive tool

is likely to depend on the status of religious consumers’ witch beliefs. Witch-trial advertising is

only possible when such consumers believe in witches, and consumers will only continue to demand

witch-trial activity if that belief continues. The seventeenth century, however, was the time of the

scientific revolution, whose effects may have eventually eroded popular belief in witchcraft, slowly

eroding consumer demand for witch-trial activity with it until witch trials could finally be easily

abandoned by religious producers.

The idea that the advance of science and corresponding abandonment of superstition leading up

to the turn of the eighteenth century could have contributed to diminished witch-trial activity can be

found in the historical literature on witchcraft. For example, Scarre and Callow (2001) argue that

the Enlightenment removed the idea of Satan as someone who could exercise his will on earth and,

in doing so, ushered out popular belief in witches.40 Relatedly, Levack (2013) argues that rising

judicial skepticism over the course of the seventeenth century may have contributed to the ultimate

decline of witch trials in Europe. Although these factors can assist in explaining the temporal pattern

of the last 50 years of European witch-trial activity, it is important to bear in mind that they cannot

do so on their own. Nor can the rise of science and decline of superstition explain the temporal and

geographic patterns of the great age of European witch trials more generally.

40Midelfort (1972) argues against this thesis because, as he correctly observes, witch trials began to decline well before
the scientific revolution was seriously underway. He is quite right that the rise of science cannot explain the dramatic
decline of witch-trial activity c.1650, which our economic theory can explain. However, this is not incompatible with
the rise of science slowly eroding belief in witches, and thus the diminished witch-trial activity that remained in Europe,
between 1650 and 1700.
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Table 1.1: European Witch-Trial Activity across Countries, 1300-1849

Country Population Persons Tried Percent of Total Persons Tried per million Deaths Percent of Total Deaths per million

Germany 12,000,000 16,474 38.1 1,373 6,887 42.2 574
Switzerland 1,000,000 9,796 22.7 9,796 5,691 34.8 5,691

France 18,500,000 4,159 9.6 225 1,663 10.2 90
Scotland 700,000 3,563 8.2 5,090 190 1.2 271

Spain 8,500,000 1,949 4.5 229 1 0 0
Hungary 1,250,000 1,644 3.8 1,315 474 2.9 379
England 4,250,000 1,197 2.8 282 367 2.2 86
Belgium 1,500,000 887 2.1 591 378 2.3 252
Norway 500,000 863 2 1,726 280 1.7 560
Finland 200,000 710 1.6 3,550 115 0.7 575

Italy 12,000,000 604 1.4 50 60 0.4 5
Netherlands 1,500,000 369 0.9 246 46 0.3 31

Sweden 1,000,000 353 0.8 353 0 0 0
Luxembourg 1,500,000 219 0.5 146 99 0.6 66

Estonia 125,000 205 0.5 1,640 65 0.4 520
Denmark 700,000 90 0.2 129 0 0 0
Austria 2,500,000 83 0.2 33 13 0.1 5
Ireland 1,250,000 52 0.1 42 1 0 1
Poland 5,000,000 12 0 2 3 0 1

Northern Ireland 1,250,000 9 0 7 0 0 0
Czech Republic 4,500,000 2 0 0 0 0 0

Notes: Population in 1600 (McEvedy and Jones 1978). Estonian population in 1630 (Palli 1980).
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Table 1.2: European Confessional-Battle Activity across Countries, 1300-1849

Country Number of Battles Percent of Total

Germany 104 24.5
England 65 15.3
France 64 15.1

Netherlands 54 12.7
Scotland 32 7.5
Belgium 25 5.9
Ireland 22 5.2
Italy 15 3.5

Czech Republic 9 2.1
Spain 8 1.9

Northern Ireland 6 1.4
Austria 5 1.2

Switzerland 4 0.9
Wales 4 0.9
Poland 3 0.7

Denmark 2 0.5
Gibraltar 1 0.2
Portugal 1 0.2
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Table 1.3: Summary Statistics

Sample: All State-Periods, 1300-1849

Statistic N Mean St. Dev. Min Max

Persons tried 7,196 5.46 52.92 0 1,577
Ln persons tried 7,196 0.24 0.88 0.00 7.36
Persons tried per million 6,888 2.97 39.51 0.00 1,870.00
Ln persons tried per million 6,888 0.19 0.73 0.00 7.53
Confessional battles 7,196 0.06 0.91 0 64
Country population 6,888 5,078,688.00 5,774,740.00 400,000 29,000,000

Sample: All State-Periods, 1500-1699

Statistic N Mean St. Dev. Min Max

Persons tried 2,570 13.67 86.68 0 1,577
Ln persons tried 2,570 0.48 1.27 0.00 7.36
Persons tried per million 2,460 6.95 62.73 0.00 1,870.00
Ln persons tried per million 2,460 0.38 1.05 0.00 7.53
Confessional battles 2,570 0.16 1.51 0 64
Country population 2,460 4,802,744.00 5,184,676.00 500,000 18,500,000

Sample: State-Periods with Positive Witch Trials Only, 1300-1849

Statistic N Mean St. Dev. Min Max

Persons tried 738 53.28 157.45 1 1,577
Ln persons tried 738 2.14 1.79 0.00 7.36
Persons tried per million 738 27.75 117.88 0.04 1,870.00
Ln persons tried per million 738 1.13 2.11 −3.10 7.53
Confessional battles 738 0.36 2.70 0 64
Country population 738 5,581,978.00 5,966,597.00 400,000 22,000,000

Sample: State-Periods with Positive Witch Trials Only, 1500-1699

Statistic N Mean St. Dev. Min Max

Persons tried 425 82.69 199.50 1 1,577
Ln persons tried 425 2.73 1.84 0.00 7.36
Persons tried per million 425 40.22 146.55 0.05 1,870.00
Ln persons tried per million 425 1.85 1.93 −2.92 7.53
Confessional battles 425 0.62 3.53 0 64
Country population 425 5,237,647.00 6,150,405.00 500,000 18,500,000
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Table 1.4: Religious-Market Contestation and Witch-Trial Activity in Christendom

Panel A: All State-Periods

Ln persons tried Ln persons tried per million

(1) (2) (3) (4) (5) (6) (7) (8)

Confessional battles 0.185∗∗∗ 0.067∗∗∗ 0.200∗∗∗ 0.121∗∗∗ 0.133∗∗∗ 0.056∗∗∗ 0.146∗∗∗ 0.095∗∗∗

(0.068) (0.018) (0.075) (0.045) (0.048) (0.016) (0.054) (0.036)

Constant 0.450∗∗∗ 0.233∗∗∗ 0.362∗∗∗ 0.180∗∗∗

(0.025) (0.010) (0.021) (0.009)

State and period fixed effects No Yes No Yes No Yes No Yes
Sample 1500-1699 1500-1699 1300-1849 1300-1849 1500-1699 1500-1699 1300-1849 1300-1849
R2 0.048 0.692 0.042 0.401 0.039 0.692 0.034 0.389
Observations 2,570 2,570 7,196 7,196 2,460 2,460 6,888 6,888

Panel B: State-Periods with Positive Witch Trials Only

Ln Persons tried Ln Persons tried per million

(1) (2) (3) (4) (5) (6) (7) (8)

Confessional battles 0.105∗∗∗ 0.038∗∗∗ 0.133∗∗ 0.060∗∗∗ 0.075∗∗∗ 0.039∗∗∗ 0.110∗∗ 0.060∗∗∗

(0.040) (0.006) (0.053) (0.016) (0.029) (0.006) (0.043) (0.016)

Constant 2.667∗∗∗ 2.089∗∗∗ 1.803∗∗∗ 1.087∗∗∗

(0.089) (0.066) (0.094) (0.078)

State and period fixed effects No Yes No Yes No Yes No Yes
Sample 1500-1699 1500-1699 1300-1849 1300-1849 1500-1699 1500-1699 1300-1849 1300-1849
R2 0.04 0.745 0.04 0.634 0.019 0.767 0.02 0.74
Observations 425 425 738 738 425 425 738 738

Notes: Robust standard errors in parentheses. * p < 0.1; ** p < 0.05; *** p < 0.01.
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Figure 1.1: European Witch-Trial and Confessional-Battle Activity over Time, 1300-1849

Notes: Persons tried and deaths per million calculated using country population in 1300, 1400, 1500, 1600, 1700, and 1800 (McEvedy and
Jones 1978).
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Figure 1.2: European Witch-Trial Activity and Religious-Market Contestation, 1350-1449

Notes: Persons tried per million calculated using country population in 1400 (McEvedy and Jones 1978).
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Figure 1.3: European Witch-Trial Activity and Religious-Market Contestation, 1450-1549

Notes: Persons tried per million calculated using country population in 1500 (McEvedy and Jones 1978).
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Figure 1.4: European Witch-Trial Activity and Religious-Market Contestation, 1550-1649

Notes: Persons tried per million calculated using country population in 1600 (McEvedy and Jones 1978).
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Figure 1.5: European Witch-Trial Activity and Religious-Market Contestation, 1650-1749

Notes: Persons tried per million calculated using country population in 1700 (McEvedy and Jones 1978).
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Figure 1.6: European Witch-Trial Activity and Religious-Market Contestation, 1750-1849

Notes: Persons tried per million calculated using country population in 1800 (McEvedy and Jones 1978).
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Figure 1.7: European Witch-Trial Activity and Confessional Switches, 1500-1599

Notes: Persons tried per million calculated using country population in 1600 (McEvedy and Jones 1978).
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Figure 1.8: Witch-Trial Activity and Imperial Free Cities in the Holy Roman Empire, 1550-1649

Notes: Persons tried per million calculated using country population in 1600 (McEvedy and Jones
1978).
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Figure 1.9: Southwest German Witch-Trial Activity and Cities by Confession, 1490-1519

Notes: Cities’ confessions in 1500.
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Figure 1.10: Southwest German Witch-Trial Activity and Cities by Confession, 1520-1549

Notes: Cities’ confessions in 1530 (Rubin 2014).
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Figure 1.11: Southwest German Witch-Trial Activity and Cities by Confession, 1550-1579

Notes: Cities’ confessions in 1560 (Rubin 2014).
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Figure 1.12: Southwest German Witch-Trial Activity and Cities by Confession, 1580-1609

Notes: Cities’ confessions in 1600 (Rubin 2014).
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Table 1.5: Witch-Trial Records by Source and Country

Country Source Persons Tried Deaths Start Decade End Decade

Austria Behringer (1987) 5 1 1490 1680
Austria Kieckhefer (1976) 67 1 1310 1490
Austria Midelfort (1972) 11 11 1580 1580

Belgium Brouette (1953) 365 148 1500 1640
Belgium Carlson (2004) 1 1 1620 1620
Belgium Dupont-Bouchat (1978) 215 48 1580 1640
Belgium Kieckhefer (1976) 6 0 1380 1470
Belgium Monballyu (2002) 160 160 1450 1680
Belgium Vanysacker (1988) 140 21 1460 1650

Czech Republic Kieckhefer (1976) 2 0 1350 1350
Denmark Tørsø (1986) 90 0 1570 1650
England Kieckhefer (1976) 96 5 1300 1490
England Notestein (1968) 856 270 1550 1710
England Valletta (2000) 245 92 1630 1740
Estonia Madar (1990) 205 65 1520 1720
Finland Heikkinen and Kervinen (1990) 710 115 1520 1690
France Briggs (2007) 1,167 0 1570 1620
France Carlson (2004) 1,047 703 1300 1740
France Hiegel (1961) 402 318 1580 1630
France Kieckhefer (1976) 482 314 1300 1490
France Klaits (1982) 92 64 1640 1690
France Midelfort (1972) 32 30 1540 1630
France Monballyu (2002) 63 63 1590 1660
France Monter (1976) 203 81 1590 1660
France Monter (1997) 376 90 1560 1650
France Muchembled (1978) 295 0 1400 1790

Germany Behringer (1987) 3,538 1,175 1340 1790
Germany Briggs (2007) 16 0 1570 1620
Germany Decker (1981) 1,122 894 1560 1730
Germany Dillinger (2009) 1,216 1,013 1490 1710
Germany Dupont-Bouchat (1978) 39 30 1580 1600
Germany Durrant (2007) 241 0 1590 1630
Germany Hiegel (1961) 240 156 1580 1630
Germany Kauertz (2001) 245 0 1580 1620
Germany Kieckhefer (1976) 189 78 1300 1490
Germany Klaits (1982) 1 0 1670 1670
Germany Midelfort (1972) 4,243 3,193 1300 1700
Germany Moeller (2007) 3,844 0 1570 1700
Germany Niess (1982) 556 0 1530 1690
Germany Schraut and Beutter (1988) 90 48 1560 1750
Germany Wilde (2003) 894 300 1400 1790
Hungary Klaniczay (1990) 1,644 474 1520 1770
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Table 1.6: Witch-Trial Records by Source and Country (cont.)

Country Source Persons Tried Deaths Start Decade End Decade

Ireland Carlson (2013) 40 0 1570 1660
Ireland Kieckhefer (1976) 12 1 1320 1320
Italy Kieckhefer (1976) 94 60 1320 1490
Italy Martin (1989) 510 0 1550 1650

Luxembourg Dupont-Bouchat (1978) 216 99 1580 1640
Luxembourg Kieckhefer (1976) 3 0 1470 1470
Netherlands Gijswijt-Hofstra (1991) 43 3 1450 1850
Netherlands Kieckhefer (1976) 22 1 1320 1490
Netherlands Waardt (1991) 304 42 1370 1820

Northern Ireland Carlson (2013) 9 0 1690 1710
Norway Naess (1990) 863 280 1560 1750
Poland Kieckhefer (1976) 12 3 1430 1490

Scotland Goodare et al. (2003) 3,562 189 1560 1720
Scotland Kieckhefer (1976) 1 1 1470 1470

Spain Henningsen (1980) 1,946 0 1610 1610
Spain Kieckhefer (1976) 3 1 1430 1450

Sweden Sörlin (1999) 353 0 1630 1750
Switzerland Bader (1945) 8,643 5,306 1350 1780
Switzerland Carlson (2004) 106 104 1420 1570
Switzerland Kieckhefer (1976) 334 167 1380 1490
Switzerland Midelfort (1972) 79 43 1490 1690
Switzerland Monter (1976) 634 71 1520 1680
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Table 1.7: Confessional-Battle Records by Source and Religious War

War Source Number of Battles Start Decade End Decade

British Wars of Religion Jaques (2007) 86 1630 1650
British Wars of Religion Royle (2004) 25 1630 1650
British Wars of Religion Siochrú (1999) 11 1640 1650

Eighty Years’ War Jaques (2007) 51 1560 1640
Eighty Years’ War Parker (1977) 9 1560 1590
Eighty Years’ War Tracy (2008) 20 1570 1580
Eighty Years’ War Israel (1997) 17 1580 1630

French Wars of Religion Jaques (2007) 32 1560 1620
French Wars of Religion Knecht (2010) 8 1560 1590
French Wars of Religion Holt (2005) 2 1620 1620
German Peasants’ War Miller (2003) 17 1520 1520

Knights’ Revolt Hitchcock (1958) 2 1520 1520
Marian Civil War Jaques (2007) 2 1560 1560
Marian Civil War Wormald (2001) 4 1560 1570

Schmalkaldic Wars Heinze (2005) 1 1540 1540
Schmalkaldic Wars Jaques (2007) 2 1540 1550
Schmalkaldic Wars Tracy (2002) 3 1540 1550

Swiss Religious Wars Heinze (2005) 1 1520 1520
Swiss Religious Wars Jaques (2007) 3 1530 1600

Thirty Years’ War Wilson (2009) 40 1600 1640
Thirty Years’ War Jaques (2007) 88 1610 1640
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Chapter 2: Missing Sticks: Property Institutions and Income

Dissipation in Indian Country

2.1 Introduction1

Rules governing the use and ownership of property play a central role in the coordination of eco-

nomic activity. They influence the development and structure of markets. Thus, the choice over

different property institutions can result in significant differences in economic outcomes (Libecap

and Lueck 2011).

We study a wealth-destroying property institution on American Indian reservations in the United

States. Indian reservations present an interesting puzzle because their persistence in poverty is

surprising for several reasons. One, these nations are in close proximity to, and in fact surrounded

by, a country whose citizens are among the wealthiest in the world. Also, tribal governments and

their members control land that contains an abundance of natural resources. Moreover, they receive

significant transfer payments from the US federal government (Anderson and Parker 2006; Cornell

and Kalt 2000).

The lingering poverty found on reservations suggests that institutional constraints are holding

back the economic progress of American Indians. One such constraint is the attenuation of land

ownership rights on Indian reservations. In the 1880s, the US federal government passed major

legislation that initiated the privatization of reservation land, called “allotment.” Allotment policy

conveyed ownership rights over land parcels to individual Indians, but did not give to Indians the

legal titles. The legal titles were to be held in a federal trust. Because new land owners did not

receive possession of their legal titles, they could not sell, gift, mortgage, or lease their land without

approval from the secretary of the interior. Thus, allottees faced higher costs than for what would

otherwise be ordinary real estate transactions.
1This chapter was co-authored with Thomas Stratmann.
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Allotment further complicated Indian ownership of land by limiting how Indians could handle

the transfer of property through inheritance (Lawson 1984). Allotment policy did not recognize an

Indian will as a valid legal document until 1910 (Kappler 1913). Since Indians did not possess the

right to re-distribute their property, when an allottee owner died prior to 1910 or without a will after

that date, the federal government had a responsibility to probate the estates of deceased owners

of trust property. Since the General Allotment act (GAA) directed the government to apply the

relevant state’s probate laws, property was typically divided equally among all of the heirs. With

each passing generation, ownership rights on Indian land have undergone continual fragmentation, a

process known as “fractionation.” As of 2010, there were 154,443 individually owned land parcels

on Indian reservations, but because of fractionation the ownership of these parcels has split into

millions of shared claims.

Fragmented ownership is not a problem as long as property rights are well defined and enforced,

and transaction costs are sufficiently low (Coase 1960; Alchian 1965; Demsetz 1967). This is be-

cause property rights provide individuals with incentives to find an efficient ownership structure of

an asset.2 However, if property rights are incomplete, or are unenforced, then transaction costs fre-

quently prevent Coasean exchange. Society is poorer in the absence of Coasean exchange because

resources will tend not to move to their highest-valuing user. That common pool resources harbor

the potential for this type of wealth destruction is well known (Gordon 1954; Hardin 1968; Ostrom

1990). Similarly, in the political arena, distributions of property rights that create “veto players” in-

crease the costs of political exchange (Buchanan and Tullock 1962; Tsebelis 1995). More recently,

scholars have identified other instances where misspecified property rights, known as “anticom-

mons” property, can lead to inefficient resource use (Heller 1998; Buchanan and Yoon 2000).

There is a wealth of scholarship providing anecdotal evidence that suggests fractionation has

negative economic consequences for American Indian land use (Gilbert and Taylor 1966; Lindo

1997; Guzman 2000; Bobroff 2001; Shoemaker 2003; McCulley 2005; Ruppel 2008). However,

that scholarship provides no systematic quantitative evidence.
2For example, firms organize as sole proprietorships, partnerships, or as corporations with millions of shareholders. In

free markets, the organizational structure is the outcome of a market process that tends to achieve an efficient allocation
of resources (Coase 1937; Alchian and Demsetz 1972; Williamson 1975).
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Based on the transaction costs literature, we develop a model that predicts that economic out-

comes on reservations will worsen as fractionation increases. Economic outcomes will be lower

on highly fractionated reservations, because decision costs regarding resource use increase as the

number of shared ownership claims over those resources increases.

We then turn from the fractionation analysis based on the reservation level, to a fractionation

analysis on a land parcel level. Since fractionation renders parcels too costly to manage by the co-

owners, Indians frequently rely on the Bureau of Indian Affairs (BIA), their trustee, to lease these

parcels to third parties on their behalf. We propose a model for the parcel level analysis, which

makes two predictions. First, the probability that a parcel is leased, increases as the number of

co-owners increases. This is because decision costs over resource use increase with the number of

co-owners. Second, since the leasing of Indian land relies on a principal-agent relationship, there

exists the potential for shirking by the BIA. To prevent shirking, Indian land owners must be willing

and able to monitor the BIA. However, as the number of co-owners increases, each co-owner’s

incentive to incur the costs of monitoring their leasing agent decreases. Thus, a second prediction

of our model is that, for the subset of parcels that have leases, we expect lease income to fall as

the fractionation of parcels increases. We test our model using data on Indian land ownership and

agricultural lease income in 2010.

Our results show that fractionation is associated with worse economic outcomes. Using reservation-

level data, we estimate that a standard deviation increase in fractionation reduces the median house-

hold income of Indians by $3,806 and reservation per capita income by $1,731. The Census Bureau

estimates the average income of all households in the United States to be $69,363. For Indians liv-

ing on reservations, the comparable estimate is $41,914. The Census Bureau further estimates that

per capita income is $26,641 across the entire United States, and that it is $12,905 for Indians on

reservations. Thus, our reservation results suggest that fractionation accounts for 12.5 to 14 percent

of the income gap between Indians living on reservations and the average level of income in the

United States.

Our parcel-level analysis shows that parcels with twenty or more co-owners are three times more

likely to be leased than parcels with a single owner. The percent of parcels leased with twenty or
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more co-owners is 39.9 percent and the corresponding percentage for single owned parcels is 12.9

percent. Using our data on agricultural-leases, we document that the leasing of land is subject to a

principal agent problem. Revenues from leases are lower when the BIA gives lease rights to more

fractionated land parcels. We find that parcels with more fractionation generate between $3,964 and

$5,064 lower lease income per parcel per year.

Our results relate to scholarly works that document the impact of property institutions on the

economic outcomes of Indian reservations (Carlson 1981; Anderson and Lueck 1992; Akee 2009).

Carlson (1981) demonstrates that agricultural output on reservations showed a noticeable decline by

the 1920s as a result of allotment policy. Anderson and Lueck (1992) estimate that trust restrictions

are responsible for a large portion of the difference in agricultural output on and off Indian reserva-

tions. Akee (2009) observes a convergence in real estate values between trust and non-trust land on

the Agua Caliente Reservation. Akee (2009) argues that this convergence was the result of relaxing

trust restrictions that previously limited the length of leases on that reservation.

In contrast to these studies, we examine fractionation directly. We do so by using income based

measures of reservation poverty and micro-level lease data.

Section 2 provides an overview of the allotment system and the institutions that govern Indian

land. Section 3 describes the data used this paper. Section 4 models the impact of fractionation on

economic outcomes at the reservation level. Section 5 develops our model of land leases. Section 6

describes the empirical methods. Section 7 presents the results. Section 8 concludes.

2.2 Inherited Institutions: The Legacy of Allotment Policy

In 1887, Congress passed the General Allotment Act (GAA), which formalized the privatization of

land on Indian reservations.3 Allotment meant that reservation land would be surveyed, divided into

parcels, and then assigned to individuals and families.4

3Allotments were granted prior to 1887 through various treaties with Indian tribes, but the General Allotment Act of
1887 marked the transition of federal Indian policy to a more organized and systematic use of allottments.

4As part of our positive analysis of fractionation we do not address the motives of Congress for allotment policy.
Some scholars suggest that allotment was a paternalistic and racist policy, intended to undermine the authority of tribal
governments (Carlson 1981; Kelly 1983; Roback 1992). That is, proponents of the GAA wanted to assimilate Indians
into white society by creating incentives for Indians to become farmers, and further, they wanted to open reservation land
to settlement by whites.
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Since allotment was a large undertaking for the Department of the Interior (DOI), it only allotted

a few reservations in any single year. Depending on the size of the reservation, allotment could take

several years. Allotment of a reservation was complete when either all of the parcels for the entire

reservation had been assigned to an Indian owner, or when every Indian or family living on that

reservation had received an allotment. In the latter case, when there was reservation land available

for allotment that exceeded the amount necessary to allot each Indian a parcel, the remainder was

declared “surplus,” and was made available for sale to non-Indians.

Indians typically received between 40 and 160 acres of farmland or up to 320 acres of grazing

land.5 These assignments, however, did not amount to a full privatization of reservation land. The

Indians who had their allotment applications approved received a beneficial ownership interest,

which conveys only the right to use or profit from the assigned land parcel. Allottees did not receive

legal control over their land. The federal government retained the legal titles in a federal trust.

Since these Indian landowners did not control the legal titles to their land, they could not uni-

laterally perform ordinary real estate transactions. They could not sell, gift, mortgage, or lease their

parcels without approval from the secretary of the interior. Inheritance, the only mechanism avail-

able to alienate an ownership claim, was also limited by allotment policy. Indian landowners were

not permitted to direct the transfer of their property by will until 1910.6 After 1910, many Indians

died without a will, given that will writing was not part of Indian tradition.

As trustee, the federal government has a responsibility to probate the estates of trust property

owners when a valid will is unavailable. In these situations, the GAA instructed the DOI to apply

the relevant state’s probate law when processing the estate of a trust property owner. Even though

state probate laws were not uniform, this generally meant that property was divided equally among

all of the heirs.

Inheritance is where fractionation starts, because the federal Indian trust prevents trust property
5Allotment sizes also depended on availability. Carlson (1981, pg. 10) notes that “in cases where land on a reservation

was insufficient to allot each household 160 acres, allotments were prorated.” Annual Reports from the Department of
Indian Affairs from 1916 to 1934 documents the number of allotments approved and the total acreages for the allotted
reservations.

6After the Act of June 25, 1910, original allottees could dispose of their property by will, provided they were at least
twenty-one years old, and the will was “approved by the Commissioner of Indian Affairs and the Secretary of the Interior”
(Keppler 1913). The Act of February 14, 1913, extended the right to transfer property by an approved will to heirship
allotment owners (Keppler 1913).
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from either physically subdividing the land, or selling the property to divide the proceeds (Lawson

1984). When trust property is divided among heirs at probate, each heir receives a fractional per-

centage interest of the deceased’s ownership claim. The proceedings do not physically subdivide,

and there is no specification of separate legal land descriptions of the parcels.7 Instead, the new

owners acquire the land as tenants in common (Lawson 1984). For example, if an original allottee

died with four heirs to an eighty-acre parcel, each heir would receive an ownership interest of 25

percent of the whole parcel. The four co-owners would not receive separately identifiable twenty-

acre sections. Because Indian landowners share their parcels as tenants in common, when an owner

passes, there are no rights of survivorship. Thus, is it also possible that a single Indian might own

multiple claims to the same land parcel. Another example for this type of fractionated interests is a

situation where an Indian owner acquires an interest in a parcel as part of an inheritance from their

father first, and then acquire another interest in that parcel from an aunt or an uncle.

Originally, the trust restrictions placed on Indian land were intended to last only twenty-five

years. The idea was that during these years, Indian landowners would be protected from “unscrupu-

lous non-Indians” while they adjusted to a world of individual private property and a market for

real estate. Because some allottees died prior to the expiration of this twenty-five year window,

probate proceedings occurred, and Congress passed a series of legislative acts in 1902, 1906, and

1908 attempting to address the rights of heirship owners.8 These acts empowered the secretary of

the interior to approve sales of allotments by Indians and Indian heirs. Original allottees could also

apply to be declared “competent” and thereby acquire the title to their land in a conversion from

trust status to fee simple. Since the trust system encumbered ownership of allotted parcels, many

Indians took advantage of their new rights and sold their ownership claims to non-Indians who could

own the land in fee simple.

These policy changes contributed to a large portion of reservation land leaving Indian ownership.

Before the allotment era, Indian tribes resided on 138 million acres of reservation land (Canby
7It is possible for owners to create partitions of allotted land. In these cases, the partition becomes a new parcel with

a separate legal description from the original land acreage. However, this is a different process from the subdivision that
occurs during the probate process.

8These acts are the Act of May 27, 1902, the Act of May 8, 1906 (“the Burke Act”) and the Act of May 29, 1908
(Kappler 1904, 1913).

68



2004). Although allotment had not yet reached all of Indian Country, by 1934 the quantity of

reservation land under Indian ownership was forty-eight million acres. This reduction of nearly two-

thirds of the Indian owned land base occurred through the sale of surplus land by the government,

foreclosures due to the non-payment of taxes, and the selling of allotments by Indians.

In 1934, Congress reacted to this land loss by passing the Indian Reorganization Act (IRA),

legislation that ceased allotting land.9 The IRA also placed all of the remaining forty-eight million

acres of reservation land into trust status, regardless of whether the land was still controlled by tribal

governments or had been allotted to individuals. This legislation ended the allotment era, but it also

ended the trust-to-fee simple conversion process and extended the trust period indefinitely, and with

it, continuing with the probate system for land held in the federal trust. The federal Indian trust still

exists to this day and the BIA continues to probate the estates of Indians.

While the probate system in combination with a continuing lack of will writing generates frac-

tionated parcels, the underlying cause is attenuated property rights. Allotment policy gave Indians

private property in name, but these ownership rights did not include all of the sticks in the traditional

property rights bundle. The combination of trust restrictions and legal rules precludes the trading

of these ownership rights in ways that could prevent or reduce fractionation. 10 As a result, allotted

land has been subject to fractionation for over a hundred years, and it is now common for dozens,

hundreds, and on occasion, even thousands of Indians to jointly own land on Indian reservations.

Figure 2.1 illustrates how fractionation of parcels grows exponentially over time.

2.2.1 Tribal vs. Allotted Land

The term “Indian land” refers to the fifty-six million acres of land contained in the federal Indian

trust. Three-quarters of Indian land is owned solely by tribal governments. Tribally owned land is

not subject to trust restrictions of use and alienation and therefore does not fractionate. In terms of

parcels, there are a total of 64,594 held by tribal governments, and 156,830 parcels held by Indians,

subject to trust restrictions.
9Akee (2009) observes that allotments on the Agua Caliente Reservation were granted in 1959 as part of the Agua

Caliente Equalization Act of 1959, after the resolution of a lengthy legal dispute.
10Despite the restrictions, it is still possible for land to leave the federal Indian trust. If a non-Indian heir receives

property interests through probate, those interests are removed from trust status.
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In our terminology “allotted land” refers to the fourteen million acres of individually owned

Indian land.11 Allotted land is primarily owned by individual Indians, but non-Indians, tribes, cor-

porations, and the federal government may also be co-owners.12 Since fractionation exists only on

allotted land, therefore we focus our study on the individually owned portion of the trust.

While fractionation occurs on only a quarter of Indian land, it represents a significant issue for

economic development for at least two reasons. First, there are large differences in the proportion

of allotted land across reservations due to the sequential rollout of allotment. Some reservations are

largely unaffected by fractionation because the trust portion of the reservation consists of only tribal

land, while the trust land on other reservations is nearly completely fractionated. One such example

is the Lake Traverse Indian Reservation located in the northeast corner of South Dakota. Over 90

percent of all trust acres on Lake Traverse are fractionated.

Second, reservations are not cleanly divided into a tribally owned section and an allotted section.

Reservation land is “checkerboarded,” which means allotted land, tribal land, and acres held in fee

simple status by non-Indians are interlaced throughout reservations. Figure 2.2 shows an example of

checkerboarding from the Crow Reservation. While fractionation occurs on allotted land, its effects

may extend to surrounding land.

2.3 Data

The BIA uses its Trust Asset and Accounting Management System (TAAMS) to manage the ac-

counting of ownership-interest records for trust property. The ownership and lease data used in

this paper comes from a statistical extract of TAAMS. Our data does not include personal and trust

information pertaining to specific individuals. However, the data set has a unique system refer-

ence number. With this feature of the data, we can group ownership records at the owner level.

This allows us to count the number of unique owners per parcel, since any single land owner may

have multiple ownership interests in the same parcel. Our data covers all Indian reservations in the
11Parcels that were once allotted can be designated as tribal acres today if a tribal government acquired the parcels

outright. We also note that not all individually owned Indian land was part of the original allotments. Indian landowners
could purchase fee simple interests and convert them for trust inclusion.

12Section 17 of IRA permits tribes to incorporate and purchase interests in Indian land.
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TAAMS database in April 2010.

Our data contains information on parcel acreage, ownership-percentage interest, a reservation

identifier, and resource codes that indicate whether a parcel has surface rights, subsurface rights, or

both. The data also include an owner-type classifier that identifies whether the owner is an Indian,

non-Indian, tribe, corporation, or government agency.

To create our sample of parcel data we make several exclusions. First, we exclude the 64,594

tribal parcels because tribal land does not fractionate.13 Our interest is to study individually owned

parcels, which do fractionate. A second restriction is that the TAAMS database includes parcels

whose land survey data is incomplete. For these parcels the BIA uses a placeholder of “0.001”

as the acreage value. Since we do not have the actual acreage values for these parcels, we omit

any parcel that has an acreage value of less than one acre. There are 11,167 such parcels in the

database. These restrictions leave us with 145,697 parcels, or about 93 percent of all individually

owned parcels in the federal Indian trust.

The TAAMS data also includes a reference number, with which we can match parcels to agri-

cultural lease income data. The leasing data include the quarterly rental rate, allowing for the

calculation of a per-acre income measure for each parcel with an agricultural lease.14

2.4 Fractionation at the Reservation Level

Transaction costs theory guides our empirical investigation. Fractionation increases the cost of

sales, gifts, mortgages, and leases for land owners. As a result, transaction costs models predict

worse economic outcomes in areas where land is more fractionated.

Fractionation increases decision costs. The costs of coming to an agreement over what to do
13However, a tribal government may be a co-owner of an individually owned parcel. Additionally, while tribal land is

typically owned solely by tribal governments, there are some tribal parcels that are held jointly between tribes and other
government entities.

14Our data set from the BIA also includes information relating to oil and gas leases, grazing leases, and business leases.
In each of these cases, however, we exclude the data in our analysis of lease income. Oil and gas leases are typically
standard contracts, with three stages of payment: an acreage bonus paid up front, a nominal rental rate paid per time
period, and a royalty on the oil and gas sales. Our data only include the quarterly rental payments, which tended to be a
flat rate of $2.50 per acre. Similarly, grazing on trust land also tends to be a standard contract, regardless of whether the
land is leased as a range unit or a grazing permit. The quarterly income on graze land is $2 per acre for a range unit and
$4.50 per acre for a grazing permit. We exclude business leases because approximately 75 percent of all business-lease
income occurs on the Agua Caliente Reservation, which limits the amount of variation available.
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with a land parcel increase with the number of people who are required to give consent for a col-

lective action (Buchanan and Tullock 1962). At the same time, the per capita benefits of reaching

a decision fall with each additional co-owner. At high levels of fractionation, it is unlikely that any

single co-owner has a significant economic stake in the land.

Fractionation also increases the potential for strategic behavior, where one party might hold out

to obtain a larger share of the gains. For example, a co-owner may refuse to approve the terms of a

lease and withhold his or her consent until offered a disproportionate share of the rental income.

For these reasons, we hypothesize that fractionation to impede the use of allotted land. To test

this hypothesis, we first analyze economic outcomes at the reservation level, where we predict worse

economic outcomes on reservations with more fractionation of land.

From the BIA data we computed the total number of “fractional consolidated interests” for each

reservation. We use the term consolidated to make explicit that we group the fractional interests

by unique owner, using BIA’s system reference number. As part of its recordkeeping, the BIA

maintains separate records for each individual ownership interest. Even when the same individual

owns multiple stakes in a parcel, the BIA does not merge these claims into a single ownership

record. As a result it is common for the total number of ownership records to exceed the number

of co-owners for a given parcel. To avoid double counting owners within each parcel, we group

the records by unique owner. We then sum each parcel’s ownership count up to the reservation

level. We prefer this measure to, for example, simply counting the number of unique landowners on

each reservation. This is, because our approach allows us to capture that a given owner may share

ownership in more than one parcel on a given reservation. We count a landowner twice if she shares

ownership in two parcels, but not if she has two interests in the same parcel. Further, since we are

interested in measuring fractionation, we sum the owner counts for fractionated parcels and do not

count the ownership claims of parcels with only a single owner.

We correlate our measure of reservation fractionation with measures of reservation income,

both median and average household income and per capita income. We collect these data from

the Census Bureau’s American Community Survey (ACS). We use the five-year estimates from the

ACS in 2012 because the ACS has replaced the long-form version of the decennial census, and
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2010 is the middle of that ACS sample. Between the BIA data and the ACS data we matched 163

reservations. Table 2.1 shows the summary statistics for these reservations.

Figure 2.3 plots the data for median household income and the number of fractional consolidated

interests. The figure shows median household income for all races on the reservation, as well as for

Indians only. As a point of reference, we also include the US median household income. The

graphs show that for all races and for Indians only, incomes on the majority of reservations have

median income levels that lie are below the national figure of $50,380 for 2010 (Census Bureau

2012).Additionally, we fit a linear model regressing median household income on fractionation

interacted with an indicator for racial groups. The effect of fractionation is negative for both groups,

but is stronger for Indians only than for all races. This finding is consistent with the hypothesis that

fractionation has the largest negative impact for Indians, who constitute the ethnic group owning

the fractionated land. These effects are statistically significant and we report the point estimates and

associated p-values in Figure 2.3.

Figures 4 and 5 repeat the previous scatterplot with two additional income measures, average

household income and per capita income. For these measures, the data allow us to separate the in-

come data by Indians or non-Indians living on the reservation. As before, fractionation is negatively

related to the income in Indians, regardless how measured, and the regression estimates are actually

positive for non-Indians. These results suggest that fractionation is not associated with less income

for non-Indians, but does negatively affect the incomes of Indians living on reservations.

To investigate the relationship between income and fractionation further, we estimate the regres-

sions that we show in Table 2.2. As control variables. we include the total number of trust surface

acres on the reservation, the proportion of the reservation held in fee simple status, the percentage

of the reservation that is Indian, and the percentage of the reservation that completed high school.

Since our measure of fractionation is a count variable, larger reservations that have more parcels

will tend to appear more highly fractionated than smaller reservations. To account for reservation

size, we include the number of trust surface acres. Following Anderson and Parker (2006) we also

include an estimate for the percentage of a reservation held in fee simple status.15 Fee simple acres
15As Anderson and Parker (2006), we estimate percentage fee by subtracting trust surface acres, as measured by BIA,

from the total reservation land area figures reported by Census Bureau, and then divide by total land area (and exclude
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do not carry trust restrictions and therefore might be more productive. We anticipate a positive

relationship between percent fee simple and our two income measures. To control for racial het-

erogeneity on the reservation we include the percentage of reservation population that identifies as

Indian. Our measure for human capital is the percentage of reservation population that completed

high school. We expect a positive relationship between education and income. Because the ACS

data did not include educational attainment by racial group, we cannot use an Indians only measure

for educational attainment.

Our dependent variable is either the income of all races on the reservation, Indians only, or the

income of non-Indians on the reservation. Since only Indians own fractionated land, fractionation

at the reservation level should have the largest negative impact on Indian income, as opposed to the

income of non-Indians.

Table 2.2 shows that higher levels of fractionation are associated with lower incomes for Indians,

but not for non-Indians, regardless of how we measure income. While none of the three point

estimates on fractionation are negative and statistically significant for non-Indians income, all three

point estimates are negative for Indians only and two out of three are negative and statistically

significant for Indian income. Our estimates imply that a standard deviation increase in fractionation

reduces the incomes of Indians by between $1,006 and $1,720.

Our results show that the percentage fee simple land is negatively related to income in five of

our six model specifications. And the effect is statistically significant in three of the specifications in

Table 2.2. While we anticipated that fee simple land is comparatively more productive than allotted

land, our variable may be capturing the effect of checkerboarding. Holding fractionation constant,

an increase in the amount fee simple acres may increase the degree of checkerboarding.

The results show that the percentage Indian individuals on a reservation has a consistently nega-

tive, and statistically significant, effect for all measures of income, and the effect is larger in absolute

value for Indian incomes than for non-Indian incomes. Related to our results is a variable used in

the economic development literature which is “ethnolinguistic fractionalization.” The economics

literature typically shows that areas with more ethnic, linguistic and religious diversity will have

bodies of water).
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greater conflict and therefore worse economic outcomes.16 However, our results suggest that in-

come is higher when non-Indians make up a larger proportion of the population. This might be

because non-Indians might have stronger economic connections to market participants outside of

reservation boundaries.

Percentage that completed high school has an expected positive effect, but is not statistically

significant, in columns 1, 3, and 5 of Table 2.2 where our dependent variable is measured as either

the income of all races or the income of non-Indians only. However, in columns 2, 4, and 6 where we

use the income of Indians-only, high school completion percentage has a negative and statistically

insignificant effect. That the effect is not positive might be due to the fact that our education variable

is not very well defined, when Indians are the minority of the reservation population. This is, due to

data availability, we use the high school completion rate for the entire reservation population, rather

than for Indians-only in these specifications.

The estimated effect of fractionation that we observe in our regressions is consistent with the

hypothesis that fractionated land ownership increase transaction costs. However, there is the issue

regarding whether fractionation is endogenous in our regression equation..

First, a correlation between high levels of fractionation and lower levels of income might be

due to the degree of conscientiousness of reservation inhabitants. Conscientiousness is known to

be linked to better labor market outcomes and income earned.17 Conscientiousness may also be

associated with fractionation because Indian owners can take steps to mitigate fractionation by writ-

ing a will and by structuring the will so as not to increase fractionation. For example, an Indian

owner may will his land property to a single heir and give his other assets to any remaining heirs,

thus keeping the current level of fractionation intact. Our failure to account for conscientiousness,

then, may produce misleading results with respect to the causal effect of fractionation on measured

income levels. If conscientiousness is the omitted variable, OLS overstates the any negative effect

of fractionation.

A second potential source of endogeneity is the quality of reservation land. Indians who own

lower-quality land both have a reduced incentive to protect that land from fractionation by writing
16The seminal article for this literature is Easterly and Levine (1997).
17For a survey in this literature see Bowles, Gintis, and Osborne (2001).
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a will and are likely to have lower earning potential from that land. If the level of fractionation

is correlated with land quality, then our estimate of the effect of fractionation is biased, and OLS

overstates the negative effect of fractionation. Our data do not allow us to identify, within the

reservation, which specific land parcels are the allotted acres. This prevents us from including a

control measure for the underlying productivity of allotted land.

On the other hand, Carlson (1981) provides evidence that some reservations had attractive fea-

tures for some types of agricultural production, for example, such as being located in regions with

higher than average rainfall. Carlson argues that reservations in these areas were allotted earlier than

those reservations that were located in drier climates, because the former are more suitable for farm-

ing. In that case, fractionation is correlated with land quality due to the timing of allotment policy.

That is, reservations with higher quality land might be more fractionated on average, because on

those reservations the exponential fractionation process would have started sooner and at the same

time these reservations have productive land. In this case, OLS will understate the negative effects

of fractionation.

To address these concerns we employ an instrumental variables (IV) approach. We will use

the number of approved allotments on reservations from 1860 to 1934 to estimate the level of frac-

tionation in 2010.18 We use this time range because these dates mark the beginning and the end

of the allotment period. While the number of original allotments is not influenced by land quality,

the number of original allotments on a given reservation is instead a function of the population of

the tribes living on that reservation. Moreover, allotment policy was externally imposed upon these

Indian tribes. At the same time, the number of original allotments approved by 1934, the end of

the allotment period is relevant for predicting the level of fractionation on that reservation in 2010,

because on reservations with larger populations the potential for fractionation is greater. Ceteris

paribus, a larger population leads to more fragmentation every time a land owner dies, because

there are more heirs that will each inherit separate claims. Thus, we predict a positive correlation

between the number of originally approved allotments and the level of fractionation in 2010. We

find that the correlation coefficient between fractionation is and the number of original allotments
18These figures are contained in the Annual Report of the commissioner of Indian affairs to the secretary of the interior

from 1916 to 1934.
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is 0.79 and statistically significant. This initial finding supports our hypothesis that our instrument

is positively correlated with fractionation in 2010. Next we estimate the first-stage regressions and

report the in Table 2.3.

In these first stage regressions the point estimates on the number of original allotments is pos-

itive and statistically significant at the one percent level in all specifications (Table 2.3). In all

specifications the point estimates on our instrument are very similar, which is due to the fact that the

specification merely differ in the number of reservation observations, which are dependent on the

availability of data for our various income measures. The first-stage results predict there are thirteen

fractional consolidated interests in 2010 for every additional allotment approved on a reservation by

1934. As an example, there were 5,604 allotments approved on the Cheyenne River Reservation

in South Dakota. Our regressions predict that Cheyenne River has 72,852 fractional consolidated

interests in 2010. Counting the actual consolidated interests for Cheyenne River, we find that there

are a total of 63,547 interests.

Table 2.4 presents the results from our IV models. While the direction of the effect of fraction-

ation is the same in these specifications as in the OLS specifications, the three coefficients in the

Indians only models are about twice as large, compared to OLS. The IV results show that the OLS

models understate the negative effect of fractionation.

The IV models show that a one-standard-deviation increase in reservation fractionation reduces

the median household income of Indians by $3,806. For per capita income, the estimated effect

of a one-standard-deviation increase in fractionation is $1,731. Given the size of fractionation’s

estimated effect, the evidence we present here suggests that the institutional structure of allotted

land acts as a constraint to Indian income generation.

2.5 Leasing on Allotted Land

Any Indian who owns 100 percent of an allotted land parcel has the right to take possession of that

parcel for her own use. However, for fractionated allotted land, possession and use by the co-owners

is limited by a rule the BIA adopted in 2001 (DOI 2001). For any co-owner to possess and use trust

property, that individual must first receive permission from the other co-owners or obtain a lease
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approval from the BIA (25 C.F.R. §162.104b).19 This requirement creates high transaction costs for

Indian landowners of fractionated land.

As trustee, the BIA plays a large role in the leasing of allotted land. Because high transaction

costs preclude most owner-to-owner arrangements, and all leases must first be approved by the BIA,

any income generating use of allotted land virtually requires the BIA’s participation. The nature

of this relationship suggests allotted land is best analyzed through the lens of a principal-agent

framework.

2.5.1 BIA as Leasing Agent

There are three ways to lease allotted land. First, the co-owners may come to an agreement among

themselves and submit a lease application to the BIA for approval. This is the case regardless of

whether the lessee is one of the parcel’s co-owners or another party.

Second, in its capacity as trustee, the BIA has the responsibility to take actions with trust prop-

erty that the BIA deems are in the best interest of Indians. If the co-owners desire to lease their land

and want help with finding someone to lease the parcel, or when the co-owners cannot agree to terms

among themselves, the BIA is empowered to execute leases on their behalf (25 C.F.R. §162).20 The

BIA places advertisements for the parcels and awards leases to the “highest responsible bidder”

after evaluating all of the sealed offers.

The third way to lease allotted land is through a so-called BIA “desk lease.” If reasonable

attempts have been made to notify a parcel’s co-owners of the BIA’s intention to grant a lease, and

the Indian landowners present no alternative within three months, the BIA may grant a lease on their

behalf (25 C.F.R. §162.209). The BIA uses this authority “when necessary to protect the interests of
19Shoemaker (2014) argues the BIA’s requirement of lease before possession stands in stark contrast to the bundle of

rights typically conveyed by tenants in common ownership. Only on Indian land are the ownership rights of tenants in
common property restricted ex ante from possession and use. Further, co-owners are not exempt from the requirement of
a fair market rental payment, unless the other owners have waived their rights to rental income (BIA 2006). Shoemaker
points out that traditional tenancy in common ownership does not carry a presumptive right to rental income from the
possession and use of land by its co-owners.

20This authority was originally granted by a series of amendments to the GAA. Section 4 of the act of June 25, 1910
enabled the secretary of the interior to make leases of allotted land, for a period of up to five years. The limit on lease
lengths was extended to ten years by Section 1 of the act of May 18, 1916. Lease-length limits were further extended to
twenty-five years, with provisions for an additional twenty-five-year renewal, as part of the Indian Long Term Leasing
Act of 1955.
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individual Indian landowners” (25 C.F.R. § 162.209). For example, if the whereabouts of individual

owners are unknown to the BIA, and it determines that a lease would be preferable to letting the

land “lie fallow,” then the BIA may unilaterally advertise and take bids for a lease.

The amount of ownership consent required to execute a lease depends on the type of lease. The

American Indian Agricultural Resource Management Act of 1993 (AIARMA) regulates agricultural

leases. Section 105 of AIARMA set the ownership-consent requirement for an agricultural lease at

a simple majority, as long as the lease agreement provided the minority interest(s) with at least

fair market value for the land. All non-agricultural leases are regulated under the Indian Land

Consolidation Act of 2000 (ILCA) and the American Indian Probate Reform Act of 2004 (AIPRA).

For non-agricultural leases, AIPRA introduced a sliding scale for required co-owner consent. For

parcels with five or fewer owners, 90 percent of the undivided interests are required to consent; for

parcels with six to ten owners, 80 percent; for parcels with eleven to nineteen owners, 60 percent;

and for twenty or more owners, a simple majority are required to consent.

Prior to AIARMA, ILCA, and AIPRA, a lease on allotted land required unanimous consent

of the co-owners in order to obtain BIA approval. A unanimity rule in the presence of fractiona-

tion was likely to have made the transaction costs of executing lease agreements among co-owners

prohibitively expensive. That Congress reduced the consent required to execute lease agreements

with these three acts, appears to implicitly acknowledge the large transaction costs associated with

fractionation.21

2.5.2 A Model of Leasing on Allotted Land

We assume that allotted land has two uses, either use through home production or through being

leased through the BIA. Home production includes any use by the Indian owners themselves, such

as farming or grazing, setting up a business, or as a home site. Alternatively, the Indian owners can

rely on the BIA to act as their agent and lease their land for use by another party.

We assume that the value of home production declines as the number of co-owners to a given
21While it is interesting to study changes to the regulatory environment, we are unable to do any before-and-after

comparisons. The BIA data only allow us to observe a cross section in 2010, after AIARMA, ILCA, and AIPRA were in
effect.
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parcel increases, shown as curve H in Figure 2.6. We employ this assumption because decision mak-

ing costs increase as the number of individuals required for a collective action increases (Buchanan

and Tullock 1962).

To simplify our analysis, we assume that land is homogenous in size and lease-income-earning

potential, as shown as curve I in Figure 2.6. Here, the potential lease income assumes that there are

no costs of monitoring lease agreements. Given this framework, all parcels to the left of N* will be

used by the co-owners for home production. To the right of N*, the co-owners will choose to lease

their land through the BIA.

As the agent, the BIA must exert effort to advertise and negotiate rental rates for allotted land

on behalf of co-owners. However, this effort is costly. Since the BIA is not the residual claimant

over lease income, the BIA might shirk. If the co-owners find that the BIA is not maximizing the

lease income of their land, they can attempt to punish the BIA by suing the government for the

reduced rental income in the court system. However, suing the government is a costly activity. As

a maximizing agent, the BIA will choose its effort level such that the disutility of additional effort

equals the disutility of increasing the probability that any individual co-owner will initiate legal

action.

As the number of co-owners to a parcel increases, each owner’s share of the rental income falls.

And, because each owner privately bears the costs of initiating legal action, each owner faces a

reduced incentive to monitor the BIA as the degree of fractionation increases.

With monitoring costs, our model predicts that lease income declines as the number of co-

owners increases. The vertical difference between potential lease income and the actual income

reflects the costs of monitoring the BIA. This line does not extend to the left of N* because in that

region the co-owners use the land strictly for home production.

Our model has two testable predictions:

1. The probability that an allotted land parcel is leased increases as the number of

co-owners increases.
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∂πL
∂N

> 0

2. With monitoring costs, lease income is negatively correlated with the number of

co-owners, conditional on having positive lease income.

∂IBL

∂N
|L < 0

If lease income is independent of the number of co-owners, conditional on being leased, then

this is evidence against our monitoring-costs hypothesis.

∂IL
∂N
|L = 0; [from 1 to N∗, IL = 0; N∗ →∞, IL > 0, constant]

While no model can completely capture all dynamics of leasing of allotted land, we briefly

discuss some anecdotal evidence supporting this model as a reasonable approximation, before sys-

tematically testing this hypothesis.

In the class action suit Cobell v. Salazar, an Indian landowner from the Blackfeet tribe in

Montana, Elouise Cobell, sued the federal government in 1996 for mismanagement of trust assets

and back payments related to the BIA’s accounting for Individual Indian Money accounts. The case

reached settlement in 2009 for $3.4 billion (Reis 2009). While not directly related to leasing, this

case is relevant, because fractionation was partially responsible for the mismanagement. Acting as

their trustee, the BIA is responsible for distributing to Indians any income received through the use

or sale of trust assets. Fractionation makes the BIA’s recordkeeping mandate more costly, and thus

it is likely that fractionation contributed to poor record keeping.

Two other incidents illustrate the uncertainty with respect to BIA’s ability to secure fair market

value for lease rental rates. First, in 1973 the Economics Research Associates (ERA) published a

study of agricultural leasing at the Fort Hall Reservation in Idaho. The ERA alleged that the rental

rates of trust land at Fort Hall were lower than comparable land off the reservation (ERA 1973). In
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response to this study, the General Accounting Office (GAO) released its own study of the Fort Hall

Reservation, disputing the claims of the ERA (GAO 1974).

A second, and more recent, case concerns oil and gas leasing on the Fort Berthold Reservation.

Fort Berthold is located on top of the Bakken Oil Field in North Dakota. In the early 2000s, regu-

lations related to drilling on reservation land were changed and the BIA began to lease land to oil

companies in 2006 (Crane-Murdoch 2012). Upon securing their oil and gas leases, several small oil

companies sold their lease rights in 2010 to larger oil companies for several hundred million dollars

more than they originally paid to acquire the rights. In 2011, the class action suit Two Shields v.

United States was filed, in which the plaintiffs argue that the DOI and BIA breached their fiduciary

duty (Gillette 2012). This case is still unresolved.

2.6 Fractionation at the Parcel Level

2.6.1 Empirical Model

To test the first prediction, that the likelihood of a parcel being leased increases with fractionation,

we estimate the model

(1) Pr(Lease = 1)ij= β0+ β1Fractionationij+ γX+εij

For the allotted land, the dependent variable equals one if the parcel i on reservation j generates

lease income and zero otherwise. We use two alternative measures of fractionation. The first is the

number of co-owners per parcel. The second is a set of binary indicators for the AIPRA ownership-

group categories. This is a test of whether the impact of fractionation monotonically increases in

the number of owners. The X vector in (1) includes parcel-specific characteristics such as acreage

and resource type. Parcel resources types are surface rights only, subsurface rights only, and parcels

with surface and subsurface rights, the latter being our reference group.

As with our reservation-level analysis, fractionation might be endogeneous in our lease and

lease income regressions. For example, a correlation between fractionation and parcel lease rate

might be due to the due to reservation level omitted variables. We control for these variables by
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including reservation level fixed effects. These fixed effects control for the culture and other factors

specific to a reservation. However, another source of endogeneity that we cannot address might be

that the underlying quality of the land within a reservation affects both fractionation and whether the

tract is leased and the amount of lease income generated. Thus, our estimates have to be interpreted

with caution.

The second prediction of our model is that lease income falls with increasing fractionation. To

investigate this prediction we estimate the model

(2) Lease income per acreij= β0+ β1Fractionationij+ γX+εij

Since parcel size, and therefore earning potential, varies across parcels, we use lease income per

acre for a given parcel as our dependent variable. We again test both measures of fractionation and

control for parcel size and resource type.

2.7 Results

Table 2.5 presents descriptive statistics for the data of our parcel-level analysis. Across all of the

reservations in our sample, 27 percent of allotted land parcels were under a lease contract in April

2010.22 The average parcel in our sample is roughly 111 acres and has about 21 co-owners.

2.7.1 The Effect of Fractionation on the Probability of Lease Income

The first prediction of our theoretical model is that the probability of a parcel being leased increases

with the number of co-owners. As a first pass, we grouped parcels into categories with respect to

the number of owners. Table 2.6 shows the number of parcels in each of the ownership categories

as well as the percentage of parcels in each category that have positive lease income. The raw data

indicate that the likelihood of having a lease increases with the number of co-owners. Parcels with

twenty or more co-owners lease at about three times the rate of singly owned parcels, that is, 40
22This figure includes only leases for which the rental rate is positive. We exclude any encumbrance for a parcel where

the rental rate is zero. Typically, these encumbrances are for various types of easements, such as a right of way for a
highway or utilities.
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percent instead of 13 percent.

We investigate this relationship further by estimating a linear probability model and add sev-

eral control variables. The corresponding regression results in Table 2.7 support the hypothesis that

fractionation increases the propensity to lease allotted land. The coefficients on our variables of

interest are positive and statistically significant at the one percent level in all four model specifica-

tions. In Columns 1 and 2, we use the number of owners per parcel as our measure of fractionation.

In Columns 3 and 4, we use group-level indicators for fractionation. Parcels with a single owner are

the reference group. We include reservation-level fixed effects in Columns 2 and 4.

The regressions results in Table 2.7 show that an additional owner increases the probability of

a lease by between 0.0009 and 0.001 percentage points. Both estimates are significant at the one

percent level. However, these regression models assume the effect of fractionation is linear in the

degree of fractionation, that is, regardless of whether the number of owners increases from one to

two, or from fifty to fifty-one. The descriptive statistics in Table 2.6, though, suggest that the effect

of fractionation is nonlinear. Parcels with between two and five co-owners are over twice as likely to

be leased as single-owner parcels. The magnitude of the effect declines as fractionation increases,

as we observe only a 3.3 percent difference in lease rates between parcels in the groups of twenty

or more owners and of eleven to nineteen co-owners.

The results in Columns 3 and 4 of Table 2.7 use indicators for various ownership categories

instead of the number of owners. The findings show that lease probabilities increase at a decreasing

rate with fractionation. The point estimates for the effect of fractionation in Columns 3 and 4 are so

similar. The regression corresponding to column 4 includes reservation-level fixed effects, which

control for unobservable heterogeneity across reservations, characteristics such as culture and tribal

governance. The findings for that model show that the probability of a lease increases by 12.69

percentage points when comparing a parcel with a single owner and a parcel with between two and

five owners. The increase in probability between parcels with two and five owners and between

six and ten owners is approximately 61 percent or 7.8 percentage points. By comparison, the net

increase in probability between the groups of eleven to nineteen owners and of twenty or more

owners is only about 9 percent or 2.12 percentage points.
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Our regression results indicate the effect of fractionation on leasing is all but exhausted past

twenty co-owners to a parcel. This finding is interesting because it lines up well with AIPRA’s

sliding scale for owner consent, even though agricultural leases regulated by AIARMA and subject

to a majority ownership rule independent of the level of fractionation.

Our model specifications also include controls for parcel acreage and resource types. We find

that parcel acreage is positively associated with the probability of leasing and that the corresponding

point estimate is statistically significant. For example, a one-standard-deviation increase in acreage

raises the probability of a lease by 4.7 percentage points (Table 2.7, column 4).

Parcel records also indicate whether the rights associated with that parcel are for surface only,

subsurface only, or both. Compared to parcels with surface and subsurface rights, our reference

group, we expected that surface-only and subsurface-only parcels have a lower probability of being

leased. The specifications in Table 2.7 Columns 2 and 4 confirm this, though in Columns 1 and 3,

where we do not include reservation level fixed effects, the coefficient on surface-only parcels is

positive.

2.7.2 The Effect of Fractionation on Agricultural Lease Income

If there are monitoring costs associated with BIA leasing activity, then our model predicts that lease

income falls as fractionation increases. We investigate this hypothesis with a sample of agricultural

leases on 18,789 allotted parcels.

Table 2.8 shows the summary statistics for these parcels. The average parcel size in this sub-

sample is 124 acres, larger than in the wider sample. At an average of thirty-two co-owners per

acre these parcels also tend to be more fractionated. The quarterly rental rate for these parcels av-

erages about $49 per acre. The summary statistics indicate that eleven percent of these parcels are

single owned and that 41 percent of the parcels have twenty or more co-owners. Since we focus on

agricultural leases there are no subsurface-only parcels in this sample.

Table 2.9 shows these average rental rates and the degree of fractionation by various owner

categories. The descriptive statistics show that lease income falls as fractionation increases. Single-

owner parcels average around a $73 rental rate per acre compared to just over $41 for parcels with
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twenty or more co-owners. Parcels with between eleven and nineteen owners earn more on average

than parcels in the group of six to ten owners, but this difference between the two averages is not

statistically significant.

The regression estimates in Table 2.10 show that fractionation is indeed negatively and statisti-

cally significantly associated with agricultural lease income per acre. Columns 1 and 2 of that table

show that an additional owner, on average, is associated with a lease income reduction of between

two to seven cents per acre. For a one-standard-deviation increase in the number of owners, the re-

gression predicts a reduction of between $0.98 and $3.8 per acre in the quarterly rental rate. While

the coefficients are statistically significant at the one percent level, these estimates in the first two

columns of Table 2.10 assume the effect of fractionation is constant.

With our group indicators for fractionation, in columns 3 and 4 of Table 10, we find a non-

linear effect of fractionation. Consistent with our earlier results, the magnitude of the effect of

fractionation declines as the number of co-owners increases. Using the estimates from Column 4,

for an average-sized parcel (124 acres), with both surface and subsurface rights and a single owner,

the predicted quarterly rental rate is $14.44 ($17.63 – [124 * $-0.0257]). The model predicts that the

per-acre income of that parcel falls by $8 if it is in the group of two to five co-owners, a reduction

of 55 percent. By contrast, comparing an average parcel across the groups of eleven to nineteen and

twenty or more co-owners, the model predicts only a 1.22 percent reduction in the rental rate. All of

the fractionation coefficients in Column 4 are statistically significant at either the one percent level

or the five percent level.

To give these values some context, our estimates imply that an average-sized parcel with a single

owner earns about $7,162 annually. That is, if a 124 acre parcel is rented at $14.44 per acre, then the

lease revenue will be $1,790.56 per quarter. For an identically sized parcel with between two and

five co-owners the annual lease revenue is predicted to be roughly $3,200. Further, for a parcel with

twenty or more co-owners, the predicted annual lease revenue is about $2,100. On net, we estimate

that fractionation reduces the annual agricultural lease income by between $3,962 and $5,062 per

parcel per year, depending on the degree of fractionation. This difference is reasonably close to the

estimates from our earlier reservation-level analysis, which estimated a reduction of between $1,053
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and $1,731 in per capita income for a standard deviation increase in fractionation. Considering that

agricultural leasing makes up only part of the income-earning activity on an Indian reservation, our

estimates appear to be plausible.

The estimates in Table 2.10 also show that larger parcels are associated with a lower per acre

rental rate. The predicted effect is relatively small. In Column 1 and Column 3 we estimate that

surface-only parcels rent for about $30 less than comparably sized parcels with surface and subsur-

face rights. While this effect is statistically significant at the one percent level in these specifications,

this difference disappears completely when we add the reservation fixed effects.

2.8 Conclusion

This paper shows that property institutions explain differences in economic well-being. Our study

provides the first quantitative evidence that is consistent with the claim that fractionation increases

the transaction costs associated with land use. We describe how the absence of fully-specified

property rights has led to the fragmentation of land ownership among American Indians living on

reservations, and as a result, has reduced their income. We show that fractionation can explain a

large portion of the income gap between Indians living on reservations and the rest of the United

States. The effect of fractionation on earned income is observable at the reservation level and at the

individual parcel level. Thus, our findings suggests attenuated nature of American Indian property

rights is a detriment to maximizing the productive use of reservation resources.

Our analysis first connects fractionation to reservation-level measures of poverty, showing that

fractionation is associated with lower levels of income for Indians. We then propose a model of

allotted-land leasing, and tested the predictions of this model using agricultural-lease income data

from the BIA. The results show that the likelihood of a land parcel being leased increases with

fractionation. This result is consistent with the hypothesis that transaction costs of owner-to-owner

agreements rise as the number of co-owners increases.

We then show that fractionation reduces agricultural-lease rental income. This suggests that

there are costs of monitoring the BIA’s lease activity. Owners who share a parcel with a high-degree

of fractionation have little incentive to bear the costs of contesting whether the lease rates obtained
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by the BIA are at fair market value.

Our study suggests that land consolidation policies would likely improve the economic well-

being of American Indians living on reservation land. As part of the Cobell case, $1.9 billion of the

$3.4 billion settlement was set aside for the BIA to purchase fractionated interests as part of their

internal land consolidation program. The program offers to purchase any fractional interest from

within the individually owned portion of the trust. The Cobell Land Buy-Back Program is a ten-year

program that started operation near the end of 2012, and as of this writing, has made purchases at

six reservations in 2014.23 Future work may want to assess the effect of this program on Indian

income generation.

23The six reservations are Flathead, Fort Belknap, Gila River, Makah, Pine Ridge, and Rosebud. The DOI is reporting
information related to the Cobell Land Buy-Back Program at, http://www.doi.gov/buybackprogram/index.cfm.
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Table 2.1: Summary statistics for reservation income, ownership and allotment

Statistic N Mean St. Dev. Min Median Max

Median household income (All races) 163 36,759.6 14,001.2 2,373 34,626 101,652
Median household income (Indian only) 161 36,310.4 25,505.7 2,373 30,606 237,437
Average household income (Non-Indian) 156 51,138.0 18,003.4 5,033.5 52,626.6 132,663.0
Average household income (Indian only) 159 44,739.7 20,512.0 6,331.0 39,958.7 159,347.4
Per capita income (Non-Indian) 161 19,065.6 7,649.9 0.0 19,090.8 42,401.2
Per capita income (Indian only) 162 15,405.0 10,366.8 992.5 12,778.4 93,538.6
Number of parcels 163 820.0 1,704.7 1 130 10,927
Number of fractional consolidated interests 163 17,658.6 38,995.6 0 2,021 213,343
Surface acres 163 67,490.4 188,578.7 0.0 3,092.1 1,105,012.0
Percent fee 163 41.1 37.4 0.0 36.6 100.0
Percent Indian 163 54.6 30.9 1.1 60.8 100.0
Percent completed HS or more 163 78.6 12.8 6.2 82.1 100.0
Number of original allotments 163 927.7 1,772.7 0 85 9,895

Notes: The source of our income measures is the 2012 American Community Survey 5-year estimates and are adjusted
to 2010 dollars.

Table 2.2: Reservation income measures and fractionation

All races Indians only Non-Indians Indians only Non-Indians Indians only
Median household income Average household income Per capita income

(1) (2) (3) (4) (5) (6)

No. of fractional consolidated interests −0.003 −0.044∗ 0.052 −0.026 0.025∗ −0.027∗∗∗

(0.015) (0.027) (0.036) (0.021) (0.014) (0.010)
Surface acres −0.001 0.002 0.006 0.002 0.004∗ 0.0001

(0.003) (0.005) (0.008) (0.004) (0.003) (0.002)
Percent fee −68.920∗ −91.520 −34.448 −140.949∗∗ 14.072 −87.893∗∗∗

(38.682) (62.114) (56.675) (58.457) (22.840) (28.729)
Percent Indian −186.420∗∗∗ −266.448∗∗∗ −150.375∗∗ −289.044∗∗∗ −52.516∗ −162.271∗∗∗

(41.868) (78.520) (69.769) (91.931) (28.318) (54.688)
Percent completed HS or more 169.306∗ −383.234 238.334 −66.590 102.851∗ −104.080

(98.102) (293.116) (201.930) (196.705) (60.543) (129.862)
Constant 36,617.290∗∗∗ 85,531.540∗∗∗ 40,373.920∗∗ 71,827.700∗∗∗ 12,528.160∗∗ 36,551.420∗∗∗

(8,677.569) (25,763.630) (18,855.210) (20,522.360) (5,269.553) (13,597.490)
N 163 161 156 159 161 162
R2 0.145 0.099 0.089 0.112 0.156 0.179

Notes: The source of our income measures is the 2012 American Community Survey 5-year estimates and is adjusted to 2010 dollars.
Robust standard errors are in parentheses. * denotes significance at the 10-percent level, ** denotes significance at the 5-percent level,
and *** denotes significance at the 1-percent level.
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Table 2.3: First stage results

No. of fractional consolidated interests

(1) (2) (3) (4) (5) (6)

Original allotments 13.040∗∗∗ 13.049∗∗∗ 13.034∗∗∗ 13.033∗∗∗ 13.030∗∗∗ 13.044∗∗∗

(2.873) (2.879) (2.882) (2.885) (2.881) (2.876)
Surface acres 0.070∗∗ 0.070∗∗ 0.069∗∗ 0.070∗∗ 0.070∗∗ 0.070∗∗

(0.035) (0.035) (0.035) (0.035) (0.035) (0.035)
Percent fee 7.823 6.842 14.411 9.698 9.892 7.360

(59.884) (60.486) (65.730) (64.194) (63.857) (60.259)
Percent Indian 84.947 85.704 94.291 89.173 88.762 85.206

(68.791) (68.830) (75.482) (73.464) (73.419) (68.762)
Percent completed HS or more −69.206 −66.176 −116.342 −65.663 −64.936 −67.894

(98.534) (99.167) (136.978) (102.037) (99.109) (98.934)
Constant 1, 329.907 1, 061.392 4, 477.100 772.125 729.822 1, 219.119

(7, 533.395) (7, 572.571) (9, 948.093) (8, 267.609) (8, 081.585) (7, 545.739)
N 163 161 156 159 161 162
R2 0.713 0.712 0.711 0.712 0.712 0.713

Notes: The original allotment data comes from Department of the Interior annual reports. Robust standard errors are in
parentheses. * denotes significance at the 10-percent level, ** denotes significance at the 5-percent level, and *** denotes
significance at the 1-percent level.

Table 2.4: Reservation income measures and fractionation, IV models

All races Indians only Non-Indians Indians only Non-Indians Indians only
Median household income Average household income Per capita income

(1) (2) (3) (4) (5) (6)

No. of fractional consolidated interests −0.027 −0.098∗ 0.044 −0.073 0.028 −0.044∗
(0.024) (0.053) (0.046) (0.049) (0.020) (0.023)

Surface acres 0.002 0.010 0.007 0.009 0.004 0.003
(0.004) (0.010) (0.009) (0.008) (0.003) (0.004)

Percent fee −66.766∗ −86.374 −33.545 −135.858∗∗ 13.800 −86.251∗∗∗
(38.984) (62.855) (56.904) (59.159) (22.856) (28.722)

Percent Indian −184.325∗∗∗ −261.863∗∗∗ −149.507∗∗ −284.258∗∗∗ −52.785∗ −160.742∗∗∗
(42.132) (78.790) (70.189) (92.019) (28.381) (54.564)

Percent completed HS or more 170.049∗ −382.335 238.165 −65.576 102.754∗ −103.661
(97.940) (293.134) (201.909) (197.015) (60.644) (129.860)

Constant 36, 545.240∗∗∗ 85, 436.540∗∗∗ 40, 371.810∗∗ 71, 669.510∗∗∗ 12, 540.420∗∗ 36, 508.960∗∗∗

(8, 660.820) (25, 723.150) (18, 852.420) (20, 507.630) (5, 280.816) (13, 585.290)
N 163 161 156 159 161 162

Notes: The source of our income measures is the 2012 American Community Survey 5-year estimates and is adjusted to 2010 dollars.
The instrument used in the two stage least squares specifications is the number of original allotments approved from 1860 to 1934.
Allotment data comes from Department of the Interior annual reports. Robust standard errors are in parentheses. * denotes significance
at the 10-percent level, ** denotes significance at the 5-percent level, and *** denotes significance at the 1-percent level.
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Table 2.5: Summary Statistics

Statistic N Mean St. Dev. Min Median Max

Lease income? (yes = 1) 145,697 0.28 0.45 0 0 1
Number of owners 145,697 20.71 47.87 1 4 1,254
1 owner 145,697 0.36 0.48 0 0 1
2-5 owners 145,697 0.17 0.38 0 0 1
6-10 owners 145,697 0.11 0.31 0 0 1
11-19 owners 145,697 0.11 0.31 0 0 1
20 or more owners 145,697 0.25 0.43 0 0 1
Surface only parcel (yes = 1) 145,697 0.20 0.40 0 0 1
Subsurface only parcel (yes = 1) 145,697 0.30 0.46 0 0 1
Parcel acres 145,697 110.88 117.97 1.00 80.00 5,476.34

Table 2.6: Lease rates by ownership category

Number of
co-owners

Number
of parcels

Percent
leased

1 52,646 13.3
2-5 25,249 28.3
6-10 15,889 35.2
11-19 15,873 38.6
20+ 36,040 39.9
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Table 2.7: Linear probability models

Lease income? (Yes = 1)

(1) (2) (3) (4)

Number of owners 0.0009∗∗∗ 0.0007∗∗∗

(0.0000) (0.0000)
2-5 owners 0.1452∗∗∗ 0.1261∗∗∗

(0.0031) (0.0031)
6-10 owners 0.2180∗∗∗ 0.2039∗∗∗

(0.0038) (0.0036)
11-19 owners 0.2596∗∗∗ 0.2342∗∗∗

(0.0038) (0.0037)
20 or more owners 0.2665∗∗∗ 0.2555∗∗∗

(0.0029) (0.0032)
Surface only 0.1013∗∗∗ −0.1392∗∗∗ 0.1114∗∗∗ −0.1324∗∗∗

(0.0034) (0.0039) (0.0032) (0.0037)
Subsurface only −0.2452∗∗∗ −0.4525∗∗∗ −0.2518∗∗∗ −0.4865∗∗∗

(0.0026) (0.0030) (0.0025) (0.0030)
Parcel acreage 0.0007∗∗∗ 0.0005∗∗∗ 0.0006∗∗∗ 0.0004∗∗∗

(0.0000) (0.0000) (0.0000) (0.0000)
Constant 0.2319∗∗∗ −0.0091∗∗∗ 0.1159∗∗∗ −0.0066∗∗∗

(0.0026) (0.0030) (0.0023) (0.0023)
Fixed effects? No Yes No Yes
N 145,697 145,697 145,697 145,697
R2 0.1212 0.3471 0.1777 0.3825

Notes: Robust standard errors are in parentheses. * denotes significance
at the 10-percent level, ** denotes significance at the 5-percent level,
and *** denotes significance at the 1-percent level.

Table 2.8: Summary Statistics: Agricultural parcels

Statistic N Mean St. Dev. Min Median Max

Agriculture income per acre 18,789 48.89 119.74 0.01 17.93 3,411.11
Number of owners 18,789 32.31 56.47 1 14 1,254
1 owner 18,789 0.11 0.31 0 0 1
2-5 owners 18,789 0.17 0.37 0 0 1
6-10 owners 18,789 0.14 0.35 0 0 1
11-19 owners 18,789 0.17 0.38 0 0 1
20 or more owners 18,789 0.41 0.49 0 0 1
Parcel acres 18,789 124.62 147.68 1.00 80.00 5,307.50
Surface only 18,789 0.33 0.47 0 0 1
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Table 2.9: Agriculture lease income by ownership category

Number of
co-owners

Number
of parcels

Avg. rental
rate ($)

Standard
deviation

1 2,049 72.82 209.16
2-5 3,154 57.38 125.80
6-10 2,694 43.08 94.83
11-19 3,213 48.01 111.93
20+ 7,679 41.43 90.94

Table 2.10: Agricultural leasing

Lease income per acre

(1) (2) (3) (4)

Number of owners −0.0683∗∗∗ −0.0175∗∗∗

(0.0088) (0.0043)
2-5 owners −9.2677∗ −7.9938∗∗

(5.0345) (3.4246)
6-10 owners −20.2194∗∗∗ −9.4427∗∗∗

(4.8676) (3.2510)
11-19 owners −14.9236∗∗∗ −9.6255∗∗∗

(4.9312) (3.3620)
20 or more owners −20.1327∗∗∗ −10.2077∗∗∗

(4.6280) (3.1886)
Surface only −30.0370∗∗∗ 0.2574 −29.9908∗∗∗ 0.3771

(1.2434) (0.4937) (1.1980) (0.5095)
Parcel acreage −0.1432∗∗∗ −0.0273∗∗∗ −0.1394∗∗∗ −0.0257∗∗∗

(0.0110) (0.0026) (0.0105) (0.0024)
Constant 78.8447∗∗∗ 11.8892∗∗∗ 91.3887∗∗∗ 17.6338∗∗∗

(1.9637) (2.3821) (4.7898) (2.9962)
Fixed effects? No Yes No Yes
N 18,789 18,789 18,789 18,789
R2 0.0586 0.7172 0.0607 0.7177

Notes: Robust standard errors are in parentheses. * denotes significance
at the 10-percent level, ** denotes significance at the 5-percent level, and
**** denotes significance at the 1-percent level.
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Figure 2.1: The progression of fractionation over time
Source: Indian Land Tenure Foundation

Figure 2.2: Checkerboarding on the Crow Reservation
Source: Crow Indian Tribe
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Figure 2.3: Median household income and fractionation
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Figure 2.4: Average household income and fractionation
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Figure 2.5: Per capita income and fractionation

Figure 2.6: A model of leasing on allotted land
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Chapter 3: Creeping Normalcy: Fractionation of Indian Land

Ownership

3.1 Introduction1

Why do Indian reservations remain some of the poorest regions of the United States? One source

of economic difficulty faced by Indians is that land ownership on reservations is fragmented to an

extreme degree. Over the last 125 years, the number of Indians who share ownership in tracts of

reservation land has been growing rapidly, due to a process known as “fractionation.”

On the surface, Indian ownership of reservation land works similar to the shared ownership

of public companies. Each individual shareholder owns a percentage interest in the whole com-

pany. Similarly, Indians today typically own fractional interests of large individual tracts of land.

However, understanding Indian land ownership requires a deeper investigation because the simple

shareholder analogy misses a complex set of legal rules and federal regulations that evolved since

the Allotment Era. These restrictions impede the smooth operation of ordinary inheritance mech-

anisms and cause land ownership fractionation, where ownership shares separate into smaller and

smaller interests each time an Indian landowner dies.

The General Allotment Act of 1887 assigned ownership rights of land tracts to individual In-

dians, but the federal government also retained the legal titles to these tracts in a trust managed by

the Bureau of Indian Affairs (BIA). Federal regulations prevent trust property from being alienated

from its owner(s). With but a few exceptions, Indian land owners are barred from selling, gifting,

or leasing any of their land without approval from the Secretary of the Interior.

Prior to allotment, reservation land was communally controlled by the tribe. Tribes that were

relatively sedentary assigned use rights to individual families, but these rights were informal and

subject to revision by the tribe, if necessary. The more nomadic tribes-who subsisted by hunting
1This chapter was co-authored with Thomas Stratmann.
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and gathering-did not assign use rights.2 The use of informal property right mechanisms meant

Indian inheritance systems did not use formal wills. But after allotment, when an Indian land

owner died without a will, federal regulations dictated that inherited property was to be distributed

according to state probate law: usually equally among the surviving heirs. With the passing of

just a few generations, the sheer number of owners on Indian land increased dramatically. That

land ownership on reservations separates into many tiny claims has particularly harmful economic

consequences because the restrictions against the alienation of ownership prevent resources from

moving to their highest valued use.

The major challenge confronting scholars who wish to assess potential negative effects of frac-

tionation (see, for example, Russ and Stratmann 2015), is that a systematic accounting of Indian

land fractionation does not exist with possibly one exception.3 This exception is a 1992 General

Accounting Office (GAO) study, which reports statistical summaries of ownership interests, but for

only twelve of the several hundred land areas that are federally recognized as Indian Reservations.

The GAO used a data set from BIA to produce, “Profile of Land Ownership at 12 Reservations,”

which detailed the state of fractionation in 1992.4

The economics and law literatures (see, for example, for the economics literature, Mc Chesney

1990; Anderson and Lueck 1992; Anderson and Parker 2006; Akee 2009; and for the law literature,

Gilbert 1966; Lindo 1997; Heller 1998; Guzman 2000; Bobroff 2001; Shoemaker 2003; McCulley

2005) have identified Indian land fractionation as a factor which hinders economic development,

but these works are forced to argue that case by way of anecdotal evidence, since statistics about the

growth of fractionation simply did not exist, until now. This study contributes to those literatures

by first providing an update to the original GAO study, showing how fractionation has changed
2Demsetz (1967) uses this example explicitly.
3There is a tension between making ownership data available for study by researchers and for protecting “personally

identifiable information.” The latter contributes to the lack of information about fractionation on Indian reservations. The
Bureau of Indian Affairs maintains their master database, Trust Asset and Accounting Management system (TAAMS),
but this data is considered “trust property” and belongs to the Federal Indian Trust for the Indian beneficiaries. Infor-
mation about land records, natural resources, or funds held by the federal government, contained within TAAMS are
all not subject to a Freedom of Information Act (FOIA) request. This is similar to the data from the Social Security
Administration. Here, personally identifiable information is also not subject to FOIA requests.

4The twelve reservations are Blackfeet, Cheyenne River, Colville, Crow, Fort Berthold, Fort Peck, Pine Ridge, Rose-
bud, Standing Rock, Turtle Mountain, Wind River, and Yakima. The GAO focused their study on these reservations
because they were “cited as examples of extensive land ownership fractionation in 1984 hearings on amendments to the
1983 [Indian Land Consolidation Act]” (GAO 1992, p. 1).
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for these reservations since 1992, using BIA land ownership data from 2010. After measuring

the growth of fractionation between 1992 and 2010, we can then evaluate Congressional and BIA

efforts to eliminate fractionation. We find that, despite the whole of Congressional action regarding

land fractionation, and BIA’s land consolidation programs, fractionation has not only continued on

its growth path, but the number of ownership records BIA maintains have nearly doubled over that

eighteen year interval.

For just these twelve reservations in 1992 the total number of ownership records were 1,059,592,

and we find that by 2010, that figure almost doubled to 2,110,838. It is also more common in 2010,

than in was in 1992, for an individual Indian to own several interests in the same tract of land,

due to inheriting interests at different times. Thus, an alternative way of measuring fractionation is

to consolidate ownership records by owner, and then to count how many consolidated ownership

interests are being managed by BIA. We find that in 1992 these consolidated ownership interests

totaled 704,562, and by 2010 that figure rose by 86 percent, to 1,312,391.5 Further, we estimate

that the populations on these twelve reservations grew by 46.1 percent during this period, demon-

strating that, even after consolidating ownership interests, fractionation cannot be explained solely

by population growth.

Our study proceeds as follows: In Section 2, we briefly discuss the history of fractionation, with

a focus on Congressional action regarding Indian land fractionation. In Section 3, we discuss our

data set and the accounting method for our analysis. In Section 4, we present the results of our

investigation into the state of fractionation. In Section 5, we examine three main implications of our

results, use them to evaluate Congress’ fractionation policies, and present conclusions.

3.2 Background: a Brief History of Fractionation Legislation

The legal rules and federal regulations that cause fractionation date back to the 19th century. While

there were land allotments prior to 1887, the General Allotment Act of 1887, or “Dawes Act,” is

considered the beginning for land fractionation (Swimmer 2004). This legislation established the
5According to 2004 testimony from Special Trustee Ross Swimmer, BIA attempted to replicate the 1992 GAO report

in 2002. Trustee Swimmer reported then that BIA’s results suggested the fractionation problem had increased by over 40
percent.
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systematic land allotment process and federal trust relationship for Indian reservations in the United

States.

The original allottees were assigned ownership of land tracts, sized either as 80 acres for individ-

ual farmland, 160 acres for family farms, or up to 320 acres for grazing land. Due to concerns over

the competency of these Indian owners, however, the legal titles were held in trust by the federal

government, while the Indian owners received only beneficial title (Guzman 2000). The trust pe-

riod was originally intended to last only twenty-five years, and during this period, “all conveyances

(e.g., sale, gift, devise, exchange, lease, or mortgage) were prohibited and thus void unless made

with the approval of the Secretary of the Interior” (Guzman 2000, p. 604). The stated intent of the

twenty-five year trust relationship was to allow Indian landowners-who used a “common property”

approach to land-to adjust to formal real estate procedures and notions of individual private prop-

erty, while relying “upon the government of the United States to protect their property and personal

interests. [from] the dubious attempts of self-seeking traffickers in Indian ignorance and credulity”

(Meriam et al. 1928, p. 780).

The trust relationship between the tribes and the U.S. federal government was extended as part

of the Indian Reorganization Act (IRA) of 1934, and remains in place today. Acres not allotted as

part of the Dawes Act were labeled “surplus” and made available for sale to non-Indians. Deputy

Solicitor Edward Cohen reported in his 1998 testimony to Congress that the direct effect of the

Dawes Act was that Native Americans lost over 100 million “surplus” acres, roughly two-thirds of

the reservation trust land base between the passing of the Dawes Act in 1887 and the IRA which

ended allotment in 1934 (Cohen 1998).

A further consequence of the Dawes Act was to create the “heirship problem” known as frac-

tionation (Cohen 1998). While each original allotee owned their tract of land outright, all subse-

quent heirship landowners acquire their property as tenants in common (Lawson 1984). The federal

Indian trust prevents reservation land from physically subdividing, which means all inherited own-

ership claims are for an “undivided” interest (i.e. percentage interest) in the entire tract. Tenancy in

common also means Indian landowners do not have a right of surviorship. For example, if a married

couple owns land as joint tenants, if one spouse dies, then the remaining spouse would acquire the
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deceased’s portion of that property directly. Under tenancy in common, inheritence bypasses the

any remaining tenants and the ownership interest is transferred to each heir separably.

Because BIA acts as trustee on behalf of Indians, it is responsible for probating the estates of

deceased landowners. Many of the original allottees, and their descendants, died without a will

(intestate). The Dawes Act was silent on this particular issue, which left the inheritance of allotted

property to be decided-in the same manner as other classes of private property-by state probate rules.

The U.S. Department of Interior (DOI) would administer the probate cases, but DOI would settle

each case as the individual state rules dictated and distribute the allotments, usually equally, among

the remaining family members (Nordwall 2003). As the theoretical example in Figure 3.1 shows,

this process adds ownership interests exponentially, and the figure also shows that it only takes a

few generations to pass before a tract of land acquires a large number of owners.

As early as the 1920s, scholars suggested that the above described land allotment had nega-

tive economic consequences for the Indian country. Allotment meant that large swaths of tribal,

communally held lands were broken into smaller parcels, and checkerboarded, which reduced the

tribes’ ability to use the land effectively. As Carlson (1981) shows, Indian farming activity actually

decreased as a result of allotment by the Dawes Act. Fractionation further reduces the likelihood of

successful farming by subdividing ownership of these already inadequately sized land parcels into

many hundreds of small claims per tract.

An example of this scholarship is a 1928 Brookings Institute report, “The Problem of Indian

Administration,” known also as the ‘Meriam Report.’ This study criticized the Dawes Act and

formed the basis for the IRA in 1934, Congress’ first attempt to address fractionation (Swimmer

2004, p. 3). However, according to DOI Special Trustee Ross O. Swimmer, the IRA failed to

meaningfully address fractionation, because many of the land reform provisions were removed due

to tribal opposition (Swimmer 2004, p. 3). Thus, fractionation continued as Congress’ next attempt

to address it with major federal legislation was not passed until 1983.

In 1983 Congress passed the Indian Land Consolidation Act (ILCA). Although the period be-

tween these major Congressional actions is significant, it was not for a lack of federal activity

related to fractionation. For example, Swimmer (2004) cites a 1938 Department of the Interior

102



meeting which attempted to formulate a solution to the issue. Di Giulio (1994) benefit reports that

bills purporting to address fractionation were introduced in Congress every year from 1950 to 1960,

but none were passed. Congress initiated a survey in 1958, which was mailed to tribal members, in

order to quantify the extent of the “heirship problem” (Di Giulio 1994). Another example of ongo-

ing activity regarding the fractionation issue is the 1961 creation of a Task Force on Indian Affairs.

This Task Force “recommended the Secretary of the Interior eliminate fractionation by granting the

Secretary the authority to transfer fractional interests from tribal members to the tribe, in exchange

for just compensation” (Di Giulio 1994, p. 48). Additionally, Congress created the American Indian

Policy Review Commission in 1977. This Commission was designated as the Senate Committee on

Indian Affairs in 1984.

The major provision in ILCA attempting to slow the fractionation of ownership interests was

the escheat provision in Section 207. Section 207 established the “two percent rule,” where interests

of two percent or less would escheat to the tribe upon the death of a member who did not have a

will. The intent of this provision was that small interests would cease splitting into even smaller

interests and Indians would reap the benefits of consolidation, if only at the tribe level. Section 207

was challenged in court, which led to Congressional amendments to ILCA in 1984. Ultimately, in

1987, the Supreme Court ruled Section 207 unconstitutional in Hodel v. Irving, because Section

207 amounted to “taking of property without just compensation” (481 U.S. 704, 1987). However,

the Court did not rule on the 1984 amendments, leaving open the possibility of further escheatment

consolidations (Swimmer 2004, p. 5). The amended escheatment considerations remained until

1997, when the Court also ruled the amendments to Section 207 as a violation of the Takings Clause

of the Fifth Amendment in Babbitt v. Youpee.

A second round of amendments was made to ILCA in 2000, placing restrictions on which heirs

could receive property through the probate system. In his 2004 testimony, DOI Trustee Ross Swim-

mer states that the heirship restrictions have not been successful, due to the costs of carrying them

out. However, he also noted that BIA was running a successful land consolidation program since

1999. The Indian Land Consolidation Program (ILCP), established as part of the 2000 amendment

process to ILCA, purchased 78,321 fractional interests from 1999 to March 2004, covering about
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49,155 acres (Swimmer 2004, p. 5). The total funding for ILCP, through 2003, was $37.7 million

(Chickasaw Nation Industries 2012). This works out to an average of $481 per fractional interest,

or $767 per acre.

In 2004, Congress passed the American Indian Probate Reform Act (AIPRA). This act created a

uniform federal probate code, replacing the vast network of state by state probate court procedures

and expanded BIA’s land consolidation program. AIPRA made ILCP a permanent program and

authorized as much as $605 million to be spent from 2005 to 2009, but only $115.5 million of that

total would actually be funded to ILCP (Chickasaw Nation Industries 2012). The budget for ILCP

was moved from the Office of the Special Trustee (OST) to BIA in 2009, but only an additional

$3 million was funded to ILCP after 2009 (Chickasaw Nation Industries 2012). Today, the pro-

gram maintains a much reduced operating staff and scale using only funds re-invested from income

derived from the previously purchased interests.

The latest significant court case was Cobell v. Salazar initiated in 1996 by Mrs. Elouise Cobell,

a member of the Blackfeet tribe. This class action suit against the federal government alleged that

BIA mismanaged income, and thus failed to distribute income generated from reservation lands held

in trust by BIA. The case centered on BIA’s inability to provide tribes with an accurate historical

accounting of ownership records and money distributed through the Individual Indian Money (IIM)

accounts. The case was brought to a conclusion in 2009 when the Obama Administration announced

a $3.4 billion dollar settlement (Reis 2009). This case suggests that fractionation created a complex

maze of ownership records, which contributed to BIA’s failure to fulfill its recordkeeping mandate.

3.3 Method and Data: Measuring Fractionation

In 1992 Congress commissioned GAO to systematically account for land fractionation on Indian

reservations. To date, “Profile of Land Ownership at 12 Reservations” is the only accounting of

ownership interests in Indian reservation land. Even though it only covers twelve reservations, by

giving a snapshot of fractionation in 1992 this study is a benchmark we use to measure the degree to

which fractionation on these reservations changed between 1992 and 2010, the latter being the date

of our data. With this comparison we assess the change of fractionation over time, and can evaluate
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the effectiveness of Congressional and BIA efforts to remedy fractionation.

The twelve reservations selected for analysis in the original GAO study were not random. They

were selected because these reservations were locations already known to BIA and Congress as

examples with the highest degrees of fractionation, from them being cited in the 1984 amendment

process to ILCA (GAO 1992, p. 1). Given that we analyze these reservations, we at the same time

also focus on those reservations that Congress targeted with legislation to mitigate land fractiona-

tion.

3.3.1 Method

The only surviving documentation for the 1992 GAO study is the document itself. None of the

underlying data or statistical programs used to analyze the data is available. Lacking the GAO’s

underlying documentation, we have to infer some calculations. In this process we noticed the GAO’s

somewhat unique accounting methods. For example, when calculating acreages, the GAO study

reports figures that aggregate land areas from surface and subsurface tracts. Since many of these

areas overlap, this produces acreages larger than the actual surface area of the reservation. In order to

maintain consistency between our study and GAO’s we report acreages in this “combined” format,

in addition to reporting actual surface acres under BIA’s trust management. We followed the GAO

method because maintaining consistency between the GAO study and our analysis will allow us to

obtain an accurate measurement of the change in fractionation.

At the time of GAO’s publication, the GAO was limited by the data contained in BIA’s legacy

Land Record Information System (LRIS). Our report uses a data extract from the Trust Asset and

Accounting Management System (TAAMS), a new data management system adopted by BIA in

January 2006. Thus, our analysis benefits from the database improvements that TAAMS provides

over the LRIS database.

3.3.2 Data

BIA provides us with a statistical extract of land ownership data from the TAAMS database. The

BIA removed all personal and trust information pertaining to specific individuals. However, the data
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does include a unique statistical data element (a system reference number) that allows ownership

interests to be grouped at the owner level. Our data set covers all of the BIA designated land areas

as of April 2010.

The data set contains information on ownership percentage interests, tract acres, tract and land

area codes, resource codes (for surface and subsurface designations), owner type (Indian, tribe, non-

Indians, government agency), and tribal group codes. These variables were sufficient information to

reproduce 15 of the 17 tables reported in the 1992 GAO study. For one of the remaining two tables,

that is, tribal membership counts, we obtained estimates directly from tribal enrollment offices.

3.4 Fractionation Revisited

As of April 2010, BIA is managing over 220,000 tracts of land which amount to approximately

56 million surface acres of reservation land. These 220,000 tracts additionally include another 12

million acres which are defined as subsurface tracts. About half of the 220,000 tracts are owned by

two or more individuals or entities. In acreage terms, these fractionated tracts represent roughly 8

million surface acres and 5.8 million subsurface acres, amounting to 14.3 percent of surface acres

and 48.3 percent of subsurface acres.

The twelve reservations comprise a subset of all reservations, accounting for over 98,000 tracts

and nearly 13 million surface acres and over 6 million subsurface acres, or in percentage terms

relative to all reservations, 23.2 and 50 percent, respectively. Table 3.2 provides summary charac-

teristics relating to these reservation acres.

3.4.1 Tribal Membership

We obtained tribal enrollment figures by calling tribal enrollment offices for the twelve reservations.

Statistics for enrolled tribal membership as of 2010 were not available for the bulk of the twelve

reservations, so Table 1 lists estimates for 2013 when those data were available. In our phone

survey, three tribes (Arapahoe, Blackfeet, and Yakama) could not provide a breakdown of their on-

reservation and off-reservation membership. However, we obtained estimates of total membership

for all twelve reservations. A comparison of Table 1.1 from the GAO study and our Table 3.1 shows
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that total tribal membership on these twelve reservations increased from 145,648 to 212,794; a 46.1

percent increase over the twenty-one year period.

We find that in 2013, there is an increased likelihood that an enrolled tribal member lives on

the reservation. Specifically, when we omit four tribes from the 1992 data, namely Blackfeet,

Yakama, and both Arapahoe and Shoshone since they were reported jointly for Wind River by GAO,

the membership percentage split was 48/52 between on-reservation and off-reservation members,

respectively. Omitting the same four tribes in 2013 reveals that the residence of tribal members for

the remaining eleven tribes is now split between almost 58 percent for on-reservation members and

42 percent for off-reservation members.

3.4.2 Tracts and Acreage Managed by BIA

Our Table 3.2, which corresponds to Table 1.2 of the GAO report, gives a summary of the number

of tracts and acreage managed by BIA for the twelve reservations. Table 3.2 lists both a combined

acreage total for surface and subsurface tracts, maintaining consistency with GAO, and also the

surface area only acreages.6

The total tract acreage figure from Table 3.2 appears to show that the twelve reservations have

grown in size. GAO reported that total tract acreage was 16.5 million acres in 1992. The same

combined acreage method calculates 19.2 million acres in 2010. The actual surface area for these

twelve reservations is 12.8 million acres.

While we cannot rule out minor changes to the trust status of various tracts on these reserva-

tions, BIA’s accounting methods are primarily responsible for GAO’s inflated acreage total. This is

because when a single owner owns the surface and subsurface rights to a tract of land, BIA records

the ownership interest (and tract) with a single entry. If the surface and subsurface rights are split

between two or more parties, then BIA lists surface and subsurface rights as separate tracts. As In-

dian land ownership interests have continued to fractionate, the land records in the TAAMS system

increase with respect to not only the number of owners, but also with respect to separate listings for
6The surface area only acreages were compared against surface area figures reported on the BIA’s own website. The

totals listed therein were within 1 or 2 percent of the surface areas listed in Table 3.2.
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surface and subsurface rights. Thus, due to BIA’s accounting rules, the number of "tracts" main-

tained by BIA has also increased, without actually adding tract acreage to these reservations since

many of these areas overlap.

We come to this determination because in Table 1.2 of their report, the GAO provides an acreage

figure for every single reservation which is greater than the actual surface area for that reservation.

This leads us to conclude that GAO aggregated both the surface and subsurface tracts together when

reporting the number of tracts and acreages. To maintain comparability with their study, we report

both the “combined” acreage total and a surface area-only calculation.

As for the size composition of these tracts, in 1992, the tracts below 40 acres, tracts from 40 to

159 acres, and tracts 160 acres or more, made up 15, 35, and 50 percent of the total number of tracts,

respectively. Even with the additional tracts now being recorded in TAAMS, the breakdown of tract

size is roughly the same in 2010, 16.3, 35.6, and 48 percent. The average tract acreage reduced to

194 acres in 2010 from 199 acres in 1992, amounting to a 2.7 percent reduction.

3.4.3 BIA-Managed Tracts for Surface and Subsurface Use

In Table 3.2 we report that the number of unique tracts has increased from 82,978 in 1992 to 98,269

as of 2010. Table 3.3 explores this increase further by disaggregating the increase between BIA’s

three resource type categories: surface tracts, subsurface tracts, and tracts that maintain the union

of both surface and subsurface rights. Table 3.3 provides the first glimpse of direct evidence that

the increased number of tracts in TAAMS is the result of single ownership interests splitting into

surface and subsurface parts, because of fractionation.

When surface and subsurface rights are owned in unity by a single individual Indian or tribe,

those ownership interests are maintained with one record and the resource type is listed as “Both.”

When ownership rights of a plot of land are split among multiple parties, BIA maintains separate

tract records for the surface and subsurface rights. The results of increased fractionation can be

seen in Table 3.3. The number of tracts listed as “Both” fell by 7,234, and the number of surface

and subsurface tracts increased by 22,543. On net, this represents an increase of 15,309 for total

tracts managed. These totals do not exactly offset for several reasons. First, some tracts may have

108



changed trust status. And second, in the TAAMS data there are five different classifications of

subsurface rights, which may be listed independently.7 So when a “Both surface and subsurface”

tract separates, it might be broken into two or more tract records.

Our Table 3.3 corresponds to Table 1.3 of the original GAO report and Figure 3.2 provides a

visual look at this data. Figure 3.2 compares the number of tracts by category between 1992 and

2010 for each reservation. As Figure 3.2 shows, the total number of tracts managed by BIA has

increased at all twelve of the reservation.

3.4.4 Ownership Profile of BIA-Managed Tracts

In Table 3.4, corresponding to the 1992 GAO Table 2.1, we summarize tract ownership into two

groups, those tracts that are owned by a single entity and those whose ownership is split between

multiple parties. Within the single entity group, we distinguish by whether the tract is owned by

an individual Indian, a tribe, or ‘others’, where the classification of ‘others’ combines the owner-

ship interests of non-Indian individuals, corporations, and federal government agencies. Within the

multiple owners group, we distinguish these tracts into those that have at least one individual Indian

owner and those with no individual Indian owners. Tracts with multiple owners may include any

combination of the aforementioned ownership classes in the ‘other’ category. Table 3.4 shows that

the ownership profile of reservations has experienced two changes: tribes own many more tracts in

2010 than they did in 1992, but fractionation has also increased the number of tracts with multiple

owners by over 21 percent.

Indian tribes have increased the number of tracts for which they have sole ownership by nearly

a third, from 29,134 in 1992 to 38,338 in 2010. This finding is most likely due to the combination

of the escheat provision in ILCA (1983) and the consolidation programs being run by BIA and

the tribes independently. In addition to ILCP, discussed in Section 2, the Rosebud Sioux tribe

has operated Tribal Land Enterprise, a land consolidation program, since 1943. This tribal land

consolidation program has been able to consolidate 500,000 acres since its inception (National

Congress of American Indians 2011).
7These classifications are: all minerals (except oil and gas), coal, minerals only, all minerals (except coal), sand and

gravel.
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When comparing our Table 3.4 with Table 2.1 of the GAO report, two reservations stand out in

terms of their change in tribal ownership. In 1992, the Blackfeet tribe was the sole owner of only

1,800 tracts. As of 2010, this figured increased to 5,367 tracts. The Crow tribe has also increased

substantially their tribal land holdings, which in 2010 stands at 3,277 tracts, up from 823.

Individual Indians maintain outright ownership of 15,268 of the 98,269 tracts, or 15.5 percent,

a decrease from the 20.7 percent of tracts owned solely by individual Indians in 1992.

The number of tracts with multiple owners, but at least one individual Indian owner, increased

from 36,134 in 1992 to 43,770 in 2010, an addition of 7,636 tracts. This finding again shows

the effect of fractionation on recordkeeping: the majority of these new tract records are not new

acquisitions by individual Indians, but rather the result of single owned tracts splitting into multiple

tract records, just as Tables 2 and 3 showed above. The number of tracts owned by a single individual

Indian fell by 1,932 tracts, from 17,200 in 1992 to 15,268 in 2010, an 11.2 percent decline.

3.4.5 Ownership Mix on Tracts with Fractionated Ownership

Table 3.5 provides summary statistics of the ownership mix for only those tracts with multiple

owners and at least one individual Indian owner.8 The table shows the ownership composition

of fractionated tracts has changed: in 1992 the majority of fractionated tracts were shared among

individual Indians only. In 2010, this category is still the largest owner subgroup, but the likelihood

that ownership of a fractionated tract is now shared with a tribe, a non-Indian individual, or both,

has increased considerably.

The number of fractionated tracts shared only by individual Indians, fell by 12 percentage points,

from 20,084 to 17,682. With the addition of the new tract records in the TAAMS data base, as

discussed earlier, the share of fractionated tracts owned by Indians only, fell from 55.6 to 40 percent.

As in Table 3.5, Figure 3.3 shows the ownership mix for fractionated tracts, while also compar-

ing each reservation, between 1992 and 2010. From the figure we can see that the tribes on Pine

Ridge, Rosebud, and Standing Rock have increased their tract holdings considerably since 1992. As

mentioned above, the increase in Sioux tribal land holdings at Rosebud is likely due to their active
8This subset is the fifth column of Table 3.4.
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land consolidation program. Both Standing Rock and Pine Ridge significantly participated in ILCP,

so the increased tribal land holdings at these two reservations is likely caused by the combination

of ILCP and the escheat provision of ILCA.

3.4.6 Tracts with Fractionated Ownership, by Number of Indian Owners per Tract

Table 2.3 of GAO’s report was surprising for two reasons. First, contrary to the anecdotal evidence

of extreme cases of fractionation, cited in many Congressional hearings, tracts with more than 50

owners comprised only 9 percent of all 36,134 fractionated tracts in 1992. There were also only 26

tracts with 300 or more owners. About half of the fractionated tracts had 10 or fewer Indian owners.

A second finding in that report is that the GAO provided almost no discussion of this table’s results.

Table 2.3 received only two sentences of explanation.

Like GAO’s Table 2.3, our Table 3.6 groups the fractionated tracts by the number of Indian

owners for 2010. Table 3.6 shows that 7,146 of the 43,770 fractionated tracts (i.e., 16.3 percent)

contain over 50 separate ownership interests. In percentage terms the increase from 9 to 16.3 percent

might seem small, but the total number of extremely fractionated tracts increased by more than

double. Further, between 1992 and 2010, the number of tracts with greater than 50 owners increased

at all twelve reservations.

Table 3.6 contains a slight deviation from GAO’s original Table 2.3. In order to include all of the

43,770 fractionated tracts, we add a column for fractionated tracts with a single individual Indian

owner. Table 2.3 in the GAO report does not contain this column.

3.4.7 Largest Number of Owners on a Single Tract, by Reservation

Table 3.6 summarized fractionation by ownership counts. An alternative way of studying fractiona-

tion is to analyze ownership percentage interests, instead of simply counting the number of owners.

Table 3.7 provides this alternative analysis and the results are similar to those from Table 3.6.

The 1992 GAO report defines “small” ownership interest as one with a 1/50th interest (two

percent), or less.9 For each tract, Table 3.7 reports the counts of the number of ownership interests
9GAO’s designation of two percent as the cutoff for “small” ownership interests was due to the Indian Land Con-

solidation Act (ILCA) of 1983, which included an escheat provision for interests of two percent or less. As part of the
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that are two percent or less. Here again, we focus on the highly fractionated tracts.

Just as we showed in Table 3.6, above, the amount of highly fractionated tracts changed drasti-

cally by 2010. In 1992, only 6.2 percent (2,243 out of 36,134) of the fractionated tracts contained

more than 50 small ownership interests. Over half of the fractionated tracts contained no small

interests. By 2010 the number of tracts with more than 50 small ownership interests more than

doubled, increasing by 3,538 total tracts (Table 3.7). Tracts with no small ownership interests fell

by only 172 tracts, to 19,112. By 2010 this category represented 43.8 percent of the fractionated

tracts while it was 53.4 percent in 1992.

3.4.8 Largest Number of Owners on a Single Tract, by Reservation

To document the most highly fractionated tracts, Table 3.8 shows the most extreme example of

fractionation at each reservation. Even with a Congressional focus on emphasizing the consolidation

of small ownership interests, the ownership position of the most extreme examples of fractionation

continued to increase at every single reservation.

The number of total owners for these highly fractionated tracts ranged between 272 and 1,077

owners in 2010, up from 138 and 542, respectively, in 1992. The GAO reported that only one

reservation, Standing Rock, contained a tract with as many as 500 different owners. By 2010,

however, seven of the twelve reservations have at least one tract with over 500 owners.

In Table 3.8 we also report the total number of tribal affiliations represented. Because BIA

included a tribal group code in our data, we can count the number of different tribes, whose members

share ownership in the most extreme fractionized tract, for each reservation. As GAO reports,

“Indian individuals can own interests in tracts on reservations that are not affiliated with their own

tribes” (GAO 1992, p. 16).

original ILCA legislation, small interests would escheat to the tribe upon the death of an Indian with no will. This es-
cheat provision (“Section 207”) would be declared an unconstitutional taking, in Hodel v. Irving (1987), and an amended
version of the provision was ruled unconstitutional as part of Babbitt v. Youpee in 1997. Ultimately, the entire escheat
provision was removed as part of amendments to ILCA that were passed by Congress in 2000.
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3.4.9 Individual Indian Ownership in Multiple Tracts

Just as a large number of ownership interests in a particular tract can cause problems for the eco-

nomic use of the tract, so too can ownership interests in many tracts. It is hard enough to know

the best use of a single resource. In addition, the knowledge required to effectively utilize land,

increases with the number of tracts owned, especially if those tracts are geographically disparate.

Thus, the likelihood of negative economic consequences due to fractionation is likely to increase as

Indian ownership spreads across multiple tracts.

Table 3.9 breaks down the number of Indians who have ownership interests in one or more

tracts. It shows that the number of individual Indians who own multiple tracts has increased, for

all ownership categories, since 1992. Over 45 percent of the 116,838 individual Indian owners own

interests in more than five tracts, up from 40 percent in 1992.10

3.4.10 Indian with the Most Ownership Interests, by Reservation

For each reservation, Table 3.10 shows the maximum number of ownership interests, the total num-

ber of tracts for those interests, and the number of two percent or less interests, owned by a single

individual Indian. For example, on the Blackfeet Reservation, BIA maintains 213 separate owner-

ship records for a single Indian owner. That Indian owns interests in 210 different tracts. Of that

Indian’s 213 interests, 157 of those (i.e., 74 percent) are an interest of two percent or less. Across

all reservations, the number of tracts for which a single individual Indian had an ownership stake

ranged between 2 and 241 in 1992. As of 2010, this figure ranged between 19 and 339. And for

seven of the twelve reservations, ownership stakes of two percent or less made up the majority of

the ownership interests. This shows that, even with a Congressional focus on consolidating small

interests, the number of small interests owned by a single Indian increased on eleven of the twelve

reservations.
10The total number of owners, 116,838, is not the number of unique Indian owners in the data. Because an Indian

owner could own land in more than one reservation, some Indian owners are being double, or even triple, counted. The
79,710 owners reported by GAO also likely represents an inflated total, but GAO did not explicitly state this. In 2010
there were 87,020 unique owners. However, the 46.6 percent increase in total Indian owners shown here is similar in
magnitude to the 46.1 percent increase in Indian reservation populations estimated in Table 3.1.
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3.4.11 Individual Indians’ Consolidated Ownership Interests, by Size of Interest

One issue regarding the measurement of “fractionation” is that this term does not have a standard

definition; it can be considered from many different levels. Thus, one could obtain vastly different

images of fractionation depending on how the numbers are presented. For example, when the data

is summarized in terms of owner counts or percentage interests per fractionated tract, such as in

Tables 6 and 7, above, the fractionation picture might have initially appeared to be an isolated issue

back in 1992. Using the same metrics, fractionation increased by 2010, but it might still appear

like a relatively small issue. Attesting to the various possible definitions of fractionation, the GAO

presented the concept in several alternative ways. Table 3.11 groups the number of consolidated

ownership interests by the size of the interest, just as GAO reported in their Table 2.8. With this

approach, fractionation appears more prevalent then in the previous tables.

A large total number of interests on a tract give a misleading image of fractionation if those

interests are all owned by a small number of individual Indians. For example, suppose two tracts

both have 50 total ownership records. The degree of actual fractionation will be different for those

tracts if the 50 interests are owned by just five Indians, rather than 50 separate owners. Thus, we

actually want to look at both the total number of ownership interests, as above, as well as the number

of consolidated interests-grouping multiple tract interests of a single owner into one record.

Aggregating all of these multiple small ownership claims, reduces the fractionation count, since

it removes the duplication of owners. Even still, GAO reports that 61.2 percent of the consolidated

interests amounted to a total interest of two percent or less. Applying the same procedure for 2010,

shows that small interests represent nearly three-quarters of total consolidated interests (974,870 of

1,312,391).

For the change in the level of fractionation, between 1992 and 2010 the number of consolidated

interests totaling two percent or less increased by 543,796. This represents most of the increase

in the total number of consolidated interests, 623,332. Further, the number of complete ownership

interests, where a single individual Indian owned the complete tract, was 17,675 in 1992 (2.5 percent

of total interests). This figure fell by 8.4 percent to 16,185 in 2010 (1.2 percent of total interests).

Table 3.11 shows that small consolidated interests have increased by 578,064. Highlighted in
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the darkest shade of grey, Figure 3.4 shows how those additional small interests have increased by

reservation.

3.4.12 Smallest Indian Individual Ownership Interest, by Reservation

Ownership interests for allotted tracts are for an “undivided” interest in the total acreage. This

means that ownership interests do not refer to small physical sections of tract acreages, but rather

the percentage interests of the total acreage. However, the 1992 GAO report illustrated examples of

high levels of fractionation, by converting ownership interests into their land acreage equivalents,

for the most extreme example at each reservation. Table 12 shows that if the percentage ownership

interests were converted to their land acreage equivalents, some Indians would own a section of land

smaller than a postage stamp.

3.4.13 Number of Ownership Records BIA Maintains

In an effort to understand the BIA’s recordkeeping workload, GAO reported the total number of

(non-consolidated) ownership records that BIA maintains. As of 1992, BIA was keeping track of

over a million ownership records, for only these twelve reservations, using these records to “(1)

identify land owners who must approve leasing and other land-use decisions, and (2) determine

the distribution of lease and permit revenues” (GAO 1992, p. 21). Additionally, BIA maintains a

running chronology of all the ownership status changes, which means that through TAAMS, BIA

can recalculate the trust status of every tract dating back to the original allotments. As Table 3.13

shows, the number of non-consolidated records being maintained by BIA for these twelve reserva-

tions nearly doubled, from 1.06 to 2.1 million records in 2010.

3.4.14 Ownership Records, by Owner Type

Table 3.14 groups the 2.1 million ownership records by owner type. As GAO reported,

According to BIA, it maintains ownership records for non-Indian individuals and others

in certain situations, such as when Indians and others share tract ownership. BIA’s

practice is to maintain complete ownership records for all tracts that stem from an
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original land allotment as long as there continues to be an Indian ownership interest in

the tracts (GAO 1992, p. 22).

Even as the total number of records nearly doubled, as we showed in Table 3.13, individual

Indians accounted for fewer of these ownership records, in percentage terms, than they did in 1992.

Individual Indians owned 90 percent of total records in 1992, and 84 percent in 2010 (1,771,953 of

2,110,991). Table 3.14 also shows tribal ownership records trebled, over the same period. Again,

the reduction in individual ownership and the increase in tribal ownership is likely the result of the

escheat provision of ILCA and BIA’s Indian Land Consolidation program. This increase in tribal

ownership records matches the results of Table 3.4, where it showed that the number of tracts owned

solely by tribes increased by a third.

3.4.15 Individual Indian Ownership Records, by Size of Ownership Interest

Table 3.15 groups the 1.7 million individual Indian ownership records by the size of the interest.

Similar to the results presented in Table 3.11, interests of two percent or less comprised about sixty-

six percent of all individual Indian ownership records in 1992, and comprised eighty percent of the

total in 2010. GAO’s Table 4.1 reports that two percent interests account for only forty-nine percent

of all Indian ownership records in 1983, prior to Congress passing ILCA.

Another approach to analyze fractionation is to study the rate increase of small interests. As

GAO reported in 1992, the number of interests of two percent or less doubled during the interval

between 1983 and GAO’s study, where 1983 marked the passage of ILCA and its escheat provision.

In 1992 the total number of small ownership interests had increased by 315,000, from 305,000 in

1983 to 620,511 (GAO 1992, p. 2).11 This increase translates into an average of 35,000 new small

interests per year over that nine-year period. We find that between 1992 and 2010, the total number

of small interests grew by 802,174 (from 620,511 to 1,422,685). The average rate of new small

interest creation has accelerated to 44,500 per year.
11In the GAO report it is not immediately obvious where this calculation comes from, so we outline it explicitly here.

The GAO is comparing figures from their Table 4.1 (GAO 1992, p. 26) and Table 3.3 (GAO 1992, p. 23). In Table 4.1
GAO lists the number of two percent interests prior to the passage of ILCA in 1983 at 305,392 and at 620,511 for 1992
in Table 3.3.
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3.4.16 Profile of Individual Indian Owners

Table 3.16 reports the break down between tribe members and non-member Indians. Table 16 shows

that an Indian owner in 2010 is more likely to be a tribal member than in 1992. Owners with tribal

membership increased ten percentage points between 1992 and 2010, up to 98 percent of total Indian

owners.

Additionally, as GAO calculated, BIA was maintaining an average of between 11 and 12 records

per individual Indian. For 2010, we calculate this figure has increased to over 15 records per in-

dividual Indian owner (1,771,953 total records from Table 15 divided by the number of individual

Indians from Table 3.16, 116,838).12

The GAO study did include one final table related to ILCA (1983). They reported the number

of tracts that had escheated to the tribes as of May 1991. Unfortunately, we lack the data to provide

an update to that final table.

3.5 Implications and Conclusions

Our review of the BIA data shows that fractionation is continuing its growth path, regardless of

which measure is being used. Total ownership records managed by BIA for these twelve reserva-

tions have doubled and consolidated interests have nearly doubled, having risen by 94 percent. The

average rate at which new small interests are being added to the TAAMS system has increased from

35,000 per year from 1983 to 1992 to 44,500 per year from 1992 to 2010. The number of tracts that

have over 50 owners has also more than doubled.

In light of these facts, the sum of all Congressional activity, in the 82 years since the release of

the Meriam Report, has been unsuccessful at stopping fractionation. Thus far, no legislative remedy

has proved to be the solution for fractionation in Indian country.

However, we can also evaluate specific actions by Congress and BIA. Starting with the “Sec-

tion 207” of ILCA-which allowed for the escheatment of land interests to the tribes-we can use a
12Both the GAO figure and our calculation from the 2010 data understate reality. As we discussed in footnote 10, the

totals used in these calculations are not the number of unique individual Indian owners. The number of unique owners is
much smaller, due to some double counting across reservations, which decreases the actual records per Indian we report.
We preserved the GAO method to maintain consistency.
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counterfactual approach to estimate the effectiveness of this escheatment provision.

As GAO reports in Table 4.1, 16,404 interests escheated to tribes between 1983 and 1992,

or approximately 1,823 interests per year. Since we now know about the growth of fractionation

between 1992 and 2010, we can estimate how many pieces those 16,404 interests would have broken

into, absent Section 207 of ILCA. Between 1992 and 2010 the number of interests of two percent

or less increased by 130 percent. If we apply the same rate of increase to those 16,404 escheated

interests, we estimate there would have been around 37,729 more interests of two percent or less in

2010.

However, we also know that more such escheatments occurred after 1992, until the two percent

rule was again ruled unconstitutional in Babbitt v. Youpee (1997). The DOI reports that a total

of 55,000 interests escheated to tribes under Section 207 (DOI 2000). These 55,000 escheatments

represent the total for all reservation land areas. As documented in Table 3.15, our twelve reserva-

tion sample contains 1.4 million small interests. That total represents 63 percent of the roughly 2.2

million small interests across all reservations in 2010. Assuming that Section 207 impacted each

reservation equally, then approximately 63 percent of the 55,000 escheatments would be expected

to have happened at the twelve reservation subset. Thus, we have to add 18,246 escheatments to the

previous total of 16,404. If we assume escheatment occurred evenly between 1992 and 1997, then

3,649 escheatments occurred per year. Applying a similar growth path calculation to these escheat-

ments results in an estimated reduction of 34,661 small interests in 2010. Adding those reductions

to our previous estimate brings the total reduction of small interests to 72,271.

The total number of two (or less) percent ownership interests at the twelve reservations is

1,422,685 for 2010 (Table 3.15). Thus, our calculation suggests that absent Section 207, small

interests would be 4.8 percent higher in 2010. Since an average of over 44,500 new small interests

are being created each year, Section 207 eliminated less than two years’ worth of small interest

growth.

Section 207 triggered two Supreme Court cases, Hodel v. Irving (1987) and Babbitt v. Youpee

(1997), and many legislative sessions to amend Section 207 between 1983 and 2000. In hindsight,

if the litigation costs of the two court cases and the costs of those legislative sessions are compared
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to the modest reduction of small ownership interests, then our calculation suggests that Section 207

costs exceeded its benefits even if it had been constitutional. As we explain below, the alternative

policy of voluntary land consolidation programs has the potential to be more effective at achiev-

ing the goal of land consolidation, as opposed to than Section 207 and without any constitutional

concerns.

Addressing concerns regarding BIA’s recordkeeping costs, Congress requested GAO to estimate

the total cost of records maintenance as part of their detailed accounting of fractionation. At the

time, a BIA official estimated the cost to be between $40 and $50 a year, per record. Putting the

yearly cost of ownership records maintenance for the twelve reservations at between $40 and $50

million.13 GAO estimated that $24 to $31 million of this total went to servicing the interests of two

percent or less. In 1998 DOI estimated that 50 to 75 percent ($33 million) of its realty budget was

dedicated to the administration of small ownership interests (Cohen 1998).

A comparable per record cost figure for 2010 is not available. However, the Indian Land Tenure

Foundation (ILTF) “estimated in 2005 that the annual administrative cost to the federal government

was $120 per undivided interest. A subsequent estimate by the BIA staff put the number slightly

higher at $125 per interest per year” (ILTF 2011). With the increased number of records maintained

by BIA at these twelve reservations, and using BIA’s $125 cost estimate, we estimate the cost of

maintaining the 2.11 million records for the 12 reservation subset to be $264 million annually. Table

3.14 shows that total records are increasing at an average rate of 58,406 new records per year. Thus,

we estimate the total cost of recordkeeping at these twelve reservations grows by over $7 million

per year. In 2010 there are 4.6 million ownership records maintained by BIA for the entire trust land

base, which puts BIA’s total recordkeeping costs at $575 million annually.

Many of the records being tracked by BIA are so small that the actual value of the interests

might be worth only a few dollars or even a few pennies over the lifetime of the interest holder.

Regardless of how small the interests get, or how little income those interests are able to earn, BIA

is required to account for that income. Accordingly, the recordkeeping cost figures suggest that BIA

could actually save money by paying a price for these interests that exceed their actual value for
13GAO also noted that this figure should serve as a lower bound estimate because it “does not include the cost of the

judicial process associated with resolving the inheritance of allotted land” (GAO 1992, p. 25).
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these extremely small interests and thereby simply closing out those records.

A similar conclusion was offered by Deputy Solicitor Cohen who testified before Congress that

the average dollar value of a small ownership interest was estimated to be $200 in GAO’s 1992

study. Mr. Cohen went on to say these interests would “cost BIA between $1,500 and $2,000 to

probate the landowner’s estate,” (Cohen 1998) and that this cost did not vary with the value of the

land contained therein. The BIA is charged with administering these estates regardless of their

dollar value. Thus, Mr. Cohen concluded, “while we can implement new systems to minimize some

costs, the labor intensive processes of probating estates and obtaining owner consents on leases or

sales will continue. Savings from the cost of probating an Indian estate alone justifies the cost of

acquiring fractional interests” (Cohen 1998). For example, under ILCP, BIA estimates that land

consolidation avoided as many as 5,536 potential probate cases. At $1,500 to $2,000 per case, ILCP

helped BIA avoid between $8 and $11 million in probate expenses (Chickasaw Nation Industries

2012).

Since BIA continues to spend a large amount of resources simply administering small ownership

interests, an “aggressive” strategy of acquiring and consolidating fractional interests could save the

federal government a considerable amount of money. A complete elimination of fractionation,

and the associated recordkeeping, would save upwards of six billion dollars in recordkeeping costs

alone, over the next ten years.

How “aggressive” would a land consolidation strategy have to be to have a significant impact

on fractionation?

In Section 2 we discussed a land consolidation program, the ILCP, which the BIA has operated

since 1999. Through 2010 ILCP has spent $174.9 million, purchasing 401,300 fractional interests,

covering 639,330 acres, across twenty different reservations (Chickasaw Nation Industries 2012).14

In his 2004 testimony, Trustee Swimmer pointed to this program as being "successful" and fore-

shadowed the program’s expansion from 2005 to 2009. However, our data shed some doubt on its
14The twenty reservations are, for BIA’s Great Plains Region, Rosebud, Standing Rock, Pine Ridge, Winnebago, and

Sisseton. For the Midwest Region, Bad River, Lac Courte Oreilles, Lac du Flambeau, Red Cliff, Keweebaw Bay, Grand
Portage, Boise Forte, and Ho Chunk. In the Northwest Region, Quinault, and the Confederated Salish and Kootenai. The
four remaining reservations are Eastern Navajo (Navajo Region), Gila River (Western), Crow (Rocky Mountain), and
Quapaw (Eastern Oklahoma).
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level of success. We showed that in 2010, BIA managed 8 million surface acres and 5.8 million

subsurface acres belonging to fractionated tracts. Assuming the purchased interests refer to surface

area acres only this program took eleven years to reduce fractionated surface areas by only eight

percent.

Even though land consolidation programs have shown modest returns to date, land consolidation

programs still maintain the potential to be the solution for fractionation. The figures presented

above suggest that land consolidation is going to require a larger scale and scope. In terms of

scale, in 2003 the Director of BIA’s Western Region, Wayne Nordwall, testified before the Senate

Committee on Indian Affairs and cited an Office of Management and Budget estimate that a national

land consolidation program would require around $2 billion to completely eliminate fractionation

(Nordwall 2003). That estimate is now over a decade old but it puts the current challenge into

perspective. Allocating $2 billion to consolidate fractionated land is an expensive federal outlay,

but if we have correctly estimated the potential $6 billion in savings from the elimination of BIA

recordkeeping, then a national land consolidation program represents an investment with a positive

return for both taxpayers and Indian land owners.

The recently settled Cobell v. Salazar case, discussed in Section 2, presents the prospect of gen-

erating net benefits from such an investment opportunity. A national land consolidation program

was included in the class action settlement signed by President Obama in December of 2012. The

$3.4 billion settlement allocates $1.9 billion to be spent by the ILCP to purchase fractionated inter-

ests on Indian trust land over the next decade (DOI 2012). 15 And $1.9 billion is close to the amount

that the Office of Management and Budget estimated with respect to the financial requirements for

a successful national program.

For the Cobell land consolidation program to achieve its potential, it is likely that the federal

government will also have to increase the scope of this program. Currently the ILCP is authorized to

purchase interests only from willing sellers. A voluntary only purchase program is problematic for
15The remaining $1.5 billion is to be dispersed directly to Indian land owners through their IIM accounts within the

BIA.
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completely ending fractionation because BIA must be able to purchase tracts in their entirety. Leav-

ing even a single interest will allow for continued fractionation and require further costly record-

keeping by BIA. It is frequently the case that Indian owners cannot be located, or simply do not

respond to purchase announcements.

Consequently, if the ILCP is to be effective at eliminating fractionation, Congress and BIA must

authorize some scope for compulsory purchases by ILCP. A full discussion on the feasibility of using

federal eminent domain authority on Indian reservations would require the exposition of issues in

federal Indian law that are beyond the scope of this study. However, as part of the amendments

to ILCA in 2000, tribes already have a power similar to eminent domain. If the tribe maintains

a controlling interest in a tract, greater than 50 percent, then tribes “have the authority to direct

the sale of land” (National Congress of American Indians 2011). A concerted effort by BIA to

increase the role of tribal involvement in the operation of the ILCP could increase that program’s

effectiveness. Since it is likely that the future path of fractionation in Indian country depends on the

successful implementation of this Cobell settlement land consolidation program, the strategy with

the best chance for success might be one where BIA coordinates their purchases with the eminent

domain authority of tribes.
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Table 3.1: Tribal Membership

Enrolled tribal members

Reservation Tribal affiliation State Residing on
reservation

Residing
off

reservation
Total tribal

membership

Blackfeet Blackfeet Montana 17,138
Cheyenne River Cheyenne River Sioux South Dakota 8,000 10,000 18,000
Colville Colville Washington 4,700 4,700 9,400
Crow Crow Montana 9,000 3,000 12,000
Fort Berthold Arikara, Mandan, Hidatsa North Dakota 6,610 6,609 13,219
Fort Peck Assinibone, Sioux Montana 6,400 6,600 13,000
Pine Ridge Oglala South Dakota 30,000 15,364 45,364
Rosebud Rosebud Sioux South Dakota 12,763 2,675 15,438
Standing Rock Standing Rock Sioux North Dakota, South Dakota 10,133 5,867 16,000
Turtle Mountain Chippewa North Dakota 12,906 18,751 31,657
Wind River Shoshone Wyoming 2,071 2,107 4,178
Wind River Arapahoe Wyoming 7,400
Yakama Yakama Washington 10,000
Total 102,583 75,673 212,794
GAO (1992) 73,920 71,728 145,648

Note: this table corresponds to Table 1.1 in the 1992 GAO report.
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Table 3.2: Tracts and Acreage Managed by BIA

Number of tracts Acreage of tracts

Reservation Surface
acreage only

Total tract
acreage

No. of
tracts

Less than
40 acres

40-159
acres

160 or
more
acres

Small-
est

tract
Largest

tract

Aver-
age

tract
acreage

Blackfeet 973,708 1,966,346 11,661 1,058 6,442 4,161 0.000 8,253.1 169
Cheyenne River 1,446,258 2,212,612 12,206 833 3,611 7,762 0.001 5,307.5 181
Colville 1,125,309 1,293,598 6,276 1,879 2,094 2,303 0.009 19,406.3 206
Crow 1,464,808 2,968,232 9,877 1,264 3,602 5,011 0.000 23,096.6 301
Fort Berthold 425,294 1,228,963 9,516 1,222 4,450 3,844 0.010 827.5 129
Fort Peck 910,582 1,455,037 7,412 1,334 2,597 3,481 0.001 2,994.4 196
Pine Ridge 1,731,852 2,204,087 11,835 1,055 3,161 7,619 0.100 2,556.0 186
Rosebud 905,455 1,196,870 6,825 293 1,346 5,186 0.001 1,729.5 175
Standing Rock 851,424 1,302,498 9,940 3,293 2,107 4,540 0.010 2,130.0 131
Turtle Mountain 34,546 49,753 1,272 822 396 54 0.145 396.8 39

Wind River 1,815,522 2,208,874 5,164 1,584 2,537 1,043 0.107 129,837.0 428

Yakama 1,129,574 1,146,784 6,285 1,417 2,659 2,209 0.060 2,802.6 182
Total 12,814,332 19,233,654 98,269 16,054 35,002 47,213 194
GAO (1992) 16,517,553 82,978 12,230 29,007 41,741 199

Note: this table corresponds to Table 1.2 in the 1992 GAO report.

Table 3.3: BIA-Managed Tracts for Surface and Subsurface Use

Tracts

Reservation Surface
only

Subsurface
only

Both surface and
subsurface

Total tracts
managed

Blackfeet 5,104 5,660 897 11,661
Cheyenne River 4,002 4,465 3,739 12,206
Colville 4,562 1,528 186 6,276
Crow 4,412 4,113 1,352 9,877
Fort Berthold 2,939 5,722 854 9,515
Fort Peck 2,236 2,750 2,426 7,412
Pine Ridge 2,087 2,459 7,289 11,835
Rosebud 1,152 1,576 4,097 6,825
Standing Rock 2,051 4,371 3,518 9,940
Turtle Mountain 404 312 556 1,272
Wind River 1,783 1,787 1,594 5,164
Yakama 260 308 5,717 6,285
Total 30,992 35,051 32,225 98,268
GAO (1992) 19,106 24,394 39,459 82,959

Note: this table corresponds to Table 1.3 in the 1992 GAO report.
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Table 3.4: Ownership Profile of BIA-Managed Tracts

No. of tracts owned solely by No. of tracts with mulitple owners

Reservation One
Indian Tribe Others At least one

Indian owner
No Indian

owners
Total
tracts

Blackfeet 1,513 5,367 15 4,760 6 11,661
Cheyenne River 1,994 6,231 65 3,899 17 12,206
Colville 938 3,013 26 2,181 118 6,276
Crow 1,815 3,277 23 4,753 9 9,877
Fort Berthold 1,619 4,670 19 3,200 8 9,516
Fort Peck 1,386 1,459 7 4,529 31 7,412
Pine Ridge 2,296 3,552 72 5,863 52 11,835
Rosebud 449 3,137 7 3,038 194 6,825
Standing Rock 964 2,695 11 6,183 87 9,940
Turtle Mountain 553 115 8 595 1 1,272
Wind River 853 1,704 21 2,542 44 5,164
Yakama 888 3,118 21 2,227 31 6,285
Total 15,268 38,338 295 43,770 598 98,269
GAO (1992) 17,200 29,134 253 36,134 257 82,978

Note: this table corresponds to Table 2.1 in the 1992 GAO report.

Table 3.5: Ownership Mix on Tracts with Fractionated Ownership

No. of tracts owned by

Reservation Indians
only

Indians and
the tribe

Indians and
non-Indians

Indians, tribe,
and non-Indians Total tracts

Blackfeet 2,268 518 1,153 821 4,760
Cheyenne River 2,451 798 449 201 3,899
Colville 704 671 518 288 2,181
Crow 3,021 407 935 390 4,753
Fort Berthold 1,997 454 452 297 3,200
Fort Peck 2,427 305 1,495 302 4,529
Pine Ridge 1,351 3,090 203 1,219 5,863
Rosebud 169 1,723 56 1,090 3,038
Standing Rock 737 3,127 240 2,079 6,183
Turtle Mountain 357 2 190 46 595
Wind River 1,329 439 393 381 2,542
Yakama 871 1,065 79 212 2,227
Total 17,682 12,599 6,163 7,326 43,770
GAO (1992) 20,084 8,652 3,802 3,596 36,134

Note: this table corresponds to Table 2.2 in the 1992 GAO report.
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Table 3.6: Tracts with Fractionated Ownership, by Number of Indian Owners per Tract

Number of tracts with

Reservation
One

Indian
owner

Two
Indian

owners

3-10
Indian

owners

11-25
Indian

owners

26-50
Indian

owners

51-100
Indian

owners

101-300
Indian

owners

over
300

Indian
owners

Total
tracts

Blackfeet 82 355 1,179 1,181 787 759 408 9 4,760
Cheyenne River 96 608 1,562 911 503 179 38 2 3,899
Colville 343 252 740 426 259 112 49 0 2,181
Crow 74 366 1,516 1,119 753 463 416 46 4,753
Fort Berthold 54 319 1,137 755 423 318 179 15 3,200
Fort Peck 149 461 1,491 1,132 698 421 164 13 4,529
Pine Ridge 213 559 1,934 1,423 833 467 381 53 5,863
Rosebud 237 239 942 711 441 246 206 16 3,038
Standing Rock 295 376 1,859 1,650 947 673 326 57 6,183
Turtle Mountain 8 119 175 125 58 41 55 14 595
Wind River 37 161 599 552 462 360 307 64 2,542
Yakama 81 205 723 543 386 212 77 0 2,227
Total 1,669 4,020 13,857 10,528 6,550 4,251 2,606 289 43,770
GAO (1992) 4,757 13,553 9,628 4,944 2,391 835 26 36,134

Note: this table corresponds to Table 2.3 in the 1992 GAO report.

Table 3.7: Fractionated Tracts, by Number of Consolidated Indian Ownership Interests of 2 Percent
or Less per Tract

Number of tracts with Indian interests of 2 percent or less
Reservation None One 2-10 11-25 26-50 51-100 101-300 over 300 Total

Blackfeet 1,838 17 773 645 567 571 342 7 4,760
Cheyenne River 2,411 34 586 424 310 105 27 2 3,899
Colville 1,309 22 302 251 173 83 41 0 2,181
Crow 2,139 69 671 615 538 348 332 41 4,753
Fort Berthold 1,636 29 522 307 309 240 142 15 3,200
Fort Peck 2,253 42 693 649 452 291 139 10 4,529
Pine Ridge 2,451 113 1,038 874 600 400 334 53 5,863
Rosebud 886 93 754 513 348 234 195 15 3,038
Standing Rock 2,124 136 1,236 1,089 703 555 287 53 6,183
Turtle Mountain 317 6 78 58 34 38 50 14 595
Wind River 804 31 385 378 321 287 277 59 2,542
Yakama 944 34 439 329 287 132 62 0 2,227
Total 19,112 626 7,477 6,132 4,642 3,284 2,228 269 43,770
GAO (1992) 19,284 448 6,478 4,727 2,956 1,618 608 17 36,134

Note: this table corresponds to Table 2.4 in the 1992 GAO report.
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Table 3.8: Largest Number of Owners on a Single Tract, by Reservation

Reservation Indian
owners

Other
owners

Total
owners

Indian interests
of 2 percent or

less

Tribal
affiliations

represented

Blackfeet 442 54 498 441 12
Cheyenne River 459 20 479 442 16
Colville 259 22 278 244 17
Crow 696 13 702 678 12
Fort Berthold 456 20 477 448 20
Fort Peck 902 19 913 893 21
Pine Ridge 706 19 728 705 22
Rosebud 562 29 591 561 24
Standing Rock 1,053 20 1,077 1,050 25
Turtle Mountain 758 66 822 754 14
Wind River 937 30 944 927 25
Yakama 269 13 272 258 13

Note: this table corresponds to Table 2.5 in the 1992 GAO report.

Table 3.9: Individual Indian Ownership in Multiple Tracts

Number of Indians with ownership in

Reservation 1 tract 2 tracts 3-5
tracts

6-10
tracts

11-25
tracts

26-50
tracts

51-100
tracts

Over
100

tracts

Total
Indian

owners

Blackfeet 756 694 815 1,153 1,492 1,436 906 179 7,431
Cheyenne River 1,285 1,023 1,730 1,590 1,693 346 39 1 7,707
Colville 1,767 844 1,403 934 1,015 138 11 0 6,112
Crow 769 319 678 353 855 646 759 486 4,865
Fort Berthold 383 311 638 773 1,278 989 319 15 4,706
Fort Peck 2,426 1,428 1,766 1,314 2,280 1,059 226 18 10,517
Pine Ridge 4,596 3,099 4,215 3,751 4,641 1,270 180 6 21,758
Rosebud 3,699 2,904 3,364 2,298 2,082 450 29 0 14,826
Standing Rock 3,733 2,229 4,419 2,318 3,183 1,721 552 51 18,206
Turtle Mountain 2,099 3,069 2,350 961 87 0 0 0 8,566
Wind River 625 947 993 1,058 1,561 1,372 559 70 7,185
Yakama 1,256 536 670 776 1,133 495 92 1 4,959
Total 23,394 17,403 23,041 17,279 21,300 9,922 3,672 827 116,838
GAO (1992) 20,101 11,304 15,767 11,958 13,920 5,340 1,189 131 79,710

Note: this table corresponds to Table 2.6 in the 1992 GAO report.
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Table 3.10: Indian with the Most Ownership Interests, by Reservation

Reservation No. of
tracts

Ownership
interests

Number of tracts
with ownership of

2 percent or less

Blackfeet 210 213 156
Cheyenne River 105 113 9
Colville 75 139 73
Crow 339 378 274
Fort Berthold 154 207 128
Fort Peck 156 166 26
Pine Ridge 137 142 114
Rosebud 77 125 75
Standing Rock 100 108 109
Turtle Mountain 19 40 0
Wind River 209 466 102
Yakama 104 150 46

Note: this table corresponds to Table 2.7 in the 1992 GAO report.

Table 3.11: Individual Indians’ Consolidated Ownership Interests, by Size of Interest

Number of consolidated ownership interests totaling

Reservation 100
percent

51-99.99
percent

26-50.99
percent

11-25.99
percent

>2-10.99
percent

2 percent
or less Total

Blackfeet 1,549 437 2,471 7,825 35,329 135,679 183,290
Cheyenne River 2,140 439 2,850 7,035 18,580 33,924 64,968
Colville 1,091 311 2,030 2,766 8,470 24,678 39,346
Crow 1,921 578 2,593 8,491 29,144 131,062 173,789
Fort Berthold 1,711 363 1,668 6,291 18,544 62,762 91,339
Fort Peck 1,482 453 2,862 7,821 26,194 76,539 115,351
Pine Ridge 2,364 1,332 4,364 9,034 26,147 150,266 193,507
Rosebud 522 1,676 2,165 2,973 9,249 80,713 97,298
Standing Rock 922 777 2,743 6,175 19,261 105,797 135,675
Turtle Mountain 581 86 346 958 2,848 21,351 26,170
Wind River 953 490 1,116 3,518 15,658 115,460 137,195
Yakama 949 458 1,328 3,544 11,545 36,639 54,463
Total 16,185 7,400 26,536 66,431 220,969 974,870 1,312,391
GAO (1992) 17,675 4,108 20,714 59,987 171,004 431,074 704,562

Note: this table corresponds to Table 2.8 in the 1992 GAO report.
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Table 3.12: Smallest Indian Individual Ownership Interest, by Reservation

Land equivalent of ownership interest

Reservation Tract
acreage

Percentage
ownership of

tract
Square feet Inches

Blackfeet 80.00 0.0000000593 0.21 5.5 x 5.5
Cheyenne River 160.00 0.0000004823 3.36 22 x 22

Colville 160.00 0.0000015176 10.58 39.03 x
39.03

Crow 160.00 0.0000000052 0.04 2.4 x 2.4
Fort Berthold 80.00 0.0000001028 0.36 7.2 x 7.2
Fort Peck 320.00 0.0000000356 0.50 8.49 x 8.49
Pine Ridge 474.14 0.0000000015 0.03 2.08 x 2.08
Rosebud 320.00 0.0000000000 0.00 0 x 0
Standing Rock 320.00 0.0000000001 0.00 0 x 0
Turtle Mountain 148.70 0.0000000179 0.12 4.16 x 4.16
Wind River 80.00 0.0000000032 0.01 1.2 x 1.2
Yakama 80.00 0.0000001230 0.43 7.87 x 7.87

Note: this table corresponds to Table 2.9 in the 1992 GAO report.

Table 3.13: Number of Ownership Records BIA Maintains

Number of records maintained for tract ownership of

Reservation Surface
only

Subsurface
only

Both surface
and subsurface

Total
ownership

records

Blackfeet 145,739 98,221 5,581 249,541
Cheyenne River 25,013 62,232 9,133 96,378
Colville 19,031 35,324 2,286 56,641
Crow 100,864 101,789 35,400 238,053
Fort Berthold 44,454 78,039 6,605 129,098
Fort Peck 26,360 76,688 45,679 148,727
Pine Ridge 69,319 101,673 141,955 312,947
Rosebud 47,611 85,032 81,238 213,881
Standing Rock 68,756 193,212 80,215 342,183
Turtle Mountain 12,724 14,761 8,750 36,235
Wind River 62,584 129,834 17,209 209,627
Yakama 925 12,191 64,411 77,527
Total 623,380 988,996 498,462 2,110,838
GAO (1992) 234,134 397,524 427,934 1,059,592

Note: this table corresponds to Table 3.1 in the 1992 GAO report.
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Table 3.14: Ownership Records, by Owner Type

Number of ownership records

Reservation Tribal
interests

Individual
Indians

Non-
Indians Other

Total
ownership

records

Blackfeet 9,607 233,150 6,769 12 249,538
Cheyenne River 11,822 83,521 1,035 0 96,378
Colville 6,506 48,042 2,090 3 56,641
Crow 9,176 226,152 2,704 20 238,052
Fort Berthold 7,902 120,210 1,165 3 129,280
Fort Peck 2,664 142,268 3,761 13 148,706
Pine Ridge 67,243 242,639 3,023 42 312,947
Rosebud 96,549 114,417 2,915 0 213,881
Standing Rock 82,991 254,071 5,117 4 342,183
Turtle Mountain 189 34,434 1,612 0 36,235
Wind River 3,849 203,561 2,154 59 209,623
Yakama 7,529 69,488 495 15 77,527
Total 306,027 1,771,953 32,840 171 2,110,991
GAO (1992) 94,328 948,160 13,923 3,271 1,059,682

Note: this table corresponds to Table 3.2 in the 1992 GAO report.

Table 3.15: Individual Indian Ownership Records, by Size of Ownership Interest

Number of records with percentage ownership interest of

Reservation 100 51-
99.99

26-
50.99

11-
25.99 >2-10.99 2 or less Total Indian

records

Blackfeet 1,413 185 2,065 7,741 36,634 185,112 233,150
Cheyenne River 2,035 90 2,454 7,125 21,322 50,495 83,521
Colville 854 98 1,206 2,732 9,330 33,822 48,042
Crow 1,749 313 2,662 8,513 32,741 180,174 226,152
Fort Berthold 1,602 130 1,544 6,099 19,990 90,845 120,210
Fort Peck 1,432 207 2,370 7,918 27,673 102,668 142,268
Pine Ridge 2,098 156 2,550 7,836 27,613 202,386 242,639
Rosebud 422 34 552 1,918 9,300 102,191 114,417
Standing Rock 913 77 1,625 6,448 31,445 213,563 254,071
Turtle Mountain 559 52 358 1,148 3,320 28,997 34,434
Wind River 785 160 952 3,290 16,901 181,473 203,561
Yakama 800 170 1,082 3,280 13,197 50,959 69,488

Total 14,662 1,672 19,420 64,048 249,466 1,422,685 1,771,953

GAO (1992) 16,477 2,125 21,119 63,540 203,263 620,511 927,035

Note: this table corresponds to Table 3.3 in the 1992 GAO report.
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Table 3.16: Profile of Individual Indian Owners

Indian Owners

Reservation Non-
members Members Total

Blackfeet 186 7,245 7,431
Cheyenne River 168 7,539 7,707
Colville 76 6,036 6,112
Crow 67 4,798 4,865
Fort Berthold 59 4,647 4,706
Fort Peck 213 10,304 10,517
Pine Ridge 478 21,280 21,758
Rosebud 320 14,506 14,826
Standing Rock 463 17,743 18,206
Turtle Mountain 118 8,448 8,566
Wind River 141 7,044 7,185
Yakama 100 4,859 4,959
Total 2,389 114,449 116,838
GAO (1992) 9,787 70,074 79,861

Note: this table corresponds to Table 3.4 in the 1992 GAO report.

Figure 3.1: The Progression of Fractionation over Time
Source: Indian Land Tenure Foundation
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Figure 3.2: BIA Managed Tracts for Surface and Subsurface Use

132



Figure 3.3: Ownership Mix on Tracts with Fractionated Ownership
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Figure 3.4: Individual Indians’ Consolidated Ownership Interests, by Size of Interest
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