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First possession has been the dominant method of establishing property rights (Berger 1985, Epstein 1979, Rose 1985). This rule grants an ownership claim to the party that gains control before other potential claimants.  First possession is both more prolific and more viable than suggested by the exotic treasure trove and wild animal cases that typically come to mind.  In fact, first possession has been applied widely in both common and statute law in such varied settings as abandoned property, adverse possession, bona fide purchaser, fisheries and wildlife, groundwater, intellectual property, land, non-bankruptcy debt collection, nuisance law, oil and gas, pollution permits, the radio spectrum, satellite orbits, seabed minerals, spoils of war including prisoners and slaves, treasure trove, and water rights.  First possession is also a powerful norm (Ellickson 1991) tightly woven into the fabric of Anglo-American society, where it is better known as "finders keepers" or "first come, first served," in cases ranging from street parking and cafe seating to setting up fishing huts on frozen lakes.  First possession has also been a fundamental component of civil law, traditional African and Islamic legal systems, as well as informal and customary rule-making around the world (Dukeminier and Krier 1993, Lawson 1975). Indeed, the application of first possession rules touches on important issues in law and economics such as the role of transaction costs in shaping legal institutions, the link between private contracting and government action, and the relative efficiency of common law, norms, and statutes.  Perhaps just as  important, rules of first possession are intimately related to the “justice of acquisition,” a major topic in philosophical and political discussions of distributive justice (Nozick 1974). 

I. A BRIEF INTELLECTUAL HISTORY.  Despite its persistent use, most scholars, have had little good to say about first possession rules.  Legal scholars and political philosophers have considered it to be unjust (Becker 1977, Cohen 1927) and economists have considered it to be inefficient.  More recently, however, first possession rules have been argued to be both efficient and just (Epstein 1979 and 1986, Lueck  1995, Rose  1985).
A. Political and Legal Theories.  In John Locke’s ([1690] 1963) labour theory of property, each man has a natural right to himself and can gain ownership of natural resources such as land or game by “mixing” his labour with the resource.  Thus, a man acquires ownership to a plot of virgin land by tilling and cultivating it.   By this process, people can establish private property rights to the earth’s abundance that was given by God “to all mankind in common.”  Many scholars have noted the limits of Locke’s theory (e.g., Epstein 1979, Nozick 1974, Rose 1985), particularly for his vague specification of labour and the extent of the resulting property claim, for what has become known as the Lockean proviso that a labour-based property claim must have “enough and as good left in common for others” (Locke [1690] 1963, II (27), and for the ambiguity surrounding his use of the term “things held in common.”  Despite these faults, Locke’s theory of property remains a powerful defence of individual rights, more or less consistent with real-world application of the rule of first possession.  Nozick (1974) attempts to salvage Locke’s theory by modifying his proviso, implicitly arguing that first possession is a just  method of acquiring holdings.

Two of the greatest common law jurists -- William Blackstone ([1769] 1979) in England and Oliver Wendell Holmes (1881) in America -- defended the rule without hesitation.  Yet neither took pains to develop a theory of first possession.  Blackstone, for instance, noted (Book II, Chapter 1,2): “There is nothing which so generally strikes the imagination, and engages the affections of mankind, as the right of property; or that sole and despotic dominion which one man claims and exercises over the external things of the world, in total exclusion of the right of any other individual in the universe.  And yet there are very few, that will give themselves the trouble to consider the original and foundation of this right.”  Indeed Gaius, the first-century Roman commentator stated the rationale simply: “What presently belongs to no one becomes by natural reason [my emphasis] the property of the first taker” (Mommsen et al. 1985, Book 41, (1).”


Among contemporary legal-political theorists, Epstein (1979, 1986) offers the strongest defence of first possession as a legitimate method of establishing property rights.  Epstein argues that first possession is valuable because it promotes decentralized ownership and thus is consistent with a minimal state (a Lockean view), and that a time-based rule like being first is a clear, simple way to mark things which reduces transaction costs.  Epstein, notably impressed with the historical dominance of first possession rules and sceptical of those who dismiss them, is the first to attempt a positive theory that explains their dominance.  Similarly, Rose (1985) notes the persistence and virtues of first possession but stresses the variation and subtleties in the way in which possession is determined, arguing that first possession tends to create clear property claims that reward “useful labor.”  The work of  both Epstein and Rose has an advantage over that of other scholars for two reasons.  First, they examine the actual practice of first possession in both law and custom.  Second, they heavily rely on the economic theory of property rights.   Berger’s (1985) study has a similar economic theme.
B. Modern Economics.  Economic analysis of first possession began when Barzel (1968) examined the question of the optimal timing of innovation.  He showed that the potential gains could be completely dissipated in a race to develop the innovation; because no one potential innovator could claim ownership of the idea, the race would cause the innovation to be introduced “too early” thus reducing the present value of the innovation to zero.  In essence, Barzel rediscovered the analysis of open access along a time dimension (Knight 1924, and Gordon 1954).  Wright (1983), in fact,  shows that the race equilibrium is exactly analogous to Gordon's average-product rule for exploiting an open access resource.  Barzel’s study quickly spawned a highly theoretical literature on innovation and patent races whose notable contributors include Dasgupta and Stiglitz (1980), Loury (1979), and Mortensen (1982).  This voluminous literature, which developed as game theory was making inroads into industrial organization is summarized by Reinganum (1989).


The literature on innovation developed rapidly and remained narrowly focused on theoretical optima; yet there was little applied work on the larger issue of first possession.  Economists tended to examine first possession rules on a case-by-case basis, ignoring the connection between seemingly distinct bodies of law.  For instance, in studies of homesteading (Anderson and Hill 1990), oil and gas (Libecap and Wiggins 1984), and water (Williams 1983) first possession was criticized as an inefficient rule.  Unlike political philosophers and legal scholars, the criticism from economists has emphasized that first possession has the potential to dissipate wealth, either from a wasteful race to claim an asset or as a rule of capture which leads to over exploitation.  Haddock (1986) generalized Barzel’s argument and gave it wide application in the law.  In concluding that first possession rules are generally wasteful, Haddock directly counters Epstein (1979, 1986) and Rose (1985).  At the same time, in studies of the broadcast spectrum (Hazlett 1990), homesteading (Allen 1991), and patents and mining (Kitch 1977), economists argued that first possession can be an efficient method of establishing ownership.  Taken together, the literature shows considerable disagreement among law and economics scholars on the merits of first possession rules (Merrill 1986).  In recent work on property rights to monopoly gains, however, Barzel (1994) argues that dissipation from racing is likely to be mitigated because of heterogeneity among potential claimants.  More recently, Lueck (1995) provides a generalization by linking models of racing with models of resource over-exploitation, and focusing on how subtle changes in legal rules can greatly reduce the potential dissipation inherent in first possession.

II. EFFICIENCY AND DISSIPATION UNDER FIRST POSSESSION.  In his classic The Common Law, Oliver Wendell Holmes (1881, Lecture VI, 216) wrote: “To gain possession, then, a man must stand in a certain physical relation to the object and to the rest of the world, and must have a certain intent.  These relations and this intent are the facts of which we are in search.”   As Holmes implied, first possession rules can operate on different margins.  For instance, the rule can grant ownership of a barrel of oil to the first person that brings the oil to the surface, under the so-called rule of capture, or it can grant ownership of the entire underground reservoir to the first person that locates the reservoir.  The behaviour of the possessor and the use of the oil will obviously differ in the two cases.  In the former case, first possession applies to the flow of output from the stock of underground oil, while in the latter case the rule applies to the stock itself, a distinction recognized long ago by Blackstone ([1766] 1979, Book II, chapter 1).  Beginning with an unowned asset, the rule of first possession sets in motion a well-specified pattern of behaviour (Lueck 1995).  If applied to a stock, private property rights are established directly through possession.  On the other hand, if only a flow (or a portion of the stock) can be possessed, the rule of capture ensues.  Even within these broad categories the precise meaning of possession can be important, as in the famous case of Pierson v. Post where the court was divided over whether possession of a wild fox was determined by “hot pursuit” or physical capture.


First possession rules often vary as to the duration of the granted ownership right.  For example, possession could grant ownership of a pasture in perpetuity or it could simply grant ownership of the grass currently being grazed by one's livestock.  Perpetual ownership means ownership of the stock, while a shorter term of ownership means ownership of some flows.  Rights to stocks implies ownership to the future stream of flows, so the formal economic model is inter-temporal, while rights to flows means ownership is a one-time event, so the formal economic model examines just one period.


Consider an asset, such as a plot of land, an oil reservoir, or a new idea, that yields an instantaneous (net) flow of benefits R(x(t)), where x(t) is the amount of a variable input supplied by private owners at time t.  Let r be the interest rate and assume the flow value, R(t), grows over time at the continuous rate g < r, so that the value of the asset grows over time, and that each period's return is independent of past returns. This formulation recognizes the usual case that during "early" periods assets are not sufficiently valuable to cover the costs of establishing ownership.  The first-best full-information value of the asset is

(1) 





where x*(t) is the optimal input level in period t.  In general, VFB is not attainable because of the costs of both establishing and enforcing rights that efficiently allocate use of the resource.  Several possible first possession regimes are examined below and summarized in table 1.  Each regime is characterized by specific values for the time of possession (t), the number of users (n), the level of the variable input (x), the periodic rent (R), the cost of establishing ownership (C), and the net present value of the resource (V). 

[Table 1 about here.]

A. First Possession and the Race to Establish Ownership of an Asset.  Ownership under first possession goes to the first person to obtain possession of the entire stock.  Assume that the method of possession does not damage other resources and that continued possession costs are zero.  The first claimant thus obtains exclusive rights, into the indefinite future, to the flow of rents,

, generated by the assets.  Since establishing a bona fide claim will be costly and because g < r, rights may not be worth enforcing.  Property rights to the asset will emerge, after an initial period without ownership, as the value of the asset increases (Demsetz 1967).  As in Barzel (1968) maximizing resource value is a problem of optimally timing the establishment of rights under first possession.

The Single Claimant.  Assume there are one-time costs, C, of establishing enforceable rights or demonstrating possession which give the claimant exclusive right to the stream of production for all time.  If there is a single potential claimant, the flow from the asset is available after rights to the stock are established.  The decision to claim the stock is the result of private maximization.   The optimal time to establish ownership (tS)  is when the marginal return from waiting (the present value of the asset's rental flow) equals the marginal cost of waiting (the present value of the opportunity cost of establishing rights), so VS < VFB.  This is because the net value of the asset must now account for the costs of establishing ownership and the fact that these costs delay ownership and production to tS from t = 0 (see table 1)  If there is a competitive race among homogeneous claimants, rights are established "too early" at tR, where tR < tS (Barzel 1968, Mortensen 1982).  More important, the race equilibrium implies that the rental stream is fully dissipated; that is, VR = 0.    

Efficient Claiming: Heterogeneity and the Race for Lower Costs.  Heterogeneity among potential claimants can reduce, even eliminate, the dissipation of wealth (Barzel 1994, Lueck 1995).  Assume there are just two competitors (i and j) for ownership of the asset with possession costs Ci < Cj.   Also assume that neither party knows each other’s costs.  In a race, person i gains ownership just before the closest competitor makes a claim, at time, ti = tR - e, and earns rent equal to the present discounted value of his cost advantage, 

.   The key implication is that as the heterogeneity of claimants (Cj - Ci) increases the level of dissipation will decrease.  The analysis remains the same with rental value differentials such as Ri ( Rj or different expectations about the rate of growth of the flow value, gi ( gj.   In the extreme case, where just one person has costs less than the net present value of the asset's flows, the first-best outcome is achieved.  Since only one person enters the race, there is no dissipation.  


Altering the assumption about information can alter the racing equilibrium.  Fudenberg et al. (1983) and Harris and Vickers (1985) show that if competitors have complete information about each other's talents a race will not ensue because only the low-cost individual will have a positive expected payoff of entering the race; that is, VS is achieved if Ci < Cj,  i ( j = 1, ... n.


Even though claimant heterogeneity can limit, even eliminate, racing dissipation, there arises the possibility that a claimant can gain a cost advantage by expending resources, thereby altering the margins of dissipation (McFetridge and Smith 1980).  For example, if competing claimants can acquire the technology to achieve the minimum costs (Ci), then homogeneity and the full dissipation equilibrium is re-established.  This extreme result, however, relies on the questionable assumption that homogeneity can be attained easily by investing in the low cost claimant's technology.  The more likely reality is that claiming costs depend not only on endogenous investment decisions but also on exogenous forces that generate and preserve heterogeneity.  Consider two possibilities.  First, if the distribution of talent across individuals is not equal, some people will have innate advantages that will be difficult or impossible, to overcome with investment.  Second, if there is random variability in opportunities, then some individuals will be in the position of being the low cost claimant; again, investment is unlikely to destroy the random advantage.  


Because first possession is a rule that restricts competition to a time dimension, there is another reason why investment cannot routinely eliminate heterogeneity.  Cost advantages, no matter how they were gained initially, are expected to diminish over time because potential investors ultimately will gain information that allows them to mimic the behaviour of the low cost person (Kitch 1977, Suen 1989).  As long as costs depend on exogenous factors, dissipation will be incomplete.  In the worst-case race equilibrium, the first claimant will own just the value of his exogenous advantage; in the best-case, extreme heterogeneity or the full information game theory equilibrium, the first claimant will own the full potential value, VS, of the asset. 

B. First Possession and the Rule of Capture for Asset Flows. When the costs of enforcing a claim to the asset are prohibitive, ownership can be established only by capturing or "reducing to possession" a flow from the asset.  The rule of capture -- simply a derivation of the rule of first possession -- will occur when enforcing possession of the flow is cheaper than enforcing possession of the stock.  Wildlife and crude oil are the classic examples: ownership is established only when a hunter bags a pheasant or when a barrel of oil is brought to the surface.  The stock itself, be it the population of pheasant or the oil reservoir, remains unowned.  As a result, the new "race" is to claim the present flow, R(t), by capturing the product (e.g., the dead pheasant) first. 


Epstein (1986) notes that as a rule of capture, first possession can lead to classic open access dissipation.  Under the rule of capture no one owns the asset’s entire stream of flows, 

.  As a result, the formal economic analysis of dissipation is now one-period, rather than inter-temporal as in the race.   Assume n people have unrestricted access to the stock and that each maximizes his own rent subject to the rule of capture, which means that each person captures the flow in proportion to his share of total capture effort.  Assuming homogeneous claimants, rent dissipation will increase with the number of users and in the limiting case of a large number of claimants, no one earns rent (

), so the aggregate per-period rent and the present value of the asset is also zero, or VRC = 0 (Cheung 1970).  

Common Property: Contractual-Legal Limits on the Rule of Capture.  Restricting access to the stock creates a new ownership regime -- common property -- which is an intermediate case between open access and private ownership.  Common property may arise out of explicit private contracting (e.g., unitized oil reservoirs, groundwater districts) or out of custom (e.g., common pastures and forests); it may have legal (e.g., riparian water rights) or regulatory (e.g., hunting and fishing rules) origins that have implicit contractual origins (Ostrom 1990).  Contracting to form common property effectively creates a group that has exclusive rights to the resource (Lueck 1994, Eggertsson 1992).  Acting together individuals can realize economies of enforcing exclusive rights to the asset.


A simple, customary common property rule is one allowing equal access to each group member (Blackstone [1766] 1979, Ostrom 1990)  Equal sharing avoids the explicit costs of measuring and enforcing individual effort, but it does create a rule of capture within the exclusive group.  Because individual effort is not explicitly part of the contract, each member chooses his own effort (xi) as he captures his share of the resource's product in competition with other members.  In a common property pasture, for example, this internal rule of capture might emerge as competition among members for that part of the pasture with the best grazing, whether for better grass or fewer predators.  The size of the group is chosen in order to maximize group wealth subject to the constraints of each member’s rule of capture effort level (xRC) and the costs of excluding outsiders.  Optimal group size is thus a trade-off between the increased resource use associated with a larger group and the increased exclusion costs associated with a smaller group (Eggertsson 1992, Lueck 1994).  Common property falls short of the potential optimum (VS), yet, given the prohibitive costs of establishing private rights to the asset, it provides an important alternative that limits open access dissipation and generates positive rents.

Homogeneous Groups and Common Property.  Dissipation from internal capture can be limited by maintaining a homogeneous membership (Lueck 1994, 1995).  With equal sharing rules, a homogeneous membership actually maximizes the present value of a common property resource.  Once a group chooses an equal sharing rule there is an incentive to maintain homogeneity.  With heterogeneous members and equal shares, highly productive individuals will supply too little effort and the less productive will supply too much, so dissipation will increase.  In effect, equal-sharing rules increase group wealth when homogeneity among group members is enforced.  This provides an economic rationale for preserving homogeneity by screening potential members, by indoctrination, or by restricting the transfer of memberships.

C. Efficient Restrictions on Transferring Rights. The distinction between stocks and flows also has implications for the efficient transfer of rights.  When property rights are well-defined, voluntary transfer is always wealth enhancing.  If not, transfers can cause wealth-reducing externalities. (Epstein 1985, Rose-Ackerman 1985).  Well-defined rights mean that exclusive rights are defined to the stock and, accordingly, its stream of flows over time.  This implies that the law should allow rights transfers when first possession establishes clear ownership of resource stocks. 


When first possession triggers the rule of capture, however, the rights to the stock remain ill-defined.  Legal and contractual restrictions on access can limit dissipation.  If individuals having access rights under the rule of capture are allowed to trade their rights, however, dissipation can be even greater than when trade is restricted (Epstein 1985).  For example, if a member of a common fishery sells his membership to an outsider with a superior fishing technique, the new member will "over-fish," damaging the common resource and reducing its value to the other members who were not party to the exchange.

D. Auctions and Administrative Alternatives  Law and economics scholars studying first possession have overwhelmingly recommended auctions as the efficient method of establishing rights without closely examining the costs of auctions (e.g., Barzel 1968, Coase 1959, Haddock 1986, Posner 1992, Williams 1983). Assuming the same costs of establishing the rights (C), the winner of the “ideal” auction pays VS and begins production at tS, thus maximizing the value of the asset.  Yet, in practice, auctions will entail real and often large costs (Epstein 1979, McMillan 1994). Under first possession, private claimants must bear the cost, Ce-rt, of enforcing a claim to the resource.  Similarly, before the auction can take place, the state must establish rights to the asset at a cost, CSe-rt, and also incur costs, CAe-rt, of administering the auction.  In addition, the state must survey and police the resource.  The state also must determine what size parcels of the asset to sell, the method of auction to use, and so on (McMillan 1994).  In addition, if the state cannot protect property rights adequately after the auction, potential buyers will bid less than V*.  Epstein (1979) also notes that interest groups will attempt to alter the auction rules to suit their own advantage leading to further dissipation of rent.  Indeed, he notes that administrative alternatives simply were not available (i.e., too costly) during much of the development of the common law. As a result, only if the state's costs (CS + CA)e-rt are less than Ce-rt will V* result from an auction.  The choice between auctions (or other administrative policies) and first possession is ultimately a trade-off between costly auctions and potential dissipation from races.  In some cases -- future patentable innovations, sunken treasure, and the unused electromagnetic spectrum -- the resource cannot be auctioned because it has yet to be identified.  Haddock (1986), despite his general criticism of first possession, favours first possession rules in these cases too.

III. THE DESIGN OF THE LAW: IMPLICATIONS AND EVIDENCE.  Once the two potential paths of dissipation (racing and over-exploitation) are recognized, an analysis of the law of first possession reveals an economic logic (Lueck 1995).  When first possession has the potential for a race, the law tends to mitigate dissipation by assigning possession when claimant heterogeneity is greatest.  On the other hand, when first possession breeds a rule of capture, the law tends to limit access and restrict the transfer of access rights to limit open access exploitation.  A strictly legal definition of “first possession” applies to a relatively small set of circumstances such as unclaimed land and deep-sea treasure.  The economic approach, on the other hand, recognizes many applications of first possession.   Judicial opinions and statutes may use such terms as “first in time, first in right,” “priority in time,” or the “rule of capture.”  The definitions provided by legal scholars vary too.  For instance, Dukeminier and Krier (1993, p.3) call first possession “acquisition of property by discovery, capture, creation.”  Regardless of the precise legal terminology, all of the subjects examined below are governed by rules in which  legitimate ownership is created by establishing possession before anyone else.  Table 2 summarizes the first possession rule in each of the cases discussed below.

TABLE 2

EXAMPLES OF FIRST POSSESSION RULES
	RESOURCE
	POSSESSION RULE
	STOCK- FLOW  AND

DURATION OF RIGHT

	Chattels (abandoned, lost, unclaimed)
	recover or show intent to recover
	stock -- permanent

	Commons (pasture, forest, turf)
	graze, gather wood or turf
	share of stock -- internal capture rule

	Groundwater – absolute ownership
	bring water to surface
	flow -- current pumping

	Groundwater – correlative rights 
	bring water to surface
	share of stock -- internal capture rule

	Intellectual property
	first to invent, write
	stock -- varies (17  - 100 years)

	Land
	occupation, cultivation
	stock – permanent

	Minerals (hard rock)
	locate mineral deposit
	stock – permanent

	Ocean fisheries
	land fish
	flow -- current catch

	Petroleum
	bring oil to surface
	flow -- current production

	Radio spectrum
	broadcast a signal
	stock -- permanent

	Water- appropriation doctrine
	develop a diversion plan
	stock -- permanent

	Water-- riparian doctrine
	pump or divert
	flow -- current use

	Wild game
	kill or capture
	flow -- current kill


A. First Possession: Establishing Ownership of an Asset. In those cases where first possession rules establish ownership in a resource stock, a number of common principles are evident.  First, possession is defined so that valid claims are made at low cost and before dissipating races begin, thus exploiting claimant heterogeneity.  Second, once rights are established the transfer of rights to the resource is allowed routinely.  Third, the use of auctions or other administrative allocation mechanisms are high cost alternatives. 


Unowned and Unclaimed Chattels  In Armory v. Delamirie, the classic English case, a chimney sweep is awarded title to a jewel found on the job.  Essentially, the "finder can acquire title against all the world" by demonstrating the intent to acquire the property and demonstrating possession or a high degree of control (Schoenbaum 1987).  The law of finds, which has both common law and statutory authority, includes lost property (involuntary parting), abandoned property (voluntary parting), salvaged property (property retrieved from the ocean), and treasure- trove.  Under property law, the finder tends to get either all or none of the find, but salvage rules under maritime law allow for a division of the spoils (sunken ships and their cargo) between the finder and the former owner.  The salvor, however, does have priority rights over all other claimants besides the original owner.  In a recent sunken treasure case, Columbus-America Discovery Group, Inc. v. Atlantic Mutual Ins. Co., the court allowed the establishment of rights through the use of remote video cameras which produced live images -- coining the term "telepossession" -- and did not require physical possession.  The court held that the first finder could legitimately use cameras to show its capability of retrieving the treasure.  Granting ownership prior to the bulk of the production process prevented costly duplication in exploration.

Land  Throughout history land has been reduced to ownership via first possession, often called "initial occupation."  First possession of land has determined initial ownership under the English Common Law (terra nullius), traditional sub-Saharan African law, and Islamic law (Blackstone [1766] 1979, Lawson 1975).  Within the United States, the establishment of private rights to extensive government holdings relied on both first possession rules and land sales.  In Johnson v. M'Intosh, Chief Justice John Marshall traced the original title of the entire United States to first possession ("discovery" of terra nullius) by the white man. Rose (1985) argues that first possession, not discovery, better describes the case, since arguably in many cases tribes never possessed clear title.  


After the American Revolution the states ceded their unsettled western lands to the federal government for the purposes of disposal to the citizenry.  Although early disposal policies emphasized sales, first possession became the dominant policy.  Squatting was common from the beginning of the Republic.  The Preemption Act of 1830, as well as other preemption laws, legitimized the claims of squatters.  The Homestead Act of 1862 went further, establishing a formal system of land claims based on first possession. The growth of squatting and its formal recognition by the preemption acts indicates that the cost of enforcing rights to land by non-users was increasing as the frontier rapidly expanded beyond established settlements (Kanazawa 1996).  Similarly, the move to homesteading and the abandonment of land sales indicated the high cost of policing land in a distant frontier by non-resident owners (Allen 1992).  Under preemption and squatting there were rules that limited the size of claims and defined the terms under which legitimate possession could be obtained.  Squatters formed local associations known as “claim clubs” that established rules for governing claim sizes and for settling disputes between competing claimants (Kanazawa 1996); federal homesteading policies limited the acreage that could be claimed and typically required some active form of use (e.g., cultivation, timber harvest) before the claim matured into legal title.

Hard Rock Mining  In both England and the United States, the common law doctrine of ad coelum grants landowners the exclusive rights to subsurface minerals (Barringer and Adams 1900, Lindley 1903). The mineral rights are severable and transferable just like other attributes of real property. Extensive public land holdings in the United States, however, required a modification of the common law approach.  As usual, exceptions to this rule could be found.  In England, the Crown retained rights to all gold and silver or “royal” mines and in some areas -- notably the tin regions in Cornwall and Devon -- a custom developed whereby those first discovering a vein of ore gained legal title to that vein wherever it led them.  In the United States similar customs developed on unsettled public lands, most notably in the gold fields of California during the middle of the nineteenth century.  Lindley (1903) documents how these customs were introduced into America by both Cornish miners who had initially settled in the Midwest and by Mexican miners who moved to California after the discovery of gold there.  A complex body of custom and law quickly emerged to govern the size of claims and settle disputes over conflicting claims to a body of ore (Umbeck 1975).


The General Mining Law of 1872 (still in force, though amended) codified these customary rights, allowing people to establish bona fide claims to tracts of public land for the extraction of minerals.  To get a patent to mineral land, the miner must find a valuable deposit, locate the claim, do assessment work, and finally apply for a patent.  While prospecting, and before discovery, the miner's claim is legally protected under the customary doctrine of pedis possessio (Leshy 1987).   Mining law gives full transferable title to the mineral bearing land to the first person who discovers a deposit.  Claimants need not show that the deposit is commercially important, but only that surface mineralization is present.  Granting patentable title early on in the process effectively limits excessive investment.

Intellectual Property  The protection of intellectual property -- copyrights, patents, and trademarks -- has it roots in the common law and the US Constitution (Blackstone [1766] 1979, Chisem and Jacobs 1992). Because intellectual property is perhaps the most conspicuous kind of undiscovered (i.e., unowned) property, the auction alternative makes little sense.  Accordingly, Dukeminier and Krier (1993) call this first possession rule "acquisition by creation."  The rules for establishing possession of intellectual property assets address the potential for wasteful races by granting ownership "early," when claimant heterogeneity is still large. The limited duration of the right (17 years for patents and 100 years for copyrights), also can mitigate dissipation even when a race occurs. Haddock (1986) notes that the public good character of ideas might reduce the incentive to race.  Exclusive and transferable patent rights are acquired under a "first to invent" policy (Chisem and Jacobs 1992).  Patentable ideas do not require commercial success, but only evidence that the invention will work regardless of its likely value.  Like patents, copyrights are also exclusive and transferable; they are established automatically when a work is created.  Although historically copyright protection has required notice and registration, these formalities have recently been removed.  As a result, current copyright protection is simple to obtain.  Because a work must be original to receive copyright protection, first possession is the rule for rights acquisition.  Trademark law, just like patents and copyrights, grants exclusive and transferable rights to marks that distinguish a merchant's product from those of others.  Similarly, trademarks are acquired by adoption and use.  The mark must be original and distinct from the marks of others and, in case of conflicts, "first to use" determines priority.  Grady and Alexander (1992) point out that dissipation might occur at both the initial idea stage and later when improvements are developed.  More important, they examine numerous cases and show convincingly that court decisions regarding patentable subject matter and the scope of patents implicitly consider various margins for dissipation.

The Radio Spectrum  Although the regulation and use of the radio spectrum has generated significant attention from economists ever since the seminal studies by Coase (1959) and Herzel (1951), little attention has been given to the early days of radio broadcasting during which rights to spectrum use were assigned using a first possession rule.  During the 1920’s, the initial assignment of broadcast rights in the spectrum were granted on a "priority-in-use" rule by the Commerce Department, which had licensing authority under the 1912 Radio Act (Hazlett 1990).  These rights were exclusive, transferable, and traded in an active market.  When, in 1926, the Commerce Department officially abandoned the first possession rule, the spectrum devolved from private property to open access, resulting in a period of "chaos" fraught with "wave jumping" and frequency "pirates" and other symptoms of over-exploitation.  Tremendous dissipation -- manifest as chaos -- created incentives to re-establish spectrum ownership and the state courts were quickly awash with interference cases.  In Tribune Co. v. Oak Leaves Broadcasting System, the court assigned property rights to radio broadcasting on the priority-in-use basis used by the Commerce Department a few years earlier.  Other courts appeared likely to follow the example in Oak Leaves, but by February 1927, the Radio Act was law; the federal government had claimed ownership of the spectrum. The radio spectrum is a neat illustration of first possession rules establishing ownership in a previously undiscovered resource.  Auctions during the 1920s would have been unworkable during the initial era of radio use.  Beginning in 1994, however, the FCC auctioned off spectrum previously used by the military for use in personal communications services ("PCS") such as pocket telephones, portable fax machines, and wireless computer networks (McMillan 1994).  Notably, the auction does not establish property rights but merely reallocates existing rights.

Water: Prior Appropriation  In nineteen western states, case law and statutes have now codified a system of customary law that originally developed among miners in the 1800s  (Scott and Coustalin 1995, Trelease and Gould 1986).  During this period, those claiming the vast unsettled public lands of the West for mineral exploitation required the diversion and use of water at locations distant from adjacent (“riparian”) land.  The common law doctrine available at the time excluded the use of water by those who did not own riparian land.  As a result, miners developed a new customary system of water rights called prior appropriation, which separated rights to water from rights to land.  Many state court decisions supported these customs.  Coffin v. Left Hand Ditch Co., in particular, is often cited as a leading case because the Colorado Supreme Court formally established the prior appropriation doctrine and explicitly rejected the older common law doctrine of riparian rights.  The doctrine of prior appropriation severs water rights from the land by granting permanent ownership of a portion of surface water body on a priority-in-use basis.


Possession under prior appropriation requires the diversion of water with the intent of beneficial use, typically for such out-of-stream uses as irrigation or mining.  Establishing bona fide appropriation does not require the completion of water projects or specific use.  Moreover, in modern administrative systems, state water authorities often date appropriation from the time of permit application, so no actual diversion is initially required.  By allowing claims to be made "early" in the process of water use, the costs of possession remain low and the potential for races is reduced.  In fact, diversion need not always be physical to establish beneficial use.  Uses such as livestock watering, natural irrigation, and recently, in-stream uses have been recognized as legitimate appropriations (Tarlock et al., 1993).

B. First Possession: The Rule of Capture for Asset Flows  In certain cases, establishing possession of an entire stock is especially costly and leads to the rule of capture, as in the case of so-called "fugitive" resources (Rose 1986) such as oil and wildlife.  In these cases a number of common principles can be found.  First, the rule of capture may not produce severe dissipation when there are but a few users or when there are "plenteous" goods (Rose 1986).  Open access may persist optimally as in the case of nineteenth-century whaling.  Second, when dissipation becomes severe, access to the resource tends to be limited through legal, contractual, or regulatory methods.  Third, transfer of rights to capturable flows tends to be restricted, unlike the previous legal domains where rights tend to be freely transferable. 
The Commons  In feudal England, both custom and common law doctrine often defined rights -- which inhered to groups -- to certain attributes of what was otherwise private land.  The commons of pasture (grass), estover (wood), diggings (coals and stones), turbary (sod), and piscary (fish), for example, allowed township citizens access to these characteristics of the land, (Blackstone [1766] 1979, Rose 1986) while the cultivated crops remained private.  Under the law of "commons" the rule of capture was limited by establishing common property rights.  English villagers had equal access to the common resources and transfers of these rights were not allowed.  Although equal sharing can appear to be a rule of capture, the exclusion of outsiders generates rents for members of the group.  The routine prohibition of selling one's membership presumably enhances homogeneity among users by effectively restricting each member's rights to use only for household consumption.


Similar common property arrangements have been found throughout the world, including in the United States (Lawson 1975, McKay and Acheson 1987, Ostrom 1990).   During the Colonial Period there was extensive use of commons for grazing, wood gathering, and even fruit collection.  In the northern states common pastures seem to have been replaced by private holdings in the late 1800s, but in the South grazing commons (under open range or “fence-out” laws) persisted until the late 1970s.  In 1922, Justice Holmes (McKee v. Gratz) noted the widespread American tradition of allowing local citizens common hunting access on undeveloped private lands.  Today this type of common property is rare in the formal law, although the lobster territories in Maine are an informal case.  

Wild Game The rule of capture has been the fundamental property doctrine for wildlife since the beginning of the English common law (Lueck 1989).  In one of the most famous American property law cases, Pierson v. Post, the court considered the possession, and hence, ownership of a wild fox, and ruled that the first possessor gains ownership of the wild fox.  Further, the court ruled that possession required physical capture and not simply “hot pursuit.”  The manifestly high cost of establishing possession of live animal populations meant that they were not subject to ownership until individual animals were killed (the usual case) or otherwise physically captured.  The potential for open access dissipation, in turn, created incentives for the modification of legal institutions.


By the nineteenth century the common law had effectively established ownership rights in wild game to English landowners, essentially creating private ownership of live stocks. Meanwhile, in the United States, where private ownership of live stocks of game was prohibitively expensive because of both small, scattered private land holdings and wide-ranging species, states were granted extensive regulatory control over access and use of wildlife.  In the United States, there are severe restrictions and outright prohibitions on wildlife product markets; in Great Britain, however, legal game markets thrive.

Ocean Fisheries Not surprisingly, the legal history of ocean fisheries is comparable to the history of wild game (Edwards 1994).  Like wild game, the dominant rule was the rule of capture.  Even here the rule could vary, as Holmes (1881) and later Ellickson (1989) noted in nineteenth century Atlantic whaling.  The rule of capture typically required that a whaler’s harpoon be fixed to the mammal before a legitimate ownership interest was established, the “fast-fish, loose-fish” rule.  In the case of the aggressive sperm whale, however, the “iron holds the whale” rule granted ownership to a whaler whose harpoon first was affixed to the whale so long as the whaler remained in fresh pursuit.  Holmes and Ellickson clearly recognize how the precise way in which possession is defined will influence the outcome and how the law tends to define possession so that waste (e.g., fruitless whaling effort) will be minimized.


As expected, the potential for rent dissipation under a rule of capture was often great enough to lead to the formation of rights to live fish stocks.  Because of the economies of group enforcement, common property rights to fisheries have been widespread in North America and around the world (Durrenberger and Palsson 1987, McEvoy 1986, McKay and Acheson 1987).  In the United States, antitrust suits brought against fishermen’s associations in the middle of this century have prevented groups from further limiting access to fishery stocks.  In other cases, new technologies (e.g., large capacity fishing vessels) led to the erosion of informal common property fisheries.  Also, until the Fishery Conservation and Management Act of 1976 (FCMA) gave the United States the authority to limit foreign fishing within 200 miles of the coast, there was no mechanism to establish a formal system of rights to ocean stocks.  Historically the eight Regional Fishery Management Councils established by FCMA have simply regulated total catch or fishing effort; because these rules do not limit access to the stocks, dissipation is still severe in many fisheries. 


In the past decade, however, the regional councils have altered their policies by establishing individual transferable quotas (ITQs) systems in several fisheries (e.g., Atlantic wreckfish, Pacific halibut, sablefish).  An ITQ system limits total annual catch and allocates a permanent, transferable share of the catch through quotas.  By establishing limits to periodic claims on flows, ITQs indirectly establish rights to the fish stocks.  ITQ policies have also been implemented in Australia, Canada, Iceland, and New Zealand, and may well be the preferred policy for future fisheries management.  Once an ITQ system is chosen to govern a specific fishery, the initial allocation of “quota” must be determined.  As a rule, existing fishermen have been given quota rights based on historical catch records.  In essence, this or any other “grandfather” rule is a first possession rule.   This is especially true for the Altantic wreckfish and the orange roughy in New Zealand.  Both of these fish stocks were discovered during the 1980s and the overwhelming share of ITQs was formally allocated to those fishermen who first discovered and exploited those stocks.

Oil and Gas   As with hard rock minerals, the doctrine of ad coelum gives landowners the rights to drill for oil and gas, yet oil and gas law has more in common with wildlife law than the law of hard rock minerals.  The fluidity of oil and gas beneath the surface of numerous landowners makes it prohibitively costly for surface owners to establish rights to "their" stocks as against those of neighbouring drillers, leading to the rule of capture (Hardwicke 1935, Kramer and Martin 1989).  The principle, if not the term “rule of capture” emerged first in the 1889 case of Westmoreland Natural Gas Company v. DeWitt in which the Supreme Court of Pennsylvania clearly stated that ownership of land is not sufficient to have ownership of the gas lying below it.   In Westmoreland the court also made the analogy between wild animals and oil and gas. Under this rule of capture rights to the stock of oil or gas remain ill-defined, but rights to the flows are clear once they have been brought to the surface.


As with wildlife, there have been legal-contractual modifications to the rule of capture that have arisen to mitigate waste (Craft 1995, Lueck and Schenewerk 1996).  Because oil, like wildlife and water, is attached to land, contracting among landowners offers a solution to the rule of capture.  Private "unitization" contracts have sometimes emerged to coordinate the actions of those with surface access to oil and gas.  In many cases, however, the cost of forming units is prohibitive (Libecap and Wiggins 1984).  Statutory "conservation" regulation has emerged in two prominent ways to mitigate rule of capture waste by limiting access to the stocks of oil and gas underlying numerous surface holdings.  First, most oil and gas producing states have well-spacing requirements that limit the density of wells and prevent adjacent surface owners from drilling along their property lines to deplete their neighbours' reserves.  Second, nearly all states compel the formation of units if a super-majority of the surface owners agree (Kramer & Martin 1989).  The regulations governing the Outer Continental Shelf (OCS) lands are in direct contrast to regulations for on-shore production on private land.  OCS resources, owned by the U.S. government and administered by the Minerals Management Service (MMS), are available for private exploitation through a system of leasing in which large tracts are leased in competitive auctions.  In this case, oil “land” is essentially owned by a single entity (MMS) so that rule of capture problems are usually avoided, except in cases where adjacent lessees have access to the same reservoir.

Water: Riparian Doctrine  The traditional legal doctrine governing water in the United States is the riparian doctrine. The riparian system, in contrast to the appropriation doctrine, limits the rule of capture by creating common property rights in the water stock among riparian landowners.  In Tyler v. Wilkinson, Justice Story settled a dispute by stating that among riparians a stream was owned "in perfect equality of right."  Riparian rights are governed by the common law and in their modern form grant "correlative" and "reasonable use" rights to water for landowners whose property borders a body of water.  Riparian water rights are tied to the riparian land, require that water be used only on that land, and may not be sold apart from the land.  The law implicitly defines the group (riparians) that equally shares access to the water resource (Epstein 1985, Rose 1990). The common property analysis shows, however, that an element of the rule of capture is still present.  This means that dissipation increases with the number of riparians.  Statutory restrictions on new uses have emerged in many riparian jurisdictions, presumably to further limit excessive water exploitation among a large group of users.  And, like many common property regimes, riparian law prohibits transfers of water rights.


Groundwater law has similarities with the law of oil and gas as well as riparian water law.  In ruling on a conflict between two parties drilling in the same aquifer, an English court developed the “absolute ownership” rule  on groundwater (Acton v. Blundell).  By this doctrine the landowner has “absolute” rights to pump underground water without liability to any other groundwater users.  Despite the name, this is identical to the rule of capture doctrine in oil and gas law.  The plaintiff in Acton v. Blundell had been pumping water for 20 years longer than the defendant and claimed, by first possession, perpetual ownership of the quantity of water he had, historically, been using.  On the other hand, the defendant claimed, again by first possession, ownership of any water he could bring to the surface from his well.  The debate in this case exactly mimics the stock - flow distinction made earlier in this essay.  American law adopted this English rule but, as expected, the absolute ownership doctrine has led to over-exploitation problems in areas where the number of users has become large relative to groundwater supplies. In some cases, private landowners have effectively unitized aquifers by forming groundwater districts (Ostrom 1990).  In many other jurisdictions, however, the development of “reasonable use” and “correlative rights” doctrines limited the rule of capture by making groundwater users liable for at least some of the effects on neighbouring wells.   Both of these rules are like riparian rights to surface water because they create an equal sharing rule for those landowners whose holdings overlie the groundwater basin.  As with surface water, western states have tended to go one step further by establishing a prior appropriation doctrine which, following the argument by the plaintiff in Acton v. Blundell,  grants a perpetual right to withdraw a specific quantity of groundwater.  

IV. COMPLICATIONS AND EXTENSIONS.  The evidence supports an economic logic inherent in first possession rules, yet many issues remain unexamined.  I briefly discuss four such issues: abandonment and continued possession efforts; defining possession to assets with many valuable characteristics; applications to new resources; and first possession in the private sector. 


What must be done to maintain a legitimate claim?  Though the law tends not to require a claimant to continually exert the effort required for an initial claim, he cannot remain an owner without incurring some continued possession costs (Holmes 1881).  An owner must actively and continuously enforce his ownership claim, regardless whether he obtained ownership by first possession or by subsequent method such as purchase, inheritance, or bankruptcy.  The law has two responses to a party lax in exerting effort at continued possession.  If an owner intentionally ignores the property it can become abandoned and subject to being reclaimed under first possession.  In certain cases, (e.g., minerals, trademarks, water) specific rules, often lumped together as use-it-or-lose-it, have developed to determine precisely when the right has been abandoned.  If an owner is simply inattentive enough to allow another party to establish continued use of the property, the adverse users can ultimately gain ownership under the doctrine of adverse possession (Dukeminier and Krier 1993).  Each of these crucial issues -- first possession, continued possession, and abandonment -- is made clear in  Haslem v. Lockwood, an 1831 case from Connecticut involving a dispute over manure piles.  In Haslem the plaintiff was a farmer who gathered into “heaps” manure from the ditch along a public highway, leaving them overnight while he returned to his farm to get  a cart for transport of the heaps.  Before he returned the defendant had begun to load the heaps and take them away.  The court, in deciding for the plaintiff, ruled that the manure was abandoned property in the public ditch, that the plaintiff established ownership via first possession by piling the dung into heaps, and finally, that the plaintiff having established ownership did not have to exert the same effort to maintain possession and was therefore justified in returning home to fetch his carts.  Implicit in this case and elsewhere is the fact that collective institutions (e.g., courts, custom, police) actively enforce property rights once they are established, thus minimizing the resources devoted to continued possession.  The general trend of not requiring the same effort for continuing possession as for establishing possession is plausibly a recognition of economies of enforcement by collective institutions and a protection of specific investments by the original claimant.

Most, if not all, assets have numerous valuable attributes.  An important case is land, valuable not only for surface uses but also possibly for game, minerals, oil, and water.   A first possession rule that leads to an optimal system of ownership for one attribute can leave rights unspecified to another attribute.  Establishing rights to land for farming, for instance, might create a system of rights inconsistent with the optimal use of wildlife or groundwater.  The process of establishing possession might cause damage to adjacent environmental assets, as when the diversion of water under prior appropriation damages in-stream resources (Leshy 1987, Sprankling 1996).  Indeed, the application of first possession to environmental goods (e.g., scenic view) is not well developed in the law.  Private contracting to consolidate land holdings is a possible solution to the ownership problem for the attached resource, but this is an imperfect solution when contracting costs are positive (Libecap and Wiggins 1984).  For example, detailed property rights to small, urban parcels of land can lead to severe open access dissipation for subsurface oil and gas production.


Possession rules can also swing dramatically from a rule of capture to a perpetual right to a stock.  Water law illustrates the issue clearly.  Under absolute ownership a landowner can claim groundwater under the rule of capture by pumping water to the surface; under prior appropriation, however, a successful first claimant earns a permanent withdrawal right to a measured quantity extracted each year.   Indeed, such a switch in regimes begs the question of what is the actual stock that is valuable to potential users.  Is the bison herd the valuable stock, or is a single bison (which can yield meat and hides) a valuable stock in its own right?  Ultimately the answer depends on the uses of the resource as well as on the relative costs (e.g., claiming possession, enforcing common property).

While their treatment in legal texts suggests otherwise, first possession rules are still relevant and likely to be important in the future.  Berger (1985) notes many cases not examined here where first possession is the primary rule.  For example, while the common law has tended to move away from the “coming to the nuisance” doctrine, nearly all states have enacted “right to farm” statutes which effectively codify this first possession principle, namely that no one can make a legitimate nuisance claim for activities in place prior to a location decision by the affected party (Berger 1985).  The recent trend in environmental regulation toward using transferable emissions permits requires initial allocations of the permits. As with fisheries ITQs, current polluters are usually grandfathered in to the permit system based on historical emissions as in the case of the sulfur dioxide trading program under the Clean Air Act amendments of 1990.  Some economists  have considered this a “free distribution” (Stavins 1995) or “give away,” but it is more appropriately viewed as an allocation based on first possession.  In these cases, first possession may protect the specific investments made by the original users of the assets and avoid the administrative and rent-seeking  costs of auctions.  Though it might seem reasonable to think that the era of discovering new resources has long passed, space (McDougal et al. 1963) and the deep sea may have surprises to offer.  In space, geosynchronous satellite orbits have been claimed by first possessors, but the deep sea has been treated differently.  Epstein (1979) noted that the Law of the Sea conference rejected first possession rules for allocating claims to deep sea minerals.   

The use of customary first possession rules in businesses, families, and other social settings is universal.  In business, first possession is used to establish rights to customer service and to claim merchandise for later purchase (e.g., earnest money, “holds”).  Most of this customary first possession is arguably used for claims on assets whose demand changes frequently and whose prices are costly to change.  In families, first possession is used to allocate household goods such as books, chairs, and tools.  Within families, first possession is arguably an internal rule of capture associated with common property ownership of family resources and is simply a cheap method of allocating temporary uses of an asset.  First possession is also well known in labour contracts where it manifests itself as “seniority” privileges for layoffs, overtime and other perquisites (Berger 1985).  In all of these cases there is either an unowned resource or an unspecified attribute of the resource.

V. CONCLUSIONS.  Property rights are an important social invention because they create incentives for people to maintain and invest in resources which leads to specialization and trade.  Yet, property rights themselves are economic goods that must be created.  Overwhelmingly, first possession has been the chosen method by which rights are established both in custom and in law.  Compared to the real alternatives, first possession rules are neither systematically inefficient nor are they routinely unjust.  Systematic inefficiency is contradicted by a close inspection of the law which reveals an implicit recognition of potential dissipation and systematic efforts to reduce or avoid it.  Routine injustice is contradicted by a system that protects the investments of individuals from the arbitrary claims of others.  People tenaciously stick to the rule of first possession because it works to establish the property rights necessary for the creation of wealth.
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	tR< ts
	1
	x*
	R*
	C

	b. Heterogeneous claimants  

   * incomplete information *
	


	t i< tR
	1
	x*
	R*
	Ci < Cj

	c. Heterogeneous claimants 

   * complete information *


	


	ts
	1
	x*
	R*
	Ci

	Open Access
	


	0
	nOA
	xOA
	0
	0

	Common Property 
* group size = nC *
	


	0
	nC < nOA
	xC
	RRC
	0

	State Auction
	


	tA
	1
	x*
	R*
	CA+CE


Source: Lueck (1995).   
t = time of resource use and possession




n = number of resources users




p(n) = policing costs for common property




x = level of variable input use




R = periodic rent from resource




C = cost of establishing rights
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