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. INTRODUCTION

Weareinthemidst of aninformationarmsracewith multiplesidesbattling for
|arger sharesof theglobal knowledgepool. Therecordsof scholarly communication, the
foundationsof aninformed, democraticsociety, areat risk. Recentlegd literatureheightens
our awarenessof “theenclosureof theintellectual publicdomain” throughnew patent and
copyrightlaws! Thereareanumber of i ssuesconcerning theconflictsand contradictions
betweennew lawsand new technol ogies.? I nformationthat used to be“free” isnow
increasingly being privatized, monitored, encrypted, and restricted.

This“intdlectud land grab” i sadirect outcome of new technol ogiesand global
markets. Distributed digital technol ogieshavethedual capacity toincreaseaswell as
restrict accesstoinformation. Thesetechnol ogieshavebrought alarger number of the
peopl eof thisearth greater accesstoimportant information about history, science, art,
literature, and current eventsin specific places. Atthesametime, however, thesenew
technol ogiesenabl eprofit-oriented firmsthecapability of extracting resourcespreviousy

! Thereisarapidly growing legal literature on the ramifications of recent intellectual property

legislation and itsimpact on theintellectual public domain. Some of the works that seem particularly
relevant to the question of theinformation commonsare: Benkler, Y ochai, “ Freeasthe Air to Common
Use: First Amendment Constraints on Enclosure of the Public Domain,” New York University Law
Review 74 (1999): 354-446; Boyle, James, Shamans, Softwar e, and Spleens: Law and the Construction
of the Information Society (Cambridge, MA: Harvard University Press, 1996); Burk, Dan L. “Muddy
Rulesfor Cyberspace,” Cardozo L. Review 21 (1999): 121-179; Cohen,
Julie E., “Copyright and the Jurisprudence of Self-Help,” Berkeley Tech L.J. 13 (1998): 1189-1143;
David,Paul A.*“ A Tragedy of the Public Knowledge* Commons' ?Global Science, Intellectual Property
and the Digital Technology Boomerang,” Stanford Institute for Economic Policy Research, SIEPR
Discussion Paper, no. 00-02, Stanford University, Stanford, CA, 2000; Lemley, Mark A., “Beyond
Preemption: The Law and Policy of Intellectual Property Licensing Beyond Preemption: The Law and
Policy of Intellectual Property Licensing,” California Law Review 87 (1999): 111-172; Lessig,
Lawrence, “Reclaiming a Commons,” presented as the keynote address at the Berkman Center,
“Building aDigital Commons,” Harvard University, Cambridge, MA, May (1999); Madison, Michael
J., “Complexity and Copyright in Contradiction,” Cardozo Arts& Ent Law Journal 18(2000): 125-174;
Merges, Robert P., “Property Rights Theory and the Commons; The Case of Scientific Research,”
Social Philosophy and Policy 13(2) (1996): 145-167; Reichman, J.H., and Jonathan A. Franklin,
“Privately Legislated Intellectual Property Rights: Reconciling Freedom of Contract with Public Good
Uses of Information,” University of Pennsylvania Law Review 147(4) (1999): 875-970; Rose, C. M.,
“FromLocal to Global Commons: Private Property, Common Property, and Hybrid Property Regimes:
Expandingthe Choicesfor theGlobal Commons: Comparing Newfangled Tradable Allowance Schemes
to Old-fashioned Common Property Regimes,” Duke Env. L. & Policy F 10 (Fall 1999): 45-72.

2 See Benkler, Yochai, “Overcoming Agoraphobia: Building the Commons of the Digitally
Networked Environment,” Harvard Journal of Law and Technology 11(2) (1998): 287-400; and Boyle,
supra note 1, among others.

% Boyle, supra note 1, and Boyle, James, “A Politics of Intellectual Property:
Environmentalism for the Net?,” Duke Law Journal 47 (1997), 87-116, p. 94.

45



46 ARTIFACTS, FACILITIES, AND CONTENT ~ [OSTROM & HESS

hel dincommonfor their valueand for establishing property rights* M ultipleforcesare
vyingfor captureandrestriction of traditionally availableknowledge: corporationsvs.
indigenouspeopl es(M onsanto owning the patent on thegenetic structureof theneem);
federd and stategovernmentsvs. citizens(encryptionanddigita surveillancevs. privacy);
universitiesvs. professors(ingitutiona vs. individud intellectua property rights); publishers
vs.libraries(ephemeralizationof library collectionsthroughlicensing, bundling, and
withdrawal of information).

Thiscompetitionfor ownership of previoudy shared resourcesisnot uniquetothe
publicdomainof knowledge. Giventheopening of vast marketsfor commoditiesof all
kinds, many natural aswell ashuman-maderesourcesareunder pressure. Theworld's
fisheriesarefighting depletion becauseof thecapturecapabilitiesof larger trawlers, wider
andfiner nets, andlarger fleets. Indigenousforest systemsarebeing privatized,>withthe
forestsbeingburnt or logged at alarming rates, not only rapidly reducing primary growth
forestsasaresourcebut pollutingtheglobal atmosphereaswell. Indeed, commodification
and privatization of resourcesisatrend and aprobleminregardtovirtually all resources.
Andradical changesinthestructureand processof all natural and human-constructed
resources can occur through the development of new technologies.®

Thegoal of thispaper isto summarizethelessonslearned fromalargebody of
international, interdi sciplinary research on common-pool resources(CPRs) inthepast 25
yearsand consider itsuseful nessintheanal ysisof theinformation asaresource. Wewiill
suggest waysinwhichthestudy of thegovernance and management of common-pool
resourcescan beagppliedtotheanalys sof informationand“theintellectua publicdomain.”
Thecomplexity of theissuesisenormousfor many reasons: thevast number of players,
multipleconflictinginterests, thegenera lack of understanding of digital technologies, locdl
versusglobal arenas, and achroniclack of precision about theinformationresourceat
hand. Wesuggest, inthetradition of Hayek’, that thecombination of timeand place
andysiswithgenera scientificknowledgeisnecessary for sufficient understanding of policy

4 Many new common-pool resources have “remained unclaimed due to lack of technology
for extracting their value and for establishing and sustaining property rights.” Buck, Susan J., The
Global Commons: An Introduction (Covelo, CA: Island Press, 1998), p. xiii.

® See Arnold, J. E. Michael, “Devolution of Control of Common-Pool Resources to Local
Communities: Experiencesin Forestry,” in Access to Land, Rural Poverty and Public Action, ed. A.
de Janvry, G. Gordillo, J. P. Platteau, and E. Sadoulet (New Y ork: Oxford University Press, 2001).

6 See, for instance, Palumbi, Stephen R., “Humans as the World's Greatest Evolutionary
Force,” Science 293 (Sept. 7, 2001): 1786-1790.

"Hayek, F. A., “TheUseof Knowledgein Society,” American Economic Review 35(4) (1945):
519-530.
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and action. Inaddition, thecareful devel opment of anunambiguouslanguageand agreed-
upon definitionsis imperative.

Asoneof theframing papersfor thisconference, wewill focusonthdanguage,
the methodol ogy, and outcomesof research on common-pool resourcesinorder tobetter
understand how property regimes affect the provision, production, distribution,
appropriation, and consumption of scholarly information. Our brief analysiswill suggest that
collectiveactionand new ingtitutiona designplay aslargeapartintheshaping of scholarly
information as do legal restrictions and market forces.

II. WHAT ISA COMMONS?

“The commons: There'sa part of our world, hereand now, that we all get
to enjoy without the permission of any.” @

“*The commons' refers to institutional devices that entail government
abstention from designating anyone as having primary decision-making power over
use of a resource. A commons-based information policy relies on the observation
that some resources that serve as inputs for information production and exchange
have economic or technological characteristics that make them susceptible to be
allocated without requiring any single organization, regulatory agency, or property
owner clear conflicting uses of the resource.” °

“ The concept of the public domain is another import fromthe realm of real
property. In the intellectual property context, the term describes a true commons
comprising elementsof intellectual propertythat areineligiblefor privateownership.
The contents of the public domain may be mined by any member of the public.” 1°

Whiletheterm, “thecommons,” hasapositiveemotional soundtoit,itrefersto
awidevariety of conceptsand eventsthat canlead to so much anal ytical ambiguity that
little progressismadein protectingwhat scholarswishtoprotect. Weneedtoclarify what

8 essig, Lawrence, “ Codeandthe Commons,” akeynoteaddresspresented at theconference
“Media Convergence,” Fordham Law School, Fordham University, New York, NY, Feb. 9, 1999.

®Benkler, Y ochai, “ The Commons as a Neglected Factor of Information Policy,” presented
at the Telecommunications Policy Research Conference, September 1998.

10 |_itman, Jessica, “The Public Domain,” Emory Law Journal 39 (1990): 965-1023, p. 975.
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wearetalking about. A survey of therecent literaturerelated to the subject of this
conference seems to confuse the meaning of a“commons” rather than clarify it.**

Theterm*commons’ isoftenused synonymoudy withtheterm* publicdomain.”
Isitagivenright, noassignedright, unclaimed, unmanaged, or something that shouldjust
bethereinademocracy?*? Unfortunately, aquick look atOran’ sDictionary of Law™
doesnot clarify termsbut only hel pstoidentify why thereissuch confusion. Therewefind
twodefinitionsof publicdomain: “ 1) Land owned by thegovernment. 2) Freefor anyone
touse; nolonger protected by patent or copyright.” Inthefirstdefinition, thereisan
owner—the government. Inthesecond, thereisnoowner. Arescholarstryingto protect
arealm of government ownership or arealm of no ownership?

Inrelationtotheintellectual public domain, thecommonsappearstobeanidea
about democratic processes, freedom of speech, andthefreeexchangeof information.
Whileweagreethat freedom of speech and open exchangeof information arefundamental
tothecreationand sustenanceof democratic systemsof governance, weneedtodevel op
useful toolsfor analyzingwhat wemean by commons, publicdomain, andfreeexchange
of information.

Theuseof theterm*“commons” hasvarioushistories: thehouseof British
Parliament representing thenon-titled citizens; agriculturd fieldsin England and Europe
prior totheir enclosure; and particularly intheUS, public spaces, suchastheNew England
townsquare, campusdining halls, and conceptsof thecommongood.'* Inamost al uses,
thetermhasacontested history. Inregardtothelegal study of property rights, the
publication of Ancient Lawby Henry Sumner Maine'®in 1861 set of f amajor debate
about theorigin of thevery concept of property inancient times.®® Drawingonhisown

11 Seeessig, supranote 1. Lessig callsthe commonsthe core of the open society. Herefers
to CharlesNesson' sideaof “ building acommonsin cyberspace whereideasaretherefor the taking.”
He further writes: “We don’'t see a place for the commons —we only see aplace for property.”

12 Boyle, supranote 1, p. xiv, does point out the institutional nature of acommons: “ Even a
conventional economic analysis supportstheideathat itisintheinterest of those who are exploiting
a‘commons’ to make sure that the commons continues to exist.”

8 Oran, D., Oran’ s Dictionary of the Law (St. Paul, MN: West, 1983).

14 See Hess, Charlotte, “1s There Anything New Under the Sun? A Discussion and Survey
of Studies on New Commons and the Internet,” presented at “ Constituting the Commons: Crafting
Sustainable CommonsintheNew Millennium,” the Eighth Conferenceof thel nternational Association
for the Study of Common Property, Bloomington, Indiana, May 31-June 4, 2000.
http://129.79.82.45/1 A SCP/Papers/hessc042400. pdf

* Maine, Henry Sumner, Ancient Law; Its Connectionwiththe Early History of Society and
itsRelationto Modern Ideas; With I ntroduction and Notes by Frederick Pollack. Reprint of 1861 ed.
(Boston: Beacon Press, 1963).

16 See Grossi, Paolo, An Alternative to Private Property; Collective Property in the
Juridical Consciousness of the Nineteenth Century, in L. G. Cochrane, ed. (Chicago: University of
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extensive researchinIndiaandthat of othersinregardtotheearly European communities,
Mainearguedthat joint-ownership by familiesand groupsof kin (in other words, common
property) wasmorelikely theinitial property regimeinmost partsof theworldrather than
thenotionof property ownedby asingleindividua .’ Thisgreat debatewasnot simply
onebetween historiansover which camefirst—common property or individual private
property. Thedebateframed aperspectiveonwhether landed proprietorshaveaspecia

roleinsociety that needed protectionandthel egitimacy of enclosing propertiesowned
communally. Thedebateisnot fully resolved. Ellickson, Rose, and Ackerman’ smajor
textbook on property law*® devotetheir first chapter to “ The Debate over Private
Property” and their second chapter to “ The Problem of the Commons.”

Social scientistshavehadtheir ownrelated debatesabout the consequencesof
allowingmultipleindividual sor firmstojointly usearesourcesystem. Thedebatewas
kickedoff half acentury ago by the pathbreakingwork of Scott Gordonin 1954 and
Anthony Scottin1955'° whenthey introduced aneconomic analysisof anatural resource
(fisheries) that had, prior tothat time, beenthedomainof biologists. Their twoarticlesare
creditedwithoutliningtheconventional theory of thecommons?® They demonstratedthat
whenmultipleindividuasjointly harvestedfishinhighdemandwithout alimit ontheamount
that any fisher could withdraw, thequantity harvested woul d exceed boththemaximum
sustai nabl eyield andthemaximumeconomicyield. Atthattime, theonly solutiontothis
problemthat they contempl ated wasownership of thefishery by asinglefirmor by the
government. In1968, thebiologist, Garrett Hardin, crystallized thethinking of many socia
scientistsand policy makerswith hismetaphoricanalys sof the* tragedy of thecommons.”
Hardinarguedthat theindividual swhojointly usesacommonsarehope esdy trappedinan
immutabletragedy. Giventhistrapof overuse(or, for Hardin, overpopulation), the* only”
sol utionHardinenvisionedwasexternally imposed government or privateownership.?
Unfortunately, for thedevel opment of rigorousthinking, Hardin casualy usedtheexample
of apasture “opento all” asif all jointly owned pastures would be “open to all.”

Chicago Press, 1981).

" Maine, supranote 15, p. 252.

18 Ellickson, Robert C., Carol M. Rose, and Bruce A. Ackerman, eds., Perspectives on
Property Law, 2d. ed. (Gaithersburg, MD: Aspen Publishers, 1995). (Perspectiveson Law Series).

1® Gordon, H. Scott, “ The Economic Theory of aCommon-Property Resource: The Fishery,”
Journal of Political Economy 62 (1954): 124-142; and Scott, Anthony D., “The Fishery: The
Objectives of Sole Ownership,” Journal of Political Economy 65 (1955): 116-124.

0 SeeFeeny, David, etal., “ The Tragedy of the Commons: Twenty-Two Y earsLater,” Human
Ecology 18(1) (1990): 1-19, p. 2.

2 Hardin, Garrett, “ The Tragedy of the Commons,” Science 162 (1968): 1243-1248; Hardin,
Garrett, “ Extensions of ‘ The Tragedy of the Commons,”” Science 280 (May 1, 1998): 682-683.
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Sincethework of Gordon, Scott, and Hardin, most theoretical studiesby political-
economistshaveanayzed s mplecommon-pool resourcesystemsusingrelatively smilar
assumptions. Insuch systems, it isassumed that the resource generatesahighly
predictable, finitesupply of onetypeof resourceunit (onespecies, for example) ineach
relevant timeperiod. Appropriators(thosewho harvest fromaresourcesystem, e.g.,
fishers, pastoralists, etc.) areassumed to behomogeneousintermsof their assets, sKills,
discount rates, and cultural views. They areal so assumedto beshort-term, profit-
maximizing actorswho possesscompleteinformation. Inthistheory,anyone canenter the
resourceand appropriateresourceunits. Appropriatorsgain property rightsonly towhat
they harvest. Theharvestedresourceunitsarethenprivately ownedandcanbesoldinan
opencompetitivemarket. Theopen-accessconditionisagiven. Theappropriatorsmake
no efforttochangeit. Appropriatorsactindependently and do not communicateor
coordinate their activitiesin any way.?

Many current textbooksinresourceeconomicsandlaw and economicsstill
present thisconventional theory of asimplecommon-pool resourceastheonly theory
neededfor understanding common-pool resourcesmoregeneraly (but, for adifferent
gpproach, seeBaand and Platteau) 2 With thegrowing useof gametheory, appropriation
from common-pool resourcesisfrequently represented asaone-shot or finitely repeated,
Prisoner’ sDilemmagame?® Thesemodelsformalizetheproblemdifferently, but donot
changeany of thebasi ctheoretical assumptionsabout thefiniteand predictablesupply of
resourceunits, compl eteinformation, homogeneity of users, their maximization of expected
profits, andtheir lack of interactionwith oneanother or capacity tochangetheir ingtitutions.

A sufficient number of empirical exampleshaveexisted wheretheabsenceof
property rightsand theindependenceof actorscapturestheessenceof theproblemfacing
appropriatorsthat thebroad empirical applicability of thetheory wasnot challenged until

Z%|nthissetting, astheincisiveanalysisof Gordon and Scott demonstrates, each fisherman
will take into account only his own marginal costs and revenues and ignores the fact that increases
in his catch affect the returnsto fishing effort for other fishermen as well as the health of future fish
stocks. . . . [E]conomic rent is dissipated; economic overfishing, which may also lead to ecological
overfishing, is the result.” Feeny, David, Susan Hanna, and Arthur F. McEvoy, “Questioning the
Assumptions of the ‘ Tragedy of the Commons’ Model of Fisheries,” Land Economics 72(2) (1996):
187-205, p. 189.

% Baland, Jean-Marie, and Jean-Philippe Platteau, Halting Degradation of Natural
Resources: Is There A Role for Rural Communities? (New Y ork: Oxford University Pressand FAO,
1996).

2 Dawes, Robyn M., “ The Commons DilemmaGame: An N-Person Mixed-Motive GameWith
aDominating Strategy for Defection,” ORI Research Bulletin 13(2) (1973) Oregon Research Institute;
and Dasgupta, Partha, and Geoffrey M. Heal,Economic Theory and Exhaustible Resources (Garden
City, NJ: J. Nisbet, 1979).
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themid-1980s. Themassivedeforestationintropical countriesandthecollapseof the
Cdliforniasardinefishery and other oceanfisheriesconfirmed theworst predictionstobe
derived from this theory for many scholars.

Sinceappropriatorsareviewed asbeingtrappedinthesedilemmas, repeated
recommendations weremadethat external authoritiesmustimposeadifferent set of
political regimesand property rightson such settings. Somerecommended private
property asthemost efficient formof ownership.® Othersrecommended government
ownershipandcontrol 2 Implicitly, theoristsassumedthat regul atorswill actinthepublic
i nterest and understand how ecol ogical systemswork and how to changeingtitutionssoas
to induce socially optimal behavior.?’

Thepossibility that theappropriatorsthemsel veswoul d find waysto organize
themsel veshasnot been serioudy consideredin much of thepolitical-economy literature
until recently. Organizingsoasto createrul esthat specify rightsand dutiesof participants
createsapublicgoodfor thoseinvolved. Anyonewhoisincludedinthecommunity of
usersbenefitsfromthispublic good, whether they contributeor not. Thus, getting“ out of
thetrap” isitsalf asecond-level dilemma. Further, investinginmonitoringand sanctioning
activitiessoastoincreasethelikelihood that participantsfollow theagreementsthey have
made, al sogeneratesapublicgood. Thus, theseinvestmentsrepresent athird-level
dilemma. Sincemuchof theinitial problemexistsbecausetheindividualsarestuckina
settingwherethey generatenegativeexternalitiesononeancther, itisnot consistent with
the conventional theory that they solveasecond- andthird-level dilemmainorder to
address the first-level dilemmaunder analysis.

Thework of theNational Academy of Sciences' Panel on Common Property?
challengedtheapplication of thisconventional theory toall common-pool resources
regardlessof thecapacity of appropriatorsto communicate, coordinatetheir activities, and
tocreateindtitutionstoalocateproperty rightsand makepoliciesrel ated toajointly owned
resource. Thegrowingevidencefrommany field studiesof common-pool resources

5See Demsetz, Harold, “Toward aTheory of Property Rights,” American Economic Review
62(1967): 347-359; Posner, Richard A.,Economic Analysis of Law, 2¢ ed. (Boston, MA: Little, Brown,
1977); and Simmons, Randy T., Fred L. Smith, and Paul Georgia, “ The Tragedy of the Commons
Revisited: Politics vs. Private Property,” Center for Private Conservation, Competitive Enterprise
I nstitute, Washington, DC, 1996.

%Qphuls, William, “Leviathan or Oblivion,” in Toward a Steady State Economy, ed. H. E.
Daly (San Francisco: Freeman, 1973).

2" Feeny, Hanna, and M cEvoy, supranote 22, p. 195.

2 National Research Council, ed., Proceedings of the Conference on Common Property
Resource Management, April 21-26, 1985 (Washington, DC: National Academy Press, 1986).
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conducted by anthropol ogi sts® andhistorians®cal led for aseri ousre-thinking of the
theoretical foundationsfor theanal ysisof common-pool resources.® Thecumulative
impact of theextensiveempirical studiesdoesnot challengetheempirical validity of the
conventiond theorywhereitisrdevantbut rather itspresumed, universal, generaizability.

[11. CLARIFYING KEY CONCEPTS

Inorder todevel opabroader and empirically verifiabletheory that encompassed
thedominant “tragedy of thecommons’ theory asaspecia case, scholarslearnedthat they
hadto makesomekey di stinctionsamong thingsthat had previously and casually been
treated asbeingthesamething. Sincewefedl that asimilar effortisneededinregardto
theintellectua publicdomain, wewill discussthesedigtinctionsinsomedepth. Therewere
four basi c confusionsthat needed to beuntangled. Thesourceof confusionrelatestothe
differencesamong 1) the nature of the good (common-poolresour ces) and aproperty
regime (common-property regimes), 2) resourcesystemsandtheflow of resourceunits,
3) common property and open-accessregimes, and4) theset of property rightsinvolved

2 See Netting, Robert McC., Balancing on an Alp: Ecological Change and Continuity in
a SwissMountain Community (New Y ork: Cambridge University Press, 1981); Netting, Robert McC.,
“Territory, Property, and Tenure,” inBehavioral and Social Science Research: A National Resour ce,
ed. R. McC. Adams, N. J. Smelser, and D. J. Treiman (Washington, D.C.: National Academy Press,
1982),446-501; McCay, BonnieJ., and JamesM. Acheson, The Question of the Commons: The Culture
and Ecology of Communal Resources (Tucson: University of Arizona Press, 1987).

% Glick, ThomasF., Irrigation and Society in Medieval Valencia (Cambridge, MA: Harvard
University Press, 1970); Maass, Arthur, and Raymond L. Anderson, ... . and the Desert Shall Rejoice:
Conflict, Growth, and Justice in Arid Environments (Maabar, FL: R. E. Krieger, 1986).

%1 See Berkes, Fikret, “Local Level Management and the Commons Problem: A Comparative
Study of Turkish Coastal Fisheries,” MarinePolicy 10 (July 1986): 215-29; Berkes, Fikret, ed., Common
Property Resour ces; Ecology and Community-Based Sustainable Development (London: Belhaven
Press, 1989); Berkes, Fikret, David Feeny, Bonnie J. McCay, and James M. Acheson, “The Benefits
of the Commons,” Nature 340 (July 1989): 91-93; Bromley, Daniel W., David Feeny, Margaret McK ean,
Pauline Peters, Jere Gilles, Ronald Oakerson, C. Ford Runge, and James Thomson, eds., Making the
Commons Work: Theory, Practice, and Policy (Oakland, CA: ICS Press, 1992); Ostrom, Elinor,
Governing the Commons (New Y ork: Cambridge University Press, 1990); Pinkerton, Evelyn, “Local
Fisheries Co-Management: A Review of International Experiences and Their Implications for Salmon
Management in British Columbia,” Canadian Journal of Fisheries and Aquatic Sciences 51 (1994):
2363-78; Hess, Charlotte, A Comprehensive Bibliography of Common Pool Resources. (CD-ROM)
(Bloomington: Indiana University, Workshop in Political Theory and Policy Analysis, 1999); Cordell,
John C,, ed., A Sea of Small Boats (Cambridge, MA: Cultural Survival, Inc., 1989); Wade, Robert,
Village Republics: Economic Conditions for Collective Action in South India (Oakland, CA: ICS
Press, 1994); Ruddle, Kenneth, and Robert E. Johannes, eds., The Traditional Knowledge and
Management of Coastal Systemsin Asia and the Pacific (Jakarta: Unesco, 1985); Sengupta, Nirmal,
Managing Common Property: Irrigation in India and the Philippines (New Dehi: Sage, 1991).

52



53 ARTIFACTS, FACILITIES, AND CONTENT ~ [OSTROM & HESS

in“ownership.” All four sourcesof confusionreducecl arity inassigningmeaningtoterms
and retard theoretical and empirical progress.

The Confusion between the Natur e of a Good and a Property Regime

The problemsresulting from confusing conceptswereparticularly difficultto
overcomegiventhat theterm* common- propertyresource” wasfrequently usedto
describe atypeof economicgoodthat isbetter referredtoasa“ common-pod resource.”
For many scholars, theconcept of aproperty regimeand thenatureof agoodwerethus
conflated.

Oneof thekey problemsin devel opingagood analytical approachtotheeffect of
diverseinstitutional arrangementsontheincentives, activities, and outcomesof the
individuasinvolvedisgettingaclear conception of thestructureof eventsinvolved. The
political-economy literatureusualy calls* thestructureof thebio-physical events’ as“the
natureof thegoods.” For sometime, economistsstruggled with classifying goodsaseither
privateor public. By labdingall goodsasfitting thisdichotomy, schol arstalked about those
thingsthat themarket could solvemost efficiently and thosethingsthat would require
government provision and production.

Inthe1970s, amajor breakthrough camewith clear identification that therewerenot just
twotypesof goods. Twoattributeshavebeenidentifiedinthepolitical-economy literature
that hel pidentify four broad classesof goods. Thefirst attributeiswhether thebenefits
consumed by oneindividua subtract fromthebenefitsavailabletoothers® Common-pool

resource systemsgeneraterel atively subtractablebenefit flows. Thisattributeisshared
withprivategoods, asshowninFigurel. Thesecondattributeisthatitisvery costly to
excludeindividua sfromusingtheflow of benefitseither through physica barriersor legal

instruments. Both attributes vary across a range.

%2 Ostrom, Vincent, and Elinor Ostrom, “Public Goods and Public Choices,” in Alternatives
for Delivering Public Services. Toward Improved Performance, ed. E. S. Savas (Boulder, CO:
Westview Press, 1977), 7-49; Ostrom, Elinor, Roy Gardner, and James Walker, Rules, Games, and
Common-Pool Resources (Ann Arbor: University of Michigan Press, 1994).
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Figure 1. Typesof Goods

SUBTRACTABILITY
low high

E difficult | public goods common-pool resour ces
X sunset irrigation systems
C common knowledge libraries
L
U
s easy toll or club goods private goods
I day-care centers doughnuts
o country clubs persona computers
N

Recognizing aclassof goodsthat sharesthesetwo attributesenablesscholarsto
identify thecoretheoretica problemsfacingindividua swhenever morethanoneindividua
or group utilizessuchresourcesfor an extended period of time. Using*“ property” inthe
termusedtorefer toatypeof good, reinforcestheimpressionthat goodssharing these
attributestend everywhereto sharethesameproperty regime. Asdiscussed below, this
is certainly not the case.

Common-pool resourcessharewithwhat economistscall “publicgoods,” the
difficulty of developing physical or ingtitutional meansof excluding beneficiaries. Unless
meansaredevised to keep nonauthorized usersfrom benefitting, thestrong temptationto
freerideontheeffortsof otherswill leadto asuboptimal investmentinimprovingthe
resource, monitoring use, and sanctioning rule-breaking behavior. Second, theproducts
or resourceunitsfrom common-pool resourcessharewithwhat economistscall “ private
goods,” theattributethat oneperson’ sconsumption subtractsfromthequantity available
toothers. Thus, common-pool resourcesaresubject to problemsof congestion, overuse,
pollution, and potentia destruction unlessharvesting or uselimitsaredevised andenforced.
Inadditionto sharingthesetwo attributes, particular common-pool resourcesdiffer on
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many other attributesthat affect their economic useful nessincluding their extent, shape,
productivity and the value, timing, and regularity of the resource units produced.*

Common-pool resources may be owned by national, regional, or local
governments; by communal groups; by privateindividual sor corporations; or used as
open-accessresources by whomever can gain access. Each of the broad types of
property regimeshasdifferent setsof advantagesand disadvantages, but at timesmay rely
uponsi milar bundlesof operational rules3* Exampl esexi st of both successful and
unsuccessful effortsto governand manage common-pool resourcesby governments,
communal groups, cooperatives, vol untary associations, and privateindividuasor firms®
Thus, noautomati c associ ati on exi stsbetween common-pool resourceswith common-
property regimes—or, with any other particular type of property regime.

The Confusion between a Resour ce System and the Flow of Resour ce Units

Thesecond confusionisrel atedto therel ationshipsbetween resourcesystemsand
aflow of resourceunitsor benefitsfromthese systems.* Inregardtocommon-pool
resources, theresourcesystem (or dternatively, thestock or thefacility) iswhat generates
aflow of resourceunitsor benefitsover time. Exampl esof typical common-pool
resourcesystemsincludelakes, rivers, irrigation systems, groundwater basins, forests,
fishery stocks, and grazing areas. Common-pool resourcesmay alsobefacilitiesthat are
constructedfor joint use, suchasmainframecomputersandthelnternet. Theresource
unitsfromacommon-pool resourceincludewater, timber, medicinal plants, fish, fodder,
central processingunits. Theresourceunitsfor acomplex facility likethelnternet may be
the datapacketsor thecomputer files(information artifacts) depending uponwhether one

33 See Schlager, Edella, William Blomauist, and Shui Y an Tang, “Mobile Flows, Storage, and
Self-Organized I nstitutions for Governing Common-Pool Resources,” Land Economics 70(3) (1994):
294-317.

3 Feeny et al., supranote 20.
%Bromley etal., supranote31; Singh, K atar, Managing Common Pool Resources: Principles

and Case Studies (Oxford: Oxford University Press, 1994); Singh, Katar, and Vishwa Ballabh,
Cooperative Management of Natural Resources (New Delhi: Sage, 1996).

% Blomquist, William, and Elinor Ostrom, “Institutional Capacity and the Resolution of a
Commons Dilemma,” Policy Studies Review 5(2) (1985): 383-393.

57 Lueck, Dean, “Property Rights and the Economic Logic of WildlifeInstitutions,” Natural
Resources Journal 35(3) (1995): 625-670.
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isstudyingit asaninfrastructureresourceor asaninformationresource.® Devising
property regimesthat effectively alow sustainableuseof acommon-pool resourcerequires
one set of rulesthat limit accesstotheresourcesystemand other rulesthat limit the
amount, timing, and technol ogy used towithdraw diverseresourceunitsfromtheresource
system. Itisfrequently thecasethat theresourcesystemisjointly owned, whilethe
resource units withdrawn from the system are individually owned by appropriators.

The Confusion between Common-Property and Open-Access Regimes

Inanow classicarticle, Ciriacy-Wantrup and Bishop® clearly articul ated the
difference between property regimesthat areopenaccess wherenoonehasthelegd right
to excludeanyonefromusing aresource, fromcommon property,wherethe membersof
aclearly defined group havealegal right toexcludenonmembersof that groupfromusing
aresource.* Open-accessregi mes( resnullius—including thecl assic casesof theopen
seasandtheatmosphere—havelong been consideredinlegal doctrineasinvolvingno
l[imitsonwhoisauthorized to usetheseresources. Thus, thework of Gordon, Scott, and
Hardinfocused onresourcesthat werepaired with open-accessregimes. If anyonecan
usearesource—thedefinition of an open-accessresource—then, noonehasanincentive
to conserve its use or to invest in improvements.

Someopen-accessregimeslack effectiverulesdefining property rightsby
default* Either theresourcesaffected by these open-accessregi mesarenot contained
withinanation-stateor no entity hassuccessfully laid claimtolegitimateownership. Other
open-accessregimesaretheconsequenceof consciouspublicpoliciestoguaranteethe
accessof al citizenstotheuseof aresourcewithinapolitical jurisdiction.*? Theconcept
of juspublicumappliestotheir formal status, but effectively theseresourcesareopen

3 See Bernbom, Gerald, “ Analyzing the Internet as a Common Pool Resource: The Problem
of Network Congestion,” presented at “Constituting the Commons: Crafting Sustainable Commons
in the New Millennium,” the Eighth Conference of the International Association for the Study of
Common Property, Bloomington, Indiana, May 31-June 4, 2000.
http://dIc.dlib.indiana.edu/documents/dir0/00/00/02/18/index.html

%9 Ciriacy-Wantrup, Siegfried V., and Richard C. Bishop, “‘ Common Property’ as a Concept
in Natural Resource Policy,” Natural Resources Journal 15 (1975): 713-727.

0 See also Bromley, Daniel W., Environment and Economy: Property Rights and Public
Policy (Cambridge, MA: Basil Blackwell, 1991); Bromley, Daniel W., “The Commons, Common
Property,and Environmental Policy,” Environmental and Resour ceEconomics2(1992):1-17; Bromley,
Daniel W., “The Commons, Property, and Common-Property Regimes,” in Making the Commons
Work: Theory, Practice, and Policy, ed. Daniel W. Bromley, et al. (Oakland, CA, ICSPress, 1992), 3-15.

4l Dales, John H., Pollution, Property, and Prices. An Essay in Policy-making and
Economics (Toronto: University of Toronto Press, 1968).

42 Asin the caseof noncopyrightable or expired formerly copyrighted information—i.e., “ the
public domain.” See Litman 1990, supranote 10.
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access.® Still other open-accessregi mesresult fromtheineffectiveexclusion of
nonownersby theentity assignedformal rightsof ownership. Inmany developing
countries, theearlier confusi on between open-accessand common-property regimes
paradoxically ledtoanincreaseinthenumber and extent of local resourcesthat arede
factoopenaccess. Common-property regimescontrollingaccessand harvestingfrom
local streams, forests, grazing areas, andinshorefisherieshad evol ved over long periods
of timeinall partsof theworld, but wererarely givenformal statusinthelegal codesof
newly independent countries.

Many common-property regimesdo efficiently regul atethejoint useand
management of aresource. Thereis, however, nothinginherently efficient orinefficient
about suchregimes. A modern, privatecorporationis, after all, acommon-property
regi methat haswidespread usethroughout theglobal economy—uwith both efficient and
i nefficient consequences. Common-property regimesareessentialy sharecontracts.* As

3 The state governments of Oregon and Washington, for example, intervened in the early
twentieth century to prevent local salmon fishermen from devising rulesthat would have limited entry
and established harvesting limits (Higgs, Robert, “Legally Induced Technical Regress in the
Washington Salmon Fishery,” Researchin Economic History 7 (1982): 55-86; Higgs, Robert, “Legally
Induced Technical Regressinthe Washington Salmon Fishery,” inEmpirical Studiesin Institutional
Change, ed. Lee J. Alston, Thrainn Eggertsson, and Douglass C. North (New Y ork: Cambridge
University Press, 1996), 247-79). FishingunionsaongtheU.S. coastal areastried to organizeinshore
fisheries soastolimit entry and establish harvesting limitsduring the 1950s. Eventhoughtheir efforts
could not have had a serious impact on prices due to the presence of an active international market
for fish, the fishing unionswere prosecuted by the U.S. Department of Justice and found in violation
of the Sherman Antitrust Act (Johnson, Ronald N., and Gary D. Libecap, “ Contracting Problemsand
Regulation: The Case of the Fishery,” American Economic Review 72 (1982): 1005-22). Thus, U.S.
inshore fisheries have effectively been open-access resources during much of the twentieth century
as aresult of governmental actionto prevent local fishing groupsfrom establishing forms of common-
property regimeswithin those political jurisdictions. Inmorerecent times, however, both the national
and state governments have reversed their prior stands and have actively sought ways of creating
forms of co-management in inshore fisheries(see Pinkerton, Evelyn, “ Conclusions: WhereDoWe Go
From Here? The Future of Traditional Ecological Knowledge and Resource Management in Canadian
Native Communities,” in Traditional Ecological Knowledge and Environmental Assessment, ed. P.
Boothroyd and B. Sadler (Ottowa: Canadian Environmental Assessment Research Council, 1992);
Pinkerton, supra note 31; Wilson, James A., “When are Common Property Institutions Efficient?,”
working paper, Department of Agriculture and Resource Economics, University of Maine, Orono,
1995)).

44 Lueck, Dean, “Common Property as an Egalitarian Share Contract,” Journal of Economic
Behavior and Organization 25 (1994): 93-108; Eggertsson, Thrainn, Economic Behavior and
Institutions (Cambridge University Press, 1990); Eggertsson, Thrainn, “Analyzing Institutional
Successes and Failures: A Millennium of Common Mountain Pastures in Iceland,” International
Review of Law and Economics 12 (1992): 423-37; Eggertsson, Thrainn, “The Economic Rationale for
Communal Resources,” in Common Property Regimes: Law and Management of Non-Private
Resources; Proceedings of the Conference, vol. |, ed. Erling Berge (As, Norway: The Agricultural
University of Norway, 1993); Eggertsson, Thrainn, “The Economics of Institutions: Avoiding the
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such, they facethepotential of opportunisticbehavior and moral hazard problems.
Common-property regimes, however, are much more likely to have beneficial
consequences for aresource system and its users than an open-access resource.

Asconcernfor theprotection of natural resourcesmounted during thesecond hal f
of thelast century, many devel oping countriesnationalized al land and water resourcesthat
had not yet been recorded asprivateproperty. Theinstitutional arrangementsthat local
usershad devisedtolimitentry and uselost their legal standing. Thenational governments
that declared ownership of thesenatural resources, however, lacked monetary resources
and personnel to excludeusersor tomonitor theharvesting activitiesof users. Thus,
resourcesthat had been under adefactocommon-property regimeenforced by local
userswereconverted to adejuregovernment-property regime, but reverted to adefacto
open-accessregime. Whenresourcesthat wereprevioudy controlled by local participants
havebeen nationalized, statecontrol hasusually provedtobelesseffectiveand efficient
than control by those directly affected, if not disastrous in its consequences.*”

Open-Field Syndrome and the Perils of Path Dependence,” Acta Sociologica 36 (1993): 223-37.

% Hilton, Rita, “ Institutional I ncentivesfor Resource Mobilization: An Analysisof Irrigation
Schemes in Nepal,” Journal of Theoretical Politics 4(3) (1992): 283-308; Curtis, Donald, Beyond
Government: Organizations for Common Benefit (London: Macmillan, 1991); Panayotou, Theodore,
and Peter S. Ashton, Not by Timber Alone: Economicsand Ecology for Sustaining Tropical Forests
(Washington, DC: Idland Press, 1992); Ascher, William, Communities and Sustainable Forestry in
Developing Countries (Oakland, CA: ICS Press, 1995). The harmful effects of nationalizing forests
that had earlier been governed by local user-groups have been well documented for Thailand (Feeny,
David, “ Agricultural Expansion and Forest Depletionin Thailand, 1900-1975,” inWorld Deforestation
in the Twentieth Century, ed. John F. Richards and Richard P. Tucker (Durham, NC: Duke University
Press, 1988), 112-43), Niger (Thomson, James T., “Ecological Deterioration: Local-Level Rule-Making
and Enforcement Problemsin Niger,” inDesertification: Environmental Degradationinand around
Arid Lands, ed. Michael H. Glantz (Boulder, CO: Westview Press, 1977), 57-79; Thomson, James T.,
David Feeny, and Ronald J. Oakerson, “Institutional Dynamics: The Evolution and Dissolution of
Common-Property Resource Management,” in Making the Commons Work: Theory, Practice, and
Policy, ed. Daniel W. Bromley, et d. (Oakland, CA: ICS Press, 1992), 129-60), Nepa (Arnold, JEM.,
and J. Gabriel Campbell, “Collective Management of Hill Forestsin Nepal: The Community Forestry
Development Project,” in Proceedings of the Conference on Common Property Resource
Management, ed. National Research Council (Washington, DC: National Academy Press, 1986), 425-
54; Messerschmidt, Donald A., “People and Resourcesin Nepal: Customary Resource Management
Systems of the Upper Kali Gandaki,” in Proceedings of the Conference on Common Property
Resource Management, ed. National Research Council (Washington, DC: National Academy Press,
1986), 455-80), and India (Gadgil, Madhav, and Prema lyer, “On the Diversification of Common-
Property Resource Use by Indian Society,” in Common Property Resources. Ecology and
Community-Based Sustainable Development, ed. Fikret Berkes (L ondon, Belhaven Press, 1989), 240-
72; Jodha, Narpat S., “Depletion of Common Property Resourcesin India: Micro-level Evidence,” in
Rural Development and Population: Institutions and Policy, ed. G. McNicoll and M. Cain (Oxford:
Oxford University Press, 1990), 261-83; Jodha, Narpat S., “Property Rights and Development,” in
Rights to Nature, ed. Susan S. Hanna, Carl Folke, and Karl-Géran Mder (Washington, DC: Island
Press, 1996), 205-22). Similar results have occurred in regard to inshore fisheries taken over by state
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The Confusion Over What Property Rights Arelnvolved in “ Owner ship”

A property rightisanenforceableauthority toundertakeparticular actionsina
specificdomain.® Property rightsdefineactionsthat individua scantakeinrelaionto other
individualsregardingsome*“thing.” 1f oneindividual hasaright, someoneelsehasa
commensurate duty toobservethat right. Schlager and Ostromidentify fivemajor types
of property rightsthat aremost relevant for theuse of common-pool resources, including
access, extraction,*” management, exclusion, and alienation. These are defined as:

Access: Theright toenter adefined physical areaand enjoy nonsubtractive
benefits (e.g., hike, canoe, sit in the sun).

Extraction:  Therighttoobtainresourceunitsor productsof aresourcesystem
(e.g., catch fish, divert water).

Management: Therighttoregulateinternal usepatternsandtransformtheresource
by making improvements.

Exclusion:  Therighttodeterminewhowill haveaccessrightsandwithdrawal
rights, and how those rights may be transferred.

Alienation:  Theright to sell or lease management and exclusion rights.

or national agenciesfromlocal control by the inshore fishermen themselves (Cordell, John C., and
Margaret A. McKean, “ SeaTenurein Bahia, Brazil,” inMaking the CommonsWork: Theory, Practice,
and Policy, ed. Daniel W. Bromley, et a. (Oakland, CA: ICS Press, 1992), 183-205; Cruz, Wilfrido D.,
“Overfishing and Conflict in a Traditional Fishery: San Miguel Bay, Philippines,” in Proceedings of
the Conference on Common Property Resource Management, ed. National Research Council
(Washington, DC: National Academy Press, 1986), 115-35; Dasgupta, Partha, The Control of
Resources (Cambridge, MA: Harvard University Press, 1982); Higgs, 1996, supranote 43; Panayotou,
Theodore, “Management Concepts for Small-Scale Fisheries: Economic and Social Aspects,” FAO
Fisheries Technical Paper no. 228, Food and Agriculture Organization of the United Nations, Rome,
Italy, 1982; Pinkerton, Evelyn, ed., Co-Oper ative Management of Local Fisheries: New Directionsfor
Improved Management and Community Development (Vancouver, Canada: University of British
Columbia, 1989).

6 Commons, John R., Legal Foundations of Capitalism(Madison: University of Wisconsin
Press, 1968).

47 In Schlager and Ostrom, the term used for extraction is withdrawal (Schlager, Edella, and
Elinor Ostrom, “Property Rights Regimes and Natural Resources: A Conceptual Analysis,” Land
Economics 68(3) (1992): 249-62).
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Inmuch of theeconomicsliterature, aswell asthelegd literature, private property
isdefined ashol dingtheright of alienation. Property-rightssystemsthat donot containthe
right of alienation are considered by many scholarsto beill-defined. Further,they are
presumedtoleadtoinefficiency sinceproperty-rightsholderscannot tradetheir interestin
animprovedresourcesystemfor other resources, nor can someonewhohasamore
efficient use of a resource system purchase that system in whole or in part.*”®
Consequently, itisassumedthat property-rightssystemsthat includetheright todienation
will betransferredtotheir highest valued use. L arsonand Bromley*® challengethis
commonly heldview and show that much moreinformation must beknownabout the
specific values of alarge number of parameters before judgements can be made
concerning the efficiency of a particular type of property right.

Scholarsstudying common-property systemshavefoundthatitismoreuseful to
examinewhichof thefiveclassesof property-rightsbundlesareexercisedinthefieldand
what kind of consequencesresult. Inthisview, privateindividuas, privateassociationsor
firms, and governmentsmay holdwell-defined property rightsthat includeor donotinclude
all fiveof therightsdefined above. Thisapproach separatesthequestion of whether a
particular right iswell-defined from the questionsof who possessesandwhichrightsare
possessed.

“ Authorized entrants’ includemost recreational usersof national parkswho
purchasean operational right to enter and enjoy thenatural beauty of the park, but do not
have arighttoharvest forest products. Thosewho haveboth entry andwithdrawal use-
rightunitsare” authorizedusers.” Thecontentsof thebundleof rightsof anauthori zed user
may vary substantially inregardtothequantity, timing, location, and useof resourceunits
appropriated fromaresourcesystem. Thepresenceor absenceof constraintsuponthe
timing, technology used, purposeof use, and quantity of resourceunitsharvested are
usual ly determined by operational rulesdevised by thosehol ding thecollective-choice
rights (or authority) of management and exclusionover theresourcesystem.® Anexternd

“8 Demsetz, supranote 25.
“ Larson, Bruce A., and Daniel W. Bromley, “ Property Rights, Externalities, and Resource
Degradation: Locating the Tragedy,” Journal of Development Economics 33 (1990): 235-62.

% The operational rights of entry and use may be finely divided into quite specific “tenure
niches” (Bruce, John W., Legal Bases for the Management of Land-Based Natural Resources as
Common Property, Forests, Trees and People Programme, Food and Agriculture Organization of the
United Nations, Rome, Italy, 1995) that vary by season, by use, by technology, and by space. Tenure
niches may overlap when one set of users owns the right to harvest fruits from trees, another set of
users ownstheright to the timber in these trees, and the trees may be located on land owned by still
others (Bruce, John W., Louise Fortmann, and Calvin Nhira, “Tenures in Transition, Tenures in
Conflict: Examples from the Zimbabwe Social Forest,” Rural Sociology 58(4) (1993): 626-42).
Operational rules may allow authorized users to transfer access and withdrawal rights either
temporarily through a rental agreement, or permanently when these rights are assigned or sold to
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authority, however, may mandatethat theowner of aresourcesystemmust allow some
accessand/or withdrawal rightsto another individual or groupthantheproprietor or owner
of the resource system.

“Claimants” possesstheoperational rightsof accessandwithdrawal plusa
collective-choiceright of managing aresourcethat includesdecisionsconcerningthe
constructionand maintenanceof facilitiesandtheauthority to deviselimitsonwithdrawal
rights. Fishingterritoriesareafrequent formof property forindigenous, inshorefishers™
Farmersonlarge-scalegovernment irrigation systemsfrequently deviserotation schemes
for allocating water on a branch canal >

“Proprietors’ holdthesamerightsasclaimantswith theaddition of theright to
determinewhomay accessand harvest fromaresource. Most of theproperty systems
that arecalled” common-property” regimesinvolveparticipantswho areproprietorsand
have four of theaboverights, but do not possesstheright to sell their management and
exclusonrightseventhoughthey most frequently havetheright tobequeathittomembers
of their family andtoearnincomefromtheresource. “Full Owners’ possesstheright of
alienation—theright totransfer agoodinany way theowner wishesthat doesnot harm
thephysical attributesor usesof other owners—inadditiontothebundleof rightsheld by
aproprietor. Anindividual, aprivatecorporation, agovernment, or acommunal group
may possessfull ownership rightsto any kind of good i ncluding acommon-pool
resource.® Therightsof owners, however, arenever absolute. Evenprivateownershave
responsibilities not to generate particular kinds of harms for others.>

others (see Adasiak, Allen, “Alaska’ s Experience with Limited Entry,” Journal of the Fisheries
Research Board of Canada 36(7) (1979): 770-82, for a description of the rights of authorized users of
the Alaskan salmon and herring fisheries).

5! Durrenberger, E. Paul, and Gisli Palsson, “The Grass Roots and the State: Resource
Management in Icelandic Fishing,” in The Question of the Commons: The Culture and Ecology of
Communal Resources, ed. B. J. McCay and J. M. Acheson (Tucson, AZ: University of ArizonaPress,
1987). Another exampleisthe net fishers of Jambudwip, India, who annually regulate the positioning
of nets so asto avoid interference, but do not have the right to determine who may fish along the
coast (Raychaudhuri, Bikash, The Moon and the Net: Study of a Transient Community of Fishermen
at Jambudwi p (Calcutta, India: Government of India Press, Anthropological
Survey of India, 1980)).

2 Benjamin, Paul, Wai Fung Lam, Elinor Ostrom, and Ganesh Shivakoti, Institutions,
Incentives, and Irrigation in Nepal, Decentralization: Finance & Management Project Report,
Burlington, VT, Associatesin Rural Development, 1994.

% Montias, John Michael, The Structure of Economic Systems (New Haven, CT: Yale
University Press, 1976); Dahl, Robert A., and CharlesE. Lindblom, Politics, Economics and Welfare:
Planning and Politico-Economic Systems Resolved into Basic Social Processes(New Y ork: Harper,
1963).

4 Demsetz, supranote 25.
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What isimportant for thecontext of thisconferenceabout thisview of property
rightsisthat property rightstotheflow of unitsfromaresourcesystemarefrequently held
by different actorsthanthosewho holdrightsrelatedtothesystemitself. Further,
empirical studiesof common-property institutionshavefoundthat proprietors(as
contrastedtofull owners) havesufficient rightsto makedecis onsthat promotelong-term
investment in, and sustainable harvesting from, aresource.®

A key finding from multiplestudiesisthatno set of property rightsworksequivalently in
all typesof settings. For private-property systemsinlandto makeadifferencein
productivity gains, oneneeds 1) asomewhat densepopul ation so competitionfor useis
present and 2) theexistenceof effectivemarketsrel ated to credit, inputs, and thesale of
commodities. Inaseriesof studiesof inshorefisheries, self-organizedirrigationsystems,
forest user groups, and groundwater institutions, proprietorstendedtodevel op strict
boundaryrulestoexcludenoncontributors; established authority rulestoallocate
withdrawal rights; devised methodsfor monitoring conformance; and used graduated
sanctions against those who did not conform to these rules.>®

%5 Place, Frank, and Peter Hazell, “ Productivity Effects of Indigenous Land Tenure Systems
in Sub-Saharan Africa,” American Journal of Agricultural Economics 75 (1993): 10-19, conducted
surveysin Ghana, Kenya, and Rwandato ascertainiif indigenousland-right systemswereaconstraint
on agricultural productivity. They and others found that having the rights of a proprietor as
contrasted to an owner in these settings did not affect investment decisions and productivity. In
densely settled regions, however, proprietorship over agricultural land may not be sufficient (Feder,
Gershon, T. Onchan, Y. Chalamwong, and C. Hangladoran, Land Policies and Form Productivity in
Thailand (Baltimore, MD: Johns Hopkins University Press, 1988); Feder, Gershon, and David Feeny,
“Land Tenure and Property Rights: Theory and Implications for Development Policy,” World Bank
Economic Review 5(1) (1991): 135-53; Anderson, Terry L., and Dean Lueck, “Land Tenure and
Agricultural Productivity on Indian Reservations,” Jour nal of Law and Economics 35 (1992): 427-54)).
Aslandisdensely settled, the absence of atitle reducesthe optionsfor farmersto sell their land and
reap areturn on thisasset. And without atitle, farmerslack collateral to obtain credit toinvest more
intensively in the productive potential of their land (see Alston, Lee J., Gary D. Libecap, and Robert
Schneider, “The Determinants and Impact of Property Rights: Land Titles on the Brazilian Frontier,”
Journal of Law, Economics and Organization 12 (1996): 25-61).

%6 Agrawal, Arun, “Rules, Rule Making, and Rule Breaking: Examining the Fit between Rule
Systems and Resource Use,” inRules, Games, and Common-Paool Resour ces, ed. Elinor Ostrom, Roy
Gardner, and James M. Walker (Ann Arbor: University of Michigan Press, 1994), 267-82; Blomquist,
William, Dividing the Waters. Governing Groundwater in Southern California (Oakland, CA, ICS
Press, 1992); Schlager, Edella, “Fishers Institutional Responses to Common-Pool Resource
Dilemmas,” in Rules, Games, and Common-Pool Resources, ed. Elinor Ostrom, Roy Gardner, and
James M. Walker (Ann Arbor: University of Michigan Press, 1994), 247-65; Tang, Shui Y an, “Building
Community Organizations: Credible Commitment and the New Institutional Economics,” Human
Systems Management 13 (1994): 221-32; Lam, Wai Fung, Governing Irrigation Systems in Nepal:
Institutions, Infrastructure, and Collective Action (Oakland, CA: ICS Press, 1998).
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Further, it should beno surprisetothisaudiencethat theworld of property rights
isfar morecomplex thansmply government, private, and common property. Theseterms
better reflect the statusand organi zation of theholder of aparticular bundleof rights. All
of theaboverightscanbeheld by singleindividualsor by collectivities. Somecommunal
fishing systemsgrant their membersall fiveof theaboverights, includingtheright of
alienation.>” Membersinthesecommunal fishing systemshavefull ownershiprights.
Similarly, farmer-managed irrigation systemsinNepal, the Philippines, and Spainhave
established transferable sharesto the systems. Access, withdrawal, voting, and
mai ntenanceresponsibilitiesarealocated by theamount of sharesowned.® Ontheother
hand, someproposalsto*privatize’ inshorefisheriesthroughthedeviseof anIndividual
TransferableQuota(l TQ) alocatetransferableuserightsto authorizedfishers, but donot
allocaterightsrel ated to themanagement of thefisheries, thedeterminationof whoisa
participant, nor thetransfer of management and exclusionrights. Thus, proposalsto
establ ishI TQsystems, whicharefrequently referredtoasformsof “ privatization,” donot
involve full ownership.

M ost of the CPR exampl esdi scussed so far havebeen natural resourcesystems
and human-maderesourcessuch asirrigation systems. Inthepast fiveyears, moreand
morescholarshavebrokenaway fromtheerroneousideathat “ commons’ wereantiquated
institutionsmainly preval ent in devel oping countriesmanaged by indigenouspeopl es.
I nterdi sciplinary researchersarefinding great benefitin applying CPR andysistoanumber
of new and/or unrecognized common-pool resources.® Most workswrittento-date

5 Miller, David, “ The Evolution of Mexico’s Spiny Lobster Fishery,” in Common Property
Resources: Ecology and Community-Based Sustainable Development, ed. Fikret Berkes (London:
Belhaven Press, 1989), 185-98.

% Martin, Edward G., and Robert Y oder, “Review of Farmer-Managed Irrigationin Nepal,” in
Water Management in Nepal: Proceedings of the Seminar on Water Management Issues, July 31-
August 2 (Kathmandu, Nepal: Ministry of Agriculture, Agricultural Projects Services Centre, and the
Agricultural Development Council, 1983), 82-91; Martin, Edward G., and Robert Y oder, “ The Chherlung
Thulo Kulo: A Case Study of aFarmer-Managed I rrigation System,” inWater Management in Nepal :
Proceedings of the Seminar on Water Management Issues, July 31-August 2 (Kathmandu: Nepal,
Ministry of Agriculture, Agricultural Projects Services Centre, and the Agricultural Development
Council, 1983), 203-17; Martin, Edward G., and Robert Yoder, “Water Allocation and Resource
Mohilization for Irrigation: A Comparison of Two Systemsin Nepal,” presented at the annual meeting
of the Nepal Studies Association, University of Wisconsin, Madison, November 4-6, 1983; Martin,
Edward G., “Resource Mobilization, Water Allocation, and Farmer Organization in Hill Irrigation
Systems in Nepal,” Ph.D. dissertation, Cornell University, 1986; Siy, Robert Y., J., Community
Resource Management: Lessons from the Zanjera (Quezon City, Philippines: University of the
Philippines Press, 1982); Maass, supra note 30.

%9 Some of these include studies of: surfer’s waves, sports, national budgets, public radio,
traditional music, indigenous knowledge, air slots, campus commons; urban commons [apartment
communities and residential community associations, streets, parking places, playgrounds, reclaimed
buildings etc.]; highways and transboundary transportation systems, the Internet [domain names,
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studyingthelnternet asacommon-pool resource® center onthetechnology infrastructure
andthesocial network issuesrather than theinstitutionsdevel oped about thedistributed
information per se. Addressing scientificinformation, someof themost useful worksin
recent yearshavebeen those based on Michael Heller’ sgroundbreaking work on
anticommons.®* Heller’ swork demonstratesthat amongtheusual outcomesof ashared
resource (particul arly overuse,®? but al so depl etion, congestion, pol lution, etc.), the
occurrenceof “underprovision” of atraditionally availableresourceisnot only possible
but of growing concernbecauseof increasing commodification of information through new
legislation, competing markets, and the recent run on patents.®

infrastructure, information, acceptable use policies]; tourism landscapes; cultural treasures; car-
sharing institutions; garbage; and sewage. For citations to these works, see Hess, supra note 14.

50 Bernbom, supra note 38; Hess, Charlotte, “Untangling the Web: The Internet as a
Commons,” revised version of paper presented at the Transnational I nstitute Workshop“ Reinventing
the Commons,” November 4-5, 1995, Bonn, Germany, 1996; Goldsmith, J., “ The Internet, Conflicts of
Regulation, and International Harmonization,” in Governance of Global Networks in the Light of
Differing Local Values, ed. C. Engel and K. H. Keller (Baden: Nomos VIg., 2000); Kollock, P., and M.
Smith, “Managing the Virtual Commons. Cooperation and Conflict in Computer Communities,” in
Computer-meditated Communication; Linguistic, Social and Cross-cultural Perspectives, ed. S. C.
Herring (Philadel phia: J. Benjamins, 1996); Huberman, B. A., and R. M. Lukose, “ Socia Dilemmasand
Internet Congestion,” Science 277(5325) (1997): 535-537; Nathenson, |. S., “ Showdown at the Domain
NameCorral: Property Rightsand Personal Jurisdiction Over Squatters, Poachersand Other Parasites,”
University of Pittsburgh Law Review 58(4) (1997): 911-990; Noonan, Douglas S., “Internet
Decentralization, Feedback, and Self-Organization,” inManaging the Commons ed. J. A. Baden and
D. S. Noonan (Bloomington: Indiana University Press, 1998).

® Heller, Michael A., “The Tragedy of the Anticommons: Property in the Transition from
Marx to Markets,” Harvard Law Review 111(3) (1998): 622-688.

2Ostrom, Elinor et al., “ Revisitingthe Commons: L ocal Lessons, Global Challenges,” Science
284(5412) (1999): 278-82.

8 See also, Aoki, Keith, “Neocolonialism, Anticommons Property, and Biopiracy in the
(Not-So-Brave) New World Order of International Intellectual Property Protection,” Indiana Journal
of Global Legal Studies 6(1) (1998): 11-58; Heller, M. A., and R. S. Eisenberg, “Can Patents Deter
Innovation? The Anticommons in Biomedical Research,” Science 280(5364) (1998): 698-701; Parig,
Francesco, Norbert Schulz, and Ben Depoorter, “Duality in Property: Commons and Anticommons,”
Wirzburg Economic Papers, no. 21, Universitét Wirzburg, Lehrstuhl fir Volkswirtschaftslehre,
Wirzburg, Germany, 2000; and Rose, Carol M., “Symposium: Critical Approaches to Property
Institutions:Left Brain, Right Brain and History in the New Law and Economics of Property,” Oregon
Law Review 79 (2000), p. 479.
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IV. ARTIFACTS, FACILITIES, AND CONTENT OF SCHOLARLY
INFORMATION

In CPR research, thedistinction between resourcesystem and resourceunitshas
provedvery helpful inanalyzing theimpact of diverseproperty rightsontheincentivesof
participantsinregardto resourcesystemsand resourceunitsrel ated towater, fisheries,
and other natural resources. Whenwater rightstoagroundwater basinareadjudicated,
litigantsreceivedefined quantitiesor sharesof theflow tothesystem. They arenot
receivingaportionof landthat goesdown bel ow their surfaceland. That much-earlier
conception provedto beinadequatein theadjudication of groundwater rights. So, where
water rightshave been adjudicated and privatized, what hasbeen privatizedistheflow.
Theresourcesystemitself isafacilitythat holdstheflow andisnot privately owned by a
singlepersonor organi zation unlessthereisasingleoverlying owner that ownsall the
surfacelandover agroundwater basin. Smilarly, withindividud transferablequotasystems
that areextensively usedinregardtofisheries, what hasbeen privatizediseither a
proportion of theestimatedyield or anamount of fishthat isassignedtoeachboat for a
season.

Instrugglingwiththeapplication of theevol ving theory of common-pool resources
tothestudy of informationandtheintellectual publicdomain, wewouldliketo posethat
thistwo-way distinctionisnot asuseful asathree-way distinction betweentheartifact, the
facility, and the content.

Figure2. Formsaf Information

ARTIFACT € > FACILITY
Book Library/Archive
Artide Privae
Web Page Public
Database Digitd Library
Computer FHle E-print Repogitories

Internet
LAN
CONTENT
Knowledge
Information
Daa
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C Anartifact isadiscreet, observabl e, namabl erepresentation of anideaor set of
ideas. Inregardtoscholarly information, examplesof artifactsincludearticles,
research notes, books, databases, maps, computer files, webpages. Artifacts
vary intheir durability. Physical artifactscan beusedinasequential fashion by
multiplereaders. Digital artifactscanbeused concurrently by multipleusers.
Artifacts are the physical flow units from an information facility.

C Afacilitystoresand makesavailableartifacts. Itisaresourcesystemstoringthe
artifactsandtheir informational content. Prior tothedevelopment of digital
artifacts, traditional facilitieswerepublicand privatelibrariesand archivesthat
stored physical artifacts. A facility had aphysical limit onthenumber and typeof
artifactsthat could bestored. Whilethecost of excluding userswasnot usually
extremely high, many librariesand archivesdidinvestinthedevel opment of well -
definedrulesregardingwhowould beconsideredlegitimateusers, how long
individua scouldlegally removeartifactsfromthefacilities, andthepracticesthat
weretobefollowedwithinthefacility (silence, nodancing) andintheuseof the
artifact (nohighlighting, tearing out pages, etc.) and guardsfor monitoringand
enforcingtheserules. Thefacilitiesthemsel vesweresubject todeteriorationif a
subgtantial investment wasnot madeintheir maintenance. Privatecollectionswere
usually not open to the public.

C Thecontent of anartifactinafacility isusually referredto asinformation—the
bundleof data, ideas, and knowledge. Informationisthenonphysical flow units
contained in an artifact. Thisis the element that copyright does not protect.®

Itisour sensethat inanalyzinginformationinthepublicdomain, developingamore
careful understanding of the processesof providing and producingtheinformationand
artifacts, providing and producinginformationfacilities, didtributing artifactstofacilitiesand
to users, and thevariousformsof consuming and using theinformation content of these
artifactsisneeded beforeonecanbegintodevel op abetter legal structurefor these
processes as they are challenged by new technology in a global environment.

54 Jessica Litman writes, “The copyright will protect the expression in the work from being
copied without permission, but will give no protection whatsoever to the underlying ideas, facts,
systems, procedures, methods of operation, principles, or discoveries’ (our emphasis). Litman,
Jessica, Digital Copyright (Amherst, NY: Prometheus Books, 2001), p. 17.
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“Information” isadifficult term todefine® Toeconomists,itcanmeancomplete
or incompl eteknowledge, trueor accurate knowl edge; to governments, it canmean
knowledgeranging from publictotop-secret. Inlegal terms, it can meanthat theconduit
of informationiscurrently owned, previously owned, or asyet unclaimed. NGOsand
donor agenciesseeaccesstoinformation asthekey ingredient for economic devel opment.
Referringtothemultipletypesof informationissues, Boylehaswritten: “...isthere
anything, apart fromthewordinformation, that hol dstheseissuestogether. If thereissome
useful link, isit new to our society?’

I nformationand knowledgeasraw termshavebeendissected and definedin
several ways. Machlupintroducedthedivision of data-information-knowledge, withdata
being raw bitsof information; informati on asorganized datain context; and knowledgeas
theassi milation of theinformation and understanding of how touseit.®” Reichmanand
Franklindiscussthe” dud functionof information,” which hashighvalueasacommodity
and as* thefoundation of knowledgeintheinformation economy.”® Lymanwritesthat the
“thedefinitionof theconcept of information must beat theheart of any information
policy.”® Popper earlier stressed that theknowledge containedin scientificreports,
articles, and bookscomesto havean autonomousexistenceasit affectsthethinkingand
research of the next generation of scientists.”

Braman presents a thorough survey of ways to look at information for
policymakers, pointing out that theargument over how to defineinformationiscritical.
Examinedareinformationasacommodity, asaperception of pattern, asaconstitutive
forceinsociety. Her analysisof information asaresourceemphasi zeshow peopleuse
informati onrather thaninformation’ seffect upon people.” For thepurposesof our paper,

% A recent New York Times article reported on an informal meeting of physicists and
computer scientists to debate the meaning of the technology revolution. “ The scholars found that
instead that they could not even agree on useful definitions of their field’s most common terms, like
‘information’ and ‘ complexity,’ let alonethe meaning and future of thisrevolution” (Overbye, Dennis,
“Time of Growing Pains for Information Age,” New York Times, Aug. 7, 2001).

% Boyle, supranote 1, p. 6.

5 Machlup, F., “The Economics of Information: A New Classification,” InterMedia 11(2)
(1983): 28-37.

%Reichman and Franklin, supranote 1.

%See Lyman, Peter, “The Article 2B debate and the Sociology of the Information Age,”
Berkeley Tech L. J. 13 (1998): 1063-1087.

™ “The world of language, of conjectures, theories, and arguments—in brief, theuniversity
of objective knowledge—is one of the most important of these man-created, yet at the same time
largely autonomous, universes’ (Popper, Karl, “Epistemology Without a Knowing Subject,” in
Obj ective Knowledge (Oxford: Oxford University Press, 1972), p. 188).

" Braman, Sandra, “ Defining Information: An Approachfor Policymakers,” inThe Economics
of Communication and Information, ed. D. M. Lamberton, pp. 1-12 (Brookfield, MA: Elgar, 1989).
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Hayek’ s classicanalysisof theessential twotypesof knowledgeinordertobringaclear
understanding remainscrucially relevantintheconstruction of scientificknowledgeand
information policy. Hewrotein 1945that whileweareusedtorespectingscientific
knowledgegathered by experts, itisonly incombinationwith*local knowledge’ that the
knowledgetakesonareal value. All of thevalidresearch oncommon-pool resources
involvesthiscombinationof scientificknowledgewithtimeand placeanays's, or asHayek
putsit, the “ special knowledge of circumstances.” ?

Inany discussionof informationitisuseful toremember that informationisan
institution, ahumanartifact, with agreementsandrules, and strongly tied totherul esof
language itself. " Thus, information hasanimportant cultural component aswell as
intellectual,economic, political functions. Assuch, itisaflowresourcethat must be
passed from one individual to another in order to have any public value.”*

I nformation property and contract lawsareonly afew of thecompl exissuesfacing
scholarly communi cation. Current and futuredilemmasextend much further thanthelegal
guestionsof formal ownershipand regul ation. Other important areasincludeinformal
agreementsand standards, transaction costs, new user communities, globalization, growing
internationd collaborativeresearch, language, interdisciplinarity, interoperability, reliability,
and accessibility.

But andyzingthewholeecosystemof scholarly informationismuchmoretenuous
thaninGoverningtheConmons,®where 1) theboundarieswereclear, 2) theresource
systemsstudiedweresmall and easy to observe, 3) solving problemswasof highsalience
to appropriators, 4) institutionswerelong-enduring and had evolved over time, and 5)
extensvefiddobservationwasavailable. The CPRresourceswereanayzed by examining
thephysical characteristicsof that resource, thecommunity of usersandtheactorsinvolved
inasituation, alongwiththerules-in-usethat determineactionstaken, thecostsof those
actions, theoutcomesthat can beachieved, how thoseactionsarelinked to outcomes,

2 Hayek, supranote 7.

” Vincent Ostrom has repeatedly emphasized the artifactual nature of knowledge and
institutions: “Every devel opment—street sweeping, production of fertilizers, irrigation works, the
development of new seed stocks—has a component to it that is concer ned with how the activities of
people are organized in relation to one another” (Ostrom, Vincent, “Organization of Decision-
Making Arrangementsand the Development of Atmospheric Resources,” Working Paper, Workshop
in Political Theory and Policy Analysis, Indiana University, Bloomington, Indiana, 1968).

" See Cooper, Mark, “ Symposium Overview: Part |1: Unbundling and Open Access Policies:
Open Access to the Broadband Internet: Technical and Economic Discrimination in Closed,
Proprietary Networks,” U. Colorado L. Rev. 71 (2000): p. 1046+, for adiscussion of the problem of flow
control or filtering the flow of distributed information.

s E. Ostrom, supranote 31.
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what informationisavailable, how much control individua scanexercise, andwhat payoffs
are to be assigned to particular combinations of actions and outcomes.”

I nformation, ontheother hand, often hascomplex tangibleandintangibleattributes;
unclear or noboundaries; adiversecommunity of usersonlocal, regional, national, and
i nternational levels; and multiplelayersof rule-makinginstitutions. Until theinvention of
digital technol ogies, theflow of most scholarly informationwaseasy tofollow. Onetypica
flow pattern was:

Figure 3. Traditional Flow Patter n of Content-= Artifact = Facility == User

Author '}/ Manuscript (content + artifact)
u

Publisher y/ Referees
a
Published article
a
Local library (facility)
a

Published journd indexes
u
User

Eachof thearrowsinFigures3through 5representsatrangitionwhereproperty rightsmay
changeinregardtothepersonor organizationwho holdstherightsand/or inregardtothe
specificbundleof rightsheld. Whiletheauthor retained copyright protectionfor her unique
expressionof ideasinabook or journal, thepublishersowned reproductionrightstothe
work, and sold copiesof their artifactsto decentralizedfacilities(inthiscase, local

libraries). Thelibrariesownedtheirindividua copiesof thebook, took responsibility for
theorganization, storage, preservation, and distributionof their “ resourceunits.” Working
withi ntheparametersof theformal rulesof copyright andfair use, theindividua facilities
designedtherules-in-useregarding thedistribution and thequalified community of users.

Thejournal articlesasresourceunitsarerenewableover time. Thecontentis
nonsubtractableandthephysical artifactisonly temporarily subtractableduring one
person’ suse. Evenif theartifactisstolen or destroyed, replenishment ispossiblethrough
re-purchase or through Interlibrary Loan.

™ This methodological tool, called the Institutional Analysis and Development (1AD)
Framework, is discussed at length in chapter 2 of Ostrom, Gardner, and Walker, supra note 32.
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Therulesaredifferent withdigital information. Barlow pointed out several years
ago that digitization, which convertsinformationto onesand zeroesasaconduit of
information content, hasobfuscated the“ winefromthebottle””; thatis, thephysical
characteristicsand theboundariesof theresourcearenolonger clear. Theinformationis
oftenlicensedrather thanowned. Itis*fugitive’ rather thanfixed, inthat al theinformation
can bewithdrawn by the publisherswhen thelicense agreementsrun out. Digital
information canalso bemorefragileinthat storageof theprimary databasesand/or digital
collectionsisoftencentraized. And, digitization providesnew and previoudy unimagined
uses for information.

Digributeddigitizedinformation, such asthat onthelnternet, addsmorelayers
of complexity totheflow. And, aswithal common-pool resources, whentechnol ogy
changesthecaptureand useof theresource, therules-inuseand thecommunity of users
will dsochange. Ontheother hand, digital information, though subject tocongestion, is
generally nonsubtractive; thus, theresourceflow isnot subject toeros on (deterioration)
inthat sameway that physical informationartifactsare (books, journals, newspapers,
etc.)”®

V. THE EVOLUTION OF SCHOLARLY INFORMATION

Prior to30yearsago, theprimary informationfacilitiesfor scholarly information
werepublicandacademiclibraries. Thesefacilitieswereinchargeof preserving*“the
scholarly record andthemateria sfor futureresearch” ° by collecting, storing, preserving,
and makingavailablescholarly artifacts—primarily booksandjournal articles. Legidation
suchastheFair Useand First SaleDoctrinesallowed|librariesto provideaccesstothe
scholarly community.® Librariansconsultedwith university scholarsand purchased mainly
published scientificand academicbooksandjournas. They madethedistribution (Ilending)
rulesand definedtheeligiblecommunity of users. Atthat time, it wasclear whotheir
community was. For agtateuniversity library, for example, thisusualy included thefaculty,
students, and staff at that university, and any citizen of that state. Thelibrary ownedits
collectionandwasresponsiblefor thestorage, organization, andlong-term preservation

T« . . the bottle was protected, not the wine” (see Barlow, J. P., “Selling Wine Without
Bottles: The Economy of Mind onthe Global Net.” Wired 2(03) (1993), p. 86. Inthesamevein, Litman
points out that “copyright protects a painting or photograph of an automobile, but gives no
protection to the automobile itself” (Litman, supra note 64, p. 18.

8 See Madison, supranote 1, for adiscussion of theessential problemswith thearchitecture
and boundaries of digital information: Digital computer network architecture—the substrate of
cyberspace—has physical, virtual, and conceptual embodiments.

™ Lynch, Clifford A., “ The Transformation of Scholarly communication and the Role of the
Library in the Age of Network Information,” Serials Librarian 23(3/4) (1993), p. 14.

8 See Litman, supranote 64, p. 81+.
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of theartifacts. Thescholarly community senttheir articlesoff for publicationand
depended on library personnel to meet their needs.

Interlibrary Loan (ILL)*wasenhancedinthe 1970sthroughtheproliferation of
newtechnol ogy—the photocopy machine,whichallowedfor duplicationand easy
lending of journal articles. It wasfurther devel oped by organization of OCL C, thefirst
electronicunioncatal og. I L L changedtheuser communitiestobothlocal andremote
groups. Withthecostsof booksandjournal sskyrocketing, thefocusof library services
changed from primarily owning collections to primarily accessing collections.

Since 1995, thedevel opment of distributed digital information through network
browsers hasradically changed many of the traditional institutions of scholarly
communi cation. Researchinformationismoving muchfaster and muchfarther, often
bypassing thenormal publication process. Whileitistruethat recent commodificationand
privatization of researchinformationthrestensthefutureof libraries freedomtocollectand
distributeinformation, itisonly onepart of thestory. Recent legidation, suchastheDigita
Millennium Copyright Act, the Sonny Bono Extension Act, theproposed | egidation of the
U niform Computer Information TransactionsAct (UCITA) Bmay al| adversely affect the
costs, access, and availability of scholarly information. Thisfocusof theintellectua public
domainliterature (alongwithissuesof privacy andencryption) concentratesalmost solely
onthehistory, interpretation, and possi bleoutcomesof suchlegislation on copyrighted
works that havebeenpublished. But formal publicationisonly onetypeof scholarly
communication.

Withdistributed digitizedinformation, therearevariousflow patternsof the

artifactswithvarying property rightsor contract arrangementsat different pointsof the
process.

8L |LL for bookswas begun by the Library of Congressin 1901. See
http://www.nelinet.net/conf/ill/illac99/betsy like.htm

82 The first office copier was introduced in 1959. See:
http://inventors.about.com/qgi/dynamic/offsite.htm?site=http://www.sci am.com/1096i ssue/1096wor
king.html

8 For discussions of “technological locks” for information proposed by UCITA, see Travis,
Hannibal, “ Pirates of the Information Infrastructure,” Berkeley Tech. L.J. 15 (2000): 777-864; and
Lyman, supra note 69.
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Figure4. Traditional Flow of Digitized I nformation Today

Author Y/ Manuscript (content + artifact)
u
Publisher Y/ Referees
u

Published article (Licensed)
u

Published journal indexes (Licensed)
u
Local libraries
u
User (Limited access)

Inthisscenario, many of therules-in-usearenow determined by the publisher rather than
thelibrary, whomay now licenseaccessrightsrather than purchasethepublished artifacts.
Thischangefrom property rightsto contractshasmulti pleimpactsonthedistribution of
scholarly information. Thepublisher may indgst onapay-per-view agreement, limitingthe
number of timestheartifact canbeaccessed. Or, it may arbitrarily decidetowithdraw
certainjournasthat wereformerly available. Frequently, publishersare® bundling” journas
inalicensepackagesothat individual subscriptionscannot becancelled by thelibraries
under that li cense agreement.® Becauseof theenormouscostsof these* bundles,” there
isagrowinginequity betweenthecapacity of small vs.largelibrariestoparticipateinthese
deals. Thelicenseagreementsal sorai sequestionsabout thefutureof Interlibrary Loan
(whichwouldbearemedy for smaler libraries) sncemost of thelicenseswill not allowthe
copying of digital information.

A major spokespersonfor thecomplexitiesof digital informationfor libraries,
CliffordLynch, notedin 1994 that if librariesdidn’ t makema or changesintheir collection

8 K enneth Frazier gives asprime example Reed Elsevier, publishersof Lexis-Nexis, who have
“both added and del eted content from their database at their discretion.” Frazier, K., “TheLibrarians
Dilemma Contemplating the Costs of the ‘Big Deal.’” D-Lib Magazine 7(3) (March 2001).
http://www.dlib.org/dlib/marchQ1/frizier/03frazier.html
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practi ces, their rolein store-housing scholarly informationwould becalledinto doubt
One of the primary worries is the centralization of digital information:

We have aso yet to encounter the electronic analog of the
burning of the great library at Alexandria (either due to natural
disaster and inept off-site backup procedures or out of malice
or cold, commercia calculation), which was so devastating
precisaly because in a pre-printing-press world there was such
centralization of information a a single site. In a post-printing-
press world, we run the danger of returning to the
vulnerabilities inherent in such centralization. And it is not only
publishers (both commercia and nonprofit) who are moving to
centralized storage sites: government at al levels as well is
exploiting the potential for low-cost distribution of information

through computer networks.®

Librariesseemat themercy of thepublishersof scholarly digital information. They are
dependent ondigital publishersnotonly for theprimary journal sbut alsofor theindexing
and catal oging of scholarly journals. Withtheroutineaddingand deleting of journa titles
fromjournal indexes, publishershaveenormouspower to shapetheappearanceand
availability of research. Hence, librariesareableto provideonly limited access, rather than
thepreviousopenaccesstojournalsintheir collection. However, evenwiththeconstraints
of thenew formd rules, library andinformation specidistsaredesi gning new ingtitutionsto
deal with some of these problems. For instance, to tackle the problem of the
precariousnessor “fugitiveness’ of digital information, onecollectiveactioninitiativeto
counteract thelossof control over informationisL OCK SS(L otsof CopiesK eep Stuff
Safe), whichallowsfacilitiesto givepermanencetothedigital journalstowhichthey
subscribe? |If licenseagreementsarecancelled, thelibrarieswill still havedigital copies
of the journals to which they previously subscribed.

555)

Lynch, Clifford A., “ Rethinking the Integrity of the Scholarly Record in the Networked Information
Age,” Educom Review 29(2) (1994)
http://www.educause.edu/pub/er/review/reviewArticles/29238.html . See also Samuelson, P., and
Davis, R., “The Digital Dilemma: A Perspective on Intellectual Property in the Information Age,”
presented at the Telecommunications Policy Research Conference ‘00, 2000, p. 18+.
http://www.sims.berkel ey.edu/~pam/papers/digdil syn.pdf.

8 Lynch, ibid.

87 Seehttp://lockss.stanford.edu/projectdesfag.htm Thisvoluntary system*permitslibraries
to cache content they can access. If alibrary cancels a subscription and hasnot cached the content,
they can not get accessto that content inthefuture. If alibrary caches content and then cancel stheir
subscription, they continue to have accessto the content they cached.”
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Publicand academiclibrariesarea so struggling with thepossibleramificationsof new
| Plegidation, whichmoreand moreoften contradictsthevery natureof digita information.

. . copying occurs with al digital information. Use your
computer to read a book, look at a picture, watch a movie, or
listen to a song, and you inevitably make one or more copies.
Contrast this with the use of traditional media: Reading a book
does not involve making a copy of it, nor does watching a
movie or listening to a song.

This intimate connection between access and copying
has considerable significance in the context of intellectua
property protection. One of the essentiad elements of
copyright—the right to control reproduction—works as
expected in the world of traditional media, where there is an
obvious di stinction between access and reproduction and where
the copyright owner’ scontrol of reproduction providesjust that.
But in the digita world, where no accessis possible except by
copying, complete control of copying would mean control of
access as well, &

Onetypeof actioninresponsetothe” digital dilemmas’ istheincreased monitoring,
reporting, and educatinginorder to better informthepublicandinformation professionas
about proposed | egid ationthat may affect theaccess, costs, and distribution of scholarly
information. Professional groupssuchastheAmericanLibrary Associatior? (ALA),
EDUCAUSE, andtheAssociation of Research Libraries(ARL) aretaking on proactive
rolesto promotecontinued accessto scholarly information. InARL’sMay 2001
M embership M eeting Proceedings, Jean-Claude Guéédon stressed that “ mapping effective
counterattacks’ againgtjournal publisherswho havetransformed scholarly publicationinto
big business “will require a fuller understanding of the situation and its roots.” %

8 Committee on Intellectual Property Rights and the Emerging Information Infrastructure,
Computer Science and Telecommunications Board, Commission on Physical Sciences, Mathematics,
and Applications, The Digital Dilemma: Intellectual Propertyinthelnformation Age (Washington,
DC: National Research Council, National Academy Press, 2001), p. 31.

% See, for instance, ALA’s Washington Office homepage at http://www.ala.org/washoff/;
ARL’s pages on its Scholarly Publishing and Academic Resources Coalition (SPARC) at
http://www.arl.org/sparc/; EDUCAUSE’ sWashington Officeoninformationtechnol ogy Policy | ssues
at http://www.educause.edu/policy/policy.html.

% See Guéédon, J-C., In Oldenburg's Long Shadow: Librarians, Research Scientists,

Publishers and the Control of Scientific Publishing (Washington, DC: ARL, 2001).
http://www.arl.org/arl/proceedings/138/guedon.html
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Therearemany other issuesconcerningdigital informationandlibraries. Litman™and
L essig,2among others, havediscussed theprecariousnessof theFair Useand First Sale
Doctrinesappliedtolicensed digital information.®® Ontheother hand, information
providersarebeginningtodesign new institutionsin order to safeguard scholarly
communi cationfor futuregenerations. Only dowly arethey avakeningtotheredization
that withinternational collaborativescientificresearchnow routine, andwiththeglobal
reach of distributedinformation, their community of usershasgreeatly expanded. Nolonger
cananinformation professional just sel ect material sout of publishers’ catalogstobuild
viablecollections. They alsoneedtobuildtrusted, reciprocal digita archiveandrepository
systems.

Ingreat contrast withthenew | egid ationincreasing copyright and patent restrictions,
encouraging contract over property law withtheconstraintsof embedded licensing
agreements, istheinternationd E-prints” revolution” that ismaking scholarly researchfredly
availableinunprecedentedways. Themovement officially beganwiththemounting of
arXiv.orgat LosAlamosNational Laboratory. Developedin 1991 by physicist and
information specialist Paul Ginsparg, it wasdesignedto serveasarepository for digital
papers in physics and mathematics. By 1993, the site had received around 500
submissions. By September 30, 2001, thesitehad received 174,842 submitted papers®
Importantly, around 70% of the submi ssionscamefrom outsideof theUnited States.®
The numbersreflect a better balance with much greater provision and access to
international information, particularly indevel oping countries. The papersarefreebut
unrefereed, requiring scholarsthemsel vestojudgetheaccuracy and quality of thework.
Thisarchiveisthefirs that actualy changestherepresentationandvisibility of thescholarly

%1 Litman, supra note 10 and Litman, supra note 64.

92 Seel essig’ sdiscussion of theseissuesinLessig, L., Code and Other Laws of Cyberspace
(NY: Basic Books, 1999), pp. 134+.

% See also chapter 4, “Individua Behavior, Private Use and Fair Use, and the System for
Copyright,” in Computer Science and Telecommunications Board, supra note 88.

% See http://arxiv.org/show_monthly_submissions.

% Figures from Ginsparg, Paul, “OAIl and Scholarly Communication,” presented at the OAI
meeting, Staatshibliothek zu Berlin, Germany, February 26, 2001.
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record.® Theaveragenumber of siteusersrangefrom 60,000to 160,000 per day
depending upon the day of the week. [http://arxiv.org/show weekdays graph]

There are hundreds of other digital archives.®” Some, like EconWPA
http://econwpawud.edu/ aredevoted to sel f-archivingand freedistribution of working
papersineconomics. Itisanimpressive archive because of the number of other
participating ingtitutes. Others, likethe Oxford Text Archivehttp:/otaahdsac.uk/, make
availablehistorical scholarly material sthat areinthepublic domainand makethe
authorized, full-text versions universally available for free. BioMed Central
http://www.biomedcentra.com/isthesiteof acommercial publisher that offersall its
medi cine andbiology journal articlesfreeof chargeand providesasystematic pre-print
service for research reports. The Digital Library of the Commons
http://dic.dlib.indiana.edu/i sboth ane-print repository for self-archivingaswell asa
traditional/digital library.

Anexampleof aneffectivegrassrootsinitiativeisthat taken by thePublicLibrary
of Science, anonprofit organizationof scientistsdedi cated to makingtheworld sscientific
andmedicd literaturefregly accessble” for thebenefit of scientific progress, educationand
the publicgood.”®PL Shassofar encouraged over 28,000 scientistsfrom 172 countries
tosignitsopenletter to publishersto maketheir publicationsfredy avail ableonthewebsite
PubM ed Central athitp:/Awww.pubmedcentral.nih.gov/. In October 2001, therewere
over 50 full-text journals available at this site.

A breakthroughfor alternativepublishinginitiativescameonly twoyearsagowith
thedevel opment of new technol ogies, dataand metadatastandards, and information
provisioncommunities. TheOpen Archivesinitiative(OAl) and thedevel opment of the
freee-printssoftware[ http://www.eprints.org/] areal ready reshaping thedirection of

% A 1995 survey revealed that the main index of scientific journals, the Science Citation
Index, indexes 3,300 journals of the 70,000 that are published worldwide. L essthan 2% of thejournals
indexed are from devel oping countries (with 80% of the world’ s population). The author writes that
the “near invisibility of less developed nations may reflect the economics and biases of science
publishing as much asthe actual quality of Third World Research” (see Gibbs, W. W., “Lost Science
intheThirdWorld,” Scientific American (August 1995): 92-99). Ontheother hand, scientific research
collaboration is rapidly increasing on an international scale. According to the National Science
Board' s Scienceand Engineering I ndicators—2000, “ growth in U.S. coauthorship reflectsincreases
ininternational collaboration. By the mid-1990s, nearly one of every five U.S. articleshad one or more
international coauthors, up from 12 percent earlier in the decade” (National Science Board, Science
and Engineering Indicators 2000 (Washington, DC, 2000), chapter 6).
http://www.nsf.gov/sbe/srs/seind00/access/toc.htm

% See Odlyzko, A., “The Rapid Evolution of Scholarly Communication” (2001) at
http://www.research.att.com/~amo for statisticsonincreased usage of el ectronic papers, journals, and
citations.

% See http://www.publiclibraryofscience.org (Revisited 10-15-01).
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scholarly publication by establishing“low-barrier” interoperablestandards® OAl was
establishedin October 1999 by aninternationa group of information scholarsto develop
and promoteinteroperability standardsthat aimtofacilitatetheefficient dissemination of
scholarly communi cationthrough theestablishment of archivesfor e-printsand other digital
materials.InOAI terminology theinformationartifactisa“record.” Theprotocol
devel oped by OALl providesaccesstothemetadataof all OAl-compliant repositoriesby
all networked servers (not limited to e-print servers).!®

Houreb. Sdf-archiving Digital Information Flow Usngthelnternet

Author ¥/ Manuscript (content + artifact)
u
(Refereed publicetion)  or  (pre-print or post-print)
u
Saf-Archiving (by Author)
u

E-print Repasitory (Fedility)
u

Users (Globd & open aocess)

Inthisscenario, theauthor takeson asdf-governing roleof distribution of scholarly
information by submitting her digita filetoan E-print repository (facility), suchasCogPrints
[http://cogprints.soton.ac.uk/], arepository for Cognitive Science, Psychology,
Neuroscience, Philosophy, Linguistics, and Biology. If thearticlehasbeen, oristobe,
published, shemay either get permissionfromthepublisher,** amend thecopyright

% See, for instance, Lagoze, Carl, and Van De Sempel, Herbert, “ The Open Archiveslnitiative:
Building a Low-Barrier Interoperability Framework” (2001)
http://www.openarchives.org/documents/oai.pdf

100 See Lynch, C., “Metadata Harvesting and the Open Archives I nitiative,” ARL Bimonthly
Report 217 (2001). http://www.arl.org/newsltr/217/mhp.html .

WA s happened with a paper submitted to the Digital Library of the Commons,
http://dlc.dlib.indiana.edu/, which had been published by the journal Development and Change in
1998.
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transfer agreement withthepublisher,®or submit thepreprint (therefereed version) or
a postscript (a subsequent revision to the published version).

What’ snew intheself-archivinginitiativeisthat authorsareparticipating,
independently of governmentsand markets, inaninternationa epistemiccommunity that
iscommitted to buildinganinteroperableglobal scholarly library—auniversa publicgood
for which the more who have access, the greater the benefit for everyone.

Earlier westatedthat if anyonecanusearesource. . . thennoonehasanincentive
toconserveitsusetoinvestinimprovements(p. 10). However, thismay not bethecase
for scholarly information. Thereareseveral incentivesfor takinganactiveroleinthesenew
information-productioningtitutions. Costisone. Paul Gingparg estimatestheaveragecost
per publishedjournal articleto bebetween $1000-2000; compared withtheaveragecost
of putting aself-archived paper ontheweb between $1-$100.1® Universitieshave
incentivestosupport such self-archivinginitiatives. Stevan Harnad pointsout that such
actionwouldfreelibrariesfromtheincreasing burdenof their seria sbudgets. “ Thiswould
beasmadl investment withaneventudly hugereturn (reductionand eventua elimination of
all annual Subscription/Site-License/Pay-Per-View [SL/P] expenditure).”* Rebecca
Eisenberg pointsto scientificrecognition and credibility that comeswith publicdisclosure
andincreasedvisibility of information.*® Global distribution of informationfacilitatesbetter
scholarly collaborativeresearch. And, of course, aprimary incentiveisthesheer timeliness
of distributed digital informationwithitsability toinstantly publishand disseminate
information, obviating the long delays of traditional publications.

A further development inbuilding new standards, rules, and cooperativeingitutions
tocreateresiliencefor thegloba knowledgeresourceisthegrowing movementto create

102 See Harnad, Stevan, “For Whom the Gate Tolls? How and Why to Free the Refereed
Research Literature Online Through Author/Institution Self-Archiving, Now” (2001)
http://www.cogsci.soton.ac.uk/~harnad/Tp/resolution.htm Harnad, leader of the Self-Archiving
Initiative, recommends that authors amend their copyright transfer agreements with their publishers
asfollows:

| hereby transfer to [ publisher or journal] all rightsto sell or leasethetext (on-paper and

on-line) of my paper [paper-title]. | retain only the right to distribute it for free for

scholarly/scientific purposes, in particular, the right to self-archiveit publicly online on
the Web.

103 See Ginsparg, supra note 95. See also Ginsparg, P. “Creating a Global Knowledge
Network,” presented at the Freedom of Information Conference, “The Impact of Open Access on
Biomedical Research,” New York Academy of Medicine, June 6-7, 2000.
http://www.biomedcentral.com/info/ginsparg-ed.asp.

104 Harnad, S., “Free at Last: The Future of Peer-Reviewed Journals.” D-Lib Magazine5(12)
(Dec. 1999). http://www.dlib.org/dlib/december99/12harnad.html .

105 Eisenberg, Rebecca S., “The Public Domain in Genomics’ (2000)
http://www.law.nyu.edu/ili/conferences/freeinfo2000/abstracts/eisengberg.htmi#N_1
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Trusted Digital Repositories. A recent report by theResearch LibrariesGroup and
OCL Cdefinetherequiredactionsandrulesfor such systemsashaving 1) Audibility,
security, and communication; 2) Complianceand conscientiousness; 3) Certification,
copying controls, andfollowingrules; 4) Backup policiesand avoiding, detecting, and
restoringlost/corruptedinformation; 5) Reputationand performance; 6) Agreements
between creatorsand providers; 7) Open sharing of informationabout what itispreserving
andforwhom; 8) Balancedrisk, benefit, and cost; 9) Complementarity, cost-effectiveness,
scalability, and confidence; and 10) Eval uation of system components® Thesedesign
principlespoint tothekindsof cooperativebehaviorsand systemresiliencethat areneeded
inorder tosustain scholarly information asacommon-pool resourceinanincreasingly
digital world.

VI. CONCLUSION

Governments, market forces, publishers, andtraditional academiclibrariescan
influence, but arenot ableto, stop theinternational movement of distributedinformation.
Thephysical andvirtua characteristicsof distributed digital informationhavecreateda
completely new type of information artifact.

The community of users—theinternational scholarly community—hasgrown
increasingly awarethat itsshared resourceof scholarly informationisat risk. Growing
international collaborativeresearch necessitatesimmediate accessand exchangeof
communication. Groupsof scholarsandinformation speciaistshavebegun coordinating
strategiestoobtain higher joint benefitsandtoreducetheir joint harm. Many of these
collective-actioninitiativesareat theexperimental stage, but thesuccessof arXiv.orggives
reasonto believeinthesuccessof other effortsto sustaintheintellectua publicdomain.

W e havedescribed agravitation of scholars rolesfrompassive appropriator of
information to activeprovider of information by contributing directly intothecommon
pool. Their multiplegoal sincludenot only sustaining theresource (theintellectual public
domain) but building equity of information accessand provison, and creating moreefficient
methods of disseminationthroughinformal, shared protocol s, sandards, and rulesamong
the local and global scholarly community.

196 Research LibrariesGroup, “ Attributes of aTrusted Digital Repository: Meeting the Needs
of Research Resources: An RLG-OCLC Report” (August 2001).
http://www.rlg.ora/l ongterm/attributesOl. pdf.
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