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THE COMMONS BREAKDOWN IN MAYAIAND: CAUSES, CONSEQUENCES & CRITICAL RESPONSES

Scott Atran (Centre National de la Recherche Scientifique and The University of Michigan)

ABSTRACT

Much work on how humans manage their common-pool resources, such as forests, has been framed in
terms of Hardin's parable of the commons, where "rational" calculation of gains and losses for individual decision
maker sleadsinexorably to overuse and ruin of resources. Whilethis dilemmais often cast as one wher e cooper ation
is doomed in any conffontation with competition, case evidence is mounting of " real-world" local commons having
endured over the ages. From a cognitive vantage, findings in decision theory suggest that people are often more
concer ned with reducing risk than maximizing gain. Especially in fragile ecosystems, wher e feedback on the effects
of resource mismanagement is readily apparent, mechanisms for sharing risk may be the rule, not the exception.
Moreover, as long as actors maintain. intimate relations with one another and their environment, they appear less
likely to aspire only to self gain at the expense of others. They are also less prone to treat non-subgtitutable,
" context-sensitive”" ecological resources as completdy divisible and subgtitutable " context-free* items, like money.

Yet, often overlooked in general models of environmental management - including commons studies - are
the underlying roles of infor mation and communication. For actors seldom uniformly share knowledge of resour ces,
nor is such information generally transmitted without "noisg' or modification. To remedy this oversight, we have
begun using techniques to elicit the "mental models' that allow differential access to ecological information within
and between digtinct cultural groupsactingin the same territory. These modelsareintended to reflect people's "tadit
theories' of ecology. The information elicited targets conceptions of the causal role of species relationships, as well
as edaphic and climatic zones, in "making the forest live" and on short- and long-term reationships between human
activities and species viability. We have also begun modeling the " social networks' that communication of such
information is likely to follow within and between groups in order to explore the implications of communication

networks for commons management among groups.

Our underlying theoretical presumption is that commons problems result principally from breakdowns in
the ways communities locally manage their common resources, not from an original lack of commons solutions.
The looming tragedy is that even the most long-standing local commons do not seem able to survive the advent of
an expanding global market economy rooted in the logic of maximizing individual gain. A central issue iswhy this
is so and what it means for any attempt to extend the lessons of local commons to the avoidance of global tragedies.
At present, no formal or practical solution exists to the problem of "upscaling the commons," perhaps in part
because no long-term empirical studies of the problem yet exist.

With thisin mind, we have chosen as the empirical focus of our research the long-term development of
biological and cultural diversity in the Maya area of Mesoamerica. Although many commons cases involve low-
density populations, with low but constant-levels of productivity there appears to be no intringic limit on the size,
density or productivity of successfully cooperating groups under conditions of environmentally reliable information,
manageable channds of communication and sufficiently long time horizons. Maya civilization is a case in point.

Lowland Maya forests comprise one of the world's richest areas of biodiversity that has been under a
continuous tradition of intensive cultural management spanning millenia. The United Nations has declared it
"Humanity's Patrimony,” and has the area as a cornersone of the UN Biosgphere Reserve Program. Mayaland offers
a natural laboratory for the firg long-range analysis of the cognitive and cultural dimensions of the commons
breakdown in a key zone of biodiversity. Also mativating this focus is the imminent extinction that threatens the
area'srich biodiversity and millenial resour ce-management culture. That iswhy the US State Dept., the World Bank
and many of theworld's largest non-gover nmental organizations (NGOs) have given the area highest priority in their
global attemptsto preservevital ecologiesthrough " debt-for-nature' swapsand " sustainable development™ programs.
Still, a vicious cycle of deforestation and ecological degradation, community breakdown and political conflict spirals
on downwar ds (e.g., the recent Zapatista rebdlion in Chiapas and a renewal of violence in Guatemala). This poses
a direct threat to regional stability, and is of increasng concern to the United States and the United Nations.



THE COVMONS BREAKDOWN | N MAYALAND - Scott Atran

1. Introduction. This outlines a current field project, which | am
runni ng wi th Dougl as Medin (a psychol ogi st at Northwestern U.) and
Bobbi Low (an evol utionary biol ogist at U of Mchigan) . The focus
is on 4 questions that have not been integrally addressed in prior
wor k on conmon resource managenent: 1) What is the structure and
content of l|ocal ecological know edge that enables successful
commons nmanagenent? 2) What is the character of comunication
networks that nmake possible assimlation, di stribution and
i mpl ementation of the information? 3) To what extent is |oss of
| ocal know edge and di sruption of communi cation networks related to
a breakdown of the comons? 4) What cultural, psychol ogical,
bi ol ogi cal, denographi c and geographic factors facilitate or inpede
mor e gl obal upscalings or nergings of |ocal conmmons?

Anotivating theoretical claimis that comons probl ens result
principally frombreakdowns in the ways comunities |ocally nmanage
conmmon resources, not froman original |ack of conmons sol utions.
Yet, even the nost | ong-standing | ocal conmmons do not seemable to
survive the advent of an expandi ng gl obal market econony rooted in
the logic of maxim zing individual gain. A central issue is why
this is so and what it neans for any attenpt to extend the | essons
of local commons to the avoi dance of global tragedies.

The project targets 3 sites: northern Peten, sout hern
Canpeche, eastern Chiapas. At each site three groups of actors
differ on inportant axes in terms of ecological information
avai |l abl e and conmuni cati on net wor ks nobi |l i zabl e. Each has a native
Maya popul ation: Itza, southern Yucatec, Lacandon. Each harbors
Maya speakers recently displaced into the area by political and
econom ¢ events: Kekchi in Peten, Tzeltal and northern Yucatec in
Canpeche, and Tzeltal, Tzotzil and Choi in Chiapas. Spanish-
speaking Ladino immgrants al so reside at each location. Finally,
national and international NGOs are transformng these areas into
UN Bi osphere Reserves to sustain La Selva Maya as "Humanity's
Patrinony": The Maya Bi osphere in Peten, The Cal aknul Reserve in
Canpeche, the Montes Azul es Bi osphere in Chiapas. In each site, the
forest conprises a common-pool resource. Thus, for exanple, all
menmbers of the "Conuni dad Lacandona" - including the 500 Lacandon,
3000 Chol and 5000 Tzeltal who live in this 314,000 hectare conmons
- may hunt, plant and harvest the forest, but not outsiders.

W have started work in Peten, and will go to the Yucatan
later this year. If funding and logistics allow, we also plan to
work with the Brent Berlin-ECOSUR project in the Lacandon. That
proj ect exam nes health and nutrition status as a key indicator of
successful human adaptati on and sust ai nabl e coormons managenent, and
critically conplenents our work. [In the Mawya case, nutrient
deficiencies in human popul ati ons, deforestation and conflict are
positively correlated in the archaeological record, and this
correlation may al so signal areas of commons breakdown today.
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2. Commons Breakdown: Human Nature or Hi storical Nurture? From
a cognitive standpoint findings in reasoning and decision theory
i ndi cate that people untrained in econom c or business theory are
often nore concerned with reducing risk than maxim zing gain
(Kahneman & Tversky 1979, Hardin 1982, Payne et al. 1993, Wber
1994) . In fragile ecosystens, where effects of resource
m smanagenent on a people's margin of survival are readily
percepti bl e, nmechanisnms for sharing risk may be the rule, not the
exception. Food sharing is common anong peopl es who hunt (Kaplan &
Hill 1985) and fish (Netschmann 1972) . Collective resource
managenment may have cultural (e.g., religious) support even when
"basi c needs" are not guaranteed (Rappaport 1968, Sheng-ji 1985).

Among agriculturalists risk-reduction often involves risk-
sharing and diversification strategies (Atran 1985a, Goland 1993),
such as scattering and periodic redistribution of nmulticrop plots
anong cultivators or tending and harvesting nultiple forest species
and their products according to common terns of appropriation. Such
diversification strategi es necessarily involve conplex systens of
cooperati ve behavi or and exchange, if only to coordi nate scheduling
in the common territory. Sonme forner subsistence econom es have
successfully sustained CPRs with rising popul ati ons by m xi ng both
subsi stence and comodity production, and by pooling |abor and
costs for technol ogical i nprovenents such as tractors and
irrigation systens (Aswad 1971, GOstrom 1994).

From an evolutionary perspective, enpirical evidence and
formal arguments for "reciprocal altruisnt anong human and non-
human species in sharing and accessing scarce resources are now
accunul ating (Cosm des & Tooby 1989) . Robert Axelrod (1984) and his
associ ates (Axelrod & Hamlton 1981, Axelrod & Dion 1988) have
shown that if a Prisoners' Dlemma gane is played repeatedly (the
iterated PD, or IPD), there is greater benefit in cooperation,
provi di ng there are mechani sns to detect cheaters. If one considers
benefits from an evol utionary standpoint, as points of inclusive
fitness (Trivers 1971), then this discrimnating cooperative
strategy would be able to invade and eventually domnate a
popul ati on of noncooperators. From a historical vantage, sone
commons managenent schenes may have sustained fragile ecosystens
for centuries, if not mllenia.

Exanples include variants of the Mddle East "commons"”
(asha' a), which occupied a broad belt between the desert and sown
fromMorocco to Bal uchistan well into this century (Atran 1986) . In
Western Europe, related systens endured until forced enclosure
(15th-18th centuries, Darby 1940) and survived even longer in
Eastern Europe (Stahl 1969). As in the Mddle East, forced
privatization or State dom nation of former commons | ands often |ed
to alienation of lands to outside absentee owners and to political
factionalism armed conflict and the break-up of villages and
village life (Atran 1985a, Fraser 1973).



2.1. The Maya Case. Low and Maya agro-forestry represents
another set of |long-enduring, but highly endangered, comons
solutions (Nations & Ni gh 1980, Remrers & De Koeijer 1992, Atran
1993a). In Yucatan, there is concerted effort to dissolve the | ast
vestiges of indigenous collective tenure (i.e., the eiidos now
falling victim to the recent abrogation of Article 27 of the
Mexi can Consitution in conformty with the recomendati ons of the
World Bank and | MF). I n Chiapas, conflict threatens to engulf the
"Conuni dad Lacandona," which is caught between its struggle to
preserve the forest commons, the angry demands of |and-hungry
immgrant farners (with Zapatista arny support), and |arge
| andowners who prefer that the State redistribute Lacandon forest
| ands - not their's - to arned peasants. |In Guatenal a's Peten, nost
former Itza eiido |ands have been declared a State Reserve from
which Itza are excluded, while lands closest to Itza settlenent
(Municipio San Jose) have been sold to absentee | andowners from
Guatemala Cty and abroad.

Al though the Itza, who ruled the |ast independent Maya polity,
were reduced to corvée |abor after their conquest in 1697, their
forests continued to thrive. Since 1960, when Ti kal and other gjido
| ands were first alienated fromthe Itza, half the forest cover of
Peten (which includes 35,000 knm2, about 1/3 of Guatemala's
territory) has been cleared. Remaining forests in northern Peten
have been decl ared "The Maya Bi osphere” (including nost former |tza
ejido | ands); however, satellite imagery shows that deforestation
has only increased (USAID in Atran 1993a, Steven Sader in
Conservation International 1994:2). 1In Spring 1994 QGuatenmla's
governnment, in conjunction with USAID and sone of the area's nore
than 40 NGOs, awarded part of the Biosphere (San Mguel) as a
"managed conmons” to Ladi nos (surenos) recently settled into this
former | ogging canp. Rul es of conmmons managenent wi I | be deci ded by
"experts," guided by conservation theories inforned by western
econom cs, and "in consultation” wth "locals" who have little
forest or commobns experience.

Gonmez- Ponpa and Kaus (1992) note an underlying conviction of
many pl anners that is congruent with the US W derness Act: nanely,
that "nature" is best |left "undisturbed" by human presence (but if
that presence is inevitable then it is best nmanaged by western

conservation and economc theory). This conviction, whi | e
conprehensi ble from the vantage of those wtnessing urban and
i ndustrial disruption of the environnment, is not consonant wth

fact that no maj or ecol ogical zone (apart from polar regions, the
deep sea and hi gh nount ai n peaks) has been "undi sturbed" by humans
for long periods over the last few thousand years. Neo-tropical
forests were likely nore intensively exploited before European
contact (Roosevelt 1990) , and bi odiversity has arguably suffered by
t he reduction in indigenous involvenent.

Most stable CPR systens studied thus far are typically small -
scal e societies that: speak a conmon | anguage, involve kin groups
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and other long-term stable reciprocators, and generate |ow but
constant |evels of productivity (Low & Rdley in press). Little
weal th and social hierarchy provides little incentive or inpunity
to cheat. Larger, nore diversified societies seemnore exposed to
CPR br eakdowns, and general Iy require nore el aborate noni toring and
sanctioning institutions. But inprinciplethereis noset limt on
popul ation density and production of wealth in successful CPR
managenent. An exanple nmay be the the d assic Maya, whose nunbers
exceeded present-day (largely immgrant) inhabitants of the region
by an order of magnitude, and who nmanaged their mlieu w thout
destroying it for a tine at least an order of mnagnitude greater
than current rates of deforestation allow This is relevant to our
study, assum ng anpl e overl ap between present and past Low and Maya
agronony (Marcus 1982, Gonez-Ponpa et al. 1987, Lentz 1991, Rce &

Schwartz 1992).

3. Significance of Project to General Conditions on Coomons. Case
studi es suggest that for a CPRto be successfuly nmanaged at | east
3 conditions nust be net: a) The group can identify and excl ude
outsiders so that |ocal appropriators do not face a risk that
benefits produced by their efforts go to those who do not share in
those efforts ("closed access,” QGriacy-Wantrup & Bishop 1975); b)
encount ers between "pl ayers" in a cooperative gane are "open-ended"
to the extent that they believe they m ght encounter any potenti al
partner indefinitely many times Iest shirkers go free e{'t shadow
of the future," Axelrod & D on 1988); c) there 1s a shared cul tural
medi umfor identifying resources and assigni ng them"val ues" (Sern
1978) so that individuals can reliably communi cate costs, benefits
and intentions to others in negotiative situations ("referential
system" Cosm des & Tooby 1992).

Dfferent groups - local Maya, immgrant comunities (both
Maya and Ladi no) and non-governnmental organi zations (N33») - have
converged on forests in Low and Mexi co and Cuat enal a. Each appear s
to have distinct views of howthe forest worls (the ecol OQK of the
regi on%, what actions woul d destroy it, how the forest should be
used, how (and anong whon) its resources should be shared, and
whi ch of its resources are nost valuable. This creates a situation
in which the three conditions necessary for stable cooperation -
cl osed access, shadowof the future, and shared referential system
- are likely to be violated in between-group interactions. If the
econom c and evol utionary theories are correct, this bodes ill for
the survival of these forests as common pool resources.

Suppose, for exanple, that cultures determne the val ue of
exchange itens (e.qg., costs and benefits), and also
institutionalize mechani sns for a coomon nenory of the history of
transactions (e.g. social reputations). Then what happens when
those cultures are "invaded" by peopl e or market itens which do not
partake of those values and iInstitutions? Studies of both | ocal
(Rappaport 1968, Kottak 1992) and gl obal (Cairncross 1992, Wrld
Bank 1993) economes indicate that such "arbitrary" effects on
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value systens lead to a rapid breakdown of traditional resource
managenent and negotiating strategies. |If so, then how can
cooperative understandi ng and action occur with respect to common
resources ina "multi-cultural" society, a nulti-national world or
a gl obal market econony?

What happens to | ocal managenent strategies that are based on
“traditional” belief that there is no tenporal limt to cooperation
(e.g., where parents inmagine a life for future generations simlar
to their own, Mead 1970) , when outside organizations attenpt to
inpose fixed tine-tables to show their benefactors short-term
results for "sustainable devel opnent” projects? \What happens when
governnents propose fixed-termconcessions on resource extraction?
Studies of finite, iterated prisoner's dilemma situations indicate
that a logic of "backward induction" prevails, with "rational"
actors foregoing cooperation because it does not pay in the |ast
round, and hence cannot pay in the next to last round, and so on
back up the series (Luce & Raiffa 1957, Hardin 1982, Wite 1994).
|f so, then how can nodern econom c planning possibly support a
conmons?

3.1 Information and Communi cation. Prior study suggests general
constraints on information and comruni cation. Inparticular, issues
of reliability and scale appear to wunderlie successful CPR
managenent. Kinship (Hamlton 1964) 1is potentially a strong
pr edi sposi ng factor toward sustai ned cooperation: individuals are
sonmewhat |ess likely to defect on kin than non-kin, and the costs
if arelative defects are often less than if a stranger defects (in
the first case, the defector's profit goes to arelative). Non-kin
who interact repeatedly and have sone "voice" in decision-nmaking
al so appear less |likely to defect (Gstrom1990) . Inwell-controlled
social -dil emma experinments, GOstrom (1990) and her coll eagues
(Gstrom et al. 1992) have shown that the ability to conmmunicate
al one | eads to marked i nprovenent in comons-|i ke outcones. What we
seek to study is what kind of information is communicated, and
t hrough what channel s.

For exanple, prelimnary field study suggests that native Maya
remaining in the forest (ltza, Yucatec-part, Lacandon) nmay best
statisfy the 3 conditions owng to a high "cultural consensus" on
| ocal knowl edge (in the statistical sense of Romey, Wller &
Bat chel der 1986) and "dense" conmunication network (statistical
sense of Scott 1988). I mm grant groups, both Maya (Kekchi, Tzeltal)
and Ladino, viewthe forest as "up for grabs" (agarrada de nadie)
and violate condition (a) on closed access. But |Inm grant Maya may
do so because they lack information about the forest, whereas
Ladi nos also lack integrated social network and cultural idiomto
boost circul ation of, and consensus on, information acquired. This
inplies Maya inmgrants nmay be nore apt to acquire relevant
information if it can be translated into a cultural idiom that
pronot es consensus (see Keckhi-Iltza exchange in Atran 1993b). From
a cognitive vantage, translation may be easier if it is "story-
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based" information enbedded in folk narrative, rather than the sort
of "fact-based" information usually provided by governnents and
NGOs (Lévi-Strauss 1970, Kintsch 1980, Cergen & Gergen 1986, Schank
1990). Qur tests explore this proposition.

Governnments and NGOs may readily violate (b)) and (c) .
Condition (b) is prone to violation by fixed-term agenda,
especially those that followthe short-term (3-5 year) planning and
budgeting schedules typical of npst "sustainable devel opnent™
efforts. But even mddle-term (20-40 years) extractive concessi ons
generally fail to meet condition (b) . Luce and Raiffa (1957) have
shown, by backward induction, that cooperation is not rational in
a finite game of social exchange ("Prisoner's Dilemm!') because
cooperation does not pay in the last round, and hence cannot pay in
the next to the last round, and so on back up the series.

It is not that native peopl es who do nmanage successful conmons
reflectively envisage unlimted econom c horizons. Rather, |ocal
know edge and practice may incorporate a generation-|long "shadow of
the future" that cyclically stretches over indefinitely many
lifetimes. As Margaret Mead (1970) noted, in "traditional society"
parents inmagine a |ife for their children |like their own, and
children conceive of a life like their parents'. In this sense,
few, if any, "traditional" societes survive; however, the insight
t hat know edge of tinme, space and information content is nore or
less faithfully reproduced across generations nmay still describe
cases of successful |ocal comons.

An exanple: UNESCO and Wrld WIdlife agents visited the
recently created Bio-lItza (an indigenously managed 36 kn2 forest) ,
proposi ng an aid package on condition that Itza allow experinents
in "selective managenent and cutting" of mahogany and tropica
cedar. This was to be an "ecologically correct” alternative to the
| ogger's practice of "high grading" (extracting val uable species
w thout regard to ecosystem ¢ consequences) in that only narrow
swat hs woul d be cleared of all but desired species and additional
mahogany and cedar seedlings would be placed in the clearings. In
a filnmed encounter Itza objected, arguing that clearing would |et
wi nd and sun dry protective vegetation on the barks of valuable
fruit trees in areas adjacent to the clearings. Wien the UN and NGO
visitors argued that "20 years of selective cutting in Costa Rica
shows it works," the Itza countered with: "you need a lifetine to

see what wind and sun will do to the bark of a chicle tree."

In a community vote, the Itza rejected the aid offer. In our
testing of nmental nodels we will seek to determne in nore
systematic fashion what |ocal peoples think will be the long-term

causal consequences of various outsider schenes for the forest, and
conpare these with the outsiders' own predictions. This wll
establish an alternative conceptual basis for "ground-truthing"
t hese schenes in years to cone.



Condition (c) is prone to violation by "marketing the forest”
schenmes (e.g., Cay 1988), which arbitrarily reassign value to
sel ected i ndigenous resources on the basis of criteria over which
| ocal people have little control. This can disrupt systens of |oca
reckoni ng and exchange (rmaking some val ues contingent on outside
mar ket s and introducing noise into the local referential system).
It also risks repeating the abuses of "extractive" econonm es, such
as rubber in Amazonia (Bunker 1984) and chicle production in
Mayal and (Schwartz 1990), by profoundly reorgani zing i ndigenous
| abor and ecol ogy to supply a market whose col | apse may | eave | ocal
society and nature wthout the neans necessary for either to

reproduce itself.

From a cognitive standpoint, failure to appreciate limting
conditions (b) and (c¢) on combns managenent seem to relate to
different ways of appreciating what it takes for the forest to
live. For exanple, a workshop was recently organized in Peten by
the U S State Dept. (MAB/USAID) and the Central Anerican
Comm ssi on on Devel opnment (CCAD) to address the "conservation and
managenent needs" of "The Maya Forest." The workshop, which was
attended by this project's PI and the major NGOs (MacArthur, Ford,
etc.) and governnment agencies in the "Maya Tri-State Region"
(Mexico, Guatenmala, Belize), targeted as "key issues": "Tri-
national coordination," "legal harnonization and enforcenent,"”
means "to facilitate access to information" bhetween NGOs and
governnments., "strengthening |ocal organizations,"” "research,” and
"markets and trade" (Dept. of State Publ. 10082, July 1993).
Al though World Bank representatives were "urged to incorporate
input fromlocal resource users,"” no local users were present to
provide input. It was sinply assuned that NGOs "can help build the
capacities of [local] groups... to pronote sustainable forest
devel opnent™ by providing "proper technical and financial support.”

Nevertheless, in the 3 years since the "Maya Biosphere
Reserve" was instituted with the help of several mllions of
dollars in USAID and NGO funds, deforestation has risen. The only
di scussion of the forest itself concerned proposals to market a few
native species, such as xate (Chanaedorea sp.) and chicle
(Mani | kara achras), and to i ntroduce foreign species, such as sheep
and iguanas, to feed the immgrants, and hybrid corn to increase
yields. There was no nention of risk posed by introduction of new
species into a little-known ecosystem or of hundreds of species
exploited by native Mya whose properties and value are
unr esear ched.

By contrast, when we asked Itza how to preserve the forest,
their responses were geared largely to current human activities and
species interrel ati onshi ps. For exanple, providing tapirs watering
holes in the dry season so that they would not wander from
protected areas and be shot by hunters; sanctioning farners who
failed to make adequate fire breaks around certain trees, such as
the incense tree (Protium_ copal) whose delicate bark is
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particularly susceptible to fire-generated heat; nonitoring ramon
trees (Brosinmumalicastrum against uncontrolled foragi ng of | eaves
for livestock fodder, so that the fruits of the trees would
continue to be available to numerous mammal and bird species that

feed on them etc.

Still, except for the tapir and jaguar which are especially
threatened, Itza continue to hunt mammal species in a manner
consistent with the predictions of foraging theory, that is, to
maxi m ze their short-termharvesting rate. Hunting decisions that
are costly in terns of short-term harvest-rate naxi mzation, yet
i ncrease the sustainability of the harvest are eschewed (e.g., not
al | owi ng the nost |ikely progeny-produci ng specinens to go free).
By the criteria of foraging theory, this suggests that Itza are
nore "opportunist” than "conservationist" (Alvard 1993, Johnson
1989) . But there are possible objections to these criteria, and
others used to determne species viability in conservation policy
(e.g. the US Endangered Species Act). Concentration on single
species or quantities of species and species popul ations nmay not
adequately capture the ways people conceive and nai ntai n species
viability. Among Itza, for exanple, ending to ranon trees may be a
much nore efficient way of managing viable relations with the
numrer ous ani mal species that depend on it, rather than nonitorin
i ndi vi dual species. Qur methods are designed to identify suc
"indi cator" species of |ocal know edge and their ecol ogical roles.

4. Met hodol ogy. A maj or ant hropol ogi cal criticismof data-analytic
nodel s devel oped by ot her social scientists is lack of attentionto
information content and the varying contexts for interpreting
content (local "meaning," Ford 1976, Shweder 1992).

4.1 Ant hropol ogi cal "G ound- Trut hi ng" The i dea of "parachuting" into
afieldsite for intermttent periods of a fewweeks of testing is
rej ected on ?rounds that both the explanatory hypothesis and its
putative explanation may be irrelevant to how others actually
concei ve and deal with the world. Purported "failures" by people on
t asks designed wi thout the benefit of prior cultural insights nay
reflect nmore the insufficiency of the experinenter's premses for
treating local cases of the issue at hand (Cole & Scribner 1974,
Hutchins 1980, Atran in press a). For exanple, it is hardl¥
pl ausi bl e that comunity actors actually renenber the history o

all transactions in the society so as to calculate the credibility
of potential partners in social-dilemma experinents. Rather, people
may nonitor culturally-determned “reputations,” which only
partici pant observation can identify.

4.2 Analytic Tools. W enploy standard ethnobiol ogical,
ar chaeol ogi cal and ethnohistorical nmethods (Berlin et al. 1974,
Ford 1978, Flannery 1982, Atran 1993, Hunn 1977, Breedlove &
Laughlin 1992, Sabloff & Henderson 1993, Zent 1994). Al
elicitations are in the informant's native |anguage. |In addition,
we use 3 nodeling techniques originated by psychol ogists,

8



soci ol ogi sts and ant hropol ogi sts, respectively: 1) nental nodels
(Collins & Gentner 1982), 2) social network nodels (Scott 1988),
and 3) the cultural -consensus nodel (Rormey et al. 1986) . Mental
models, is a technique for simulating how people conceptualize
physical systens, such as electric circuits (CGollins 1985),
economc links (Salter 1986) and, in our case, ecological
relationships (cf. Kaplan & Kaplan 1982, Kearney 1983). |t does
this by dividing a systeminto a set of states and cal cul ating the
strength and di stance of the |inks between states. Then informants
are asked to change one state and predict what wll happen to
others. This converts the graph into a causal grid and provides it
inferential power not possible with static networks or nental
frames (Mnsky 1975) and scripts (Schank & Abl eson 1977). '

Soci al network nodel s i s a data-anal ytic techni que for mappi ng
social structural ties, such as those of corporate organizations
(Gal askiewi cz and Krohn 1984), kin and non-kin groups (Veéllnan
1990) and, in our case, networks of resource and infornation
dependency (whose contents are reveal ed by partici pant observati on,
Ford 197 6). It does this by highlighting the presence, direction
and strength of relevant ties between actors using graph theory and
mul tidinensional scaling (Coleman 1964, Doreian 1970). The
cul tural -consensus nodel (CCM, is a factor-analytic nethod for
conputing |l evel s of agreenent and di sagreenent in the structure and
distribution of information within and across popul ations - for
exanpl e in assessing degrees of consensus about diverse kinds of
ecol ogi cal information and expertise (e.g., experts who typify the
consensus versus those with highly idiosyncratic know edge - Boster
& Johnson 1989, Atran 1994).

4.2.1 Mental Models. An exanple of our use of nental nodel s
begins by asking informants from each group to inagine that they
are sharing their beliefs on "what is nost necessary for the forest
to live" wth a newconmer who has just noved into the area and who
Is neither famliar with the forest nor has thought nmuch about the
I ssue. Informants are then asked nore specifically : (x) Wat is
"nmost necessary" that people do for the forest to live? (y) Wat
animals and plants are "nost necessary" for the forest to |ive?
(z) Wat ﬁki nds of) water and earth are "nost necessary" for the
forest to live?

In pre-tests we found that each of the lists usually contained
7-20 itens per person. Accordingly, we conpile 3 conposites |ist of
15 itens each - {xI,..., xI5}, {yl,...,yl5} and {zl,...,zI5} - for
each group of informants based on the itens nost frequently cited.
The next step is to wite down each itemnanmed in the conposite
| ists on an index card. For each informant, one card is sel ected at
atine and the informant asked: "If people do not do x, then what
wi Il happen to the other itens?" or "If y disappears, what wll
happen to the other itens?" or "If z is not available, what wll
happen to the other itens?" Athough using name cards wth
nonliterate (Maya) infornmants may seemto place unusual denmand on
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(pai red-associate) nenory, we have found to the contrary that
informants sort fairly large nunbers of stimuli (e.g. 44 mammal s,
42 reptiles) w thout needing to be remnded of the nanes associ at ed
wi th synbols on the cards. W have found no significant differences
on sorting tasks between literate and non- literate informants who
use the cards as menonic icons (Atran 1994,in press b).

Al'l responses are then coded in a common representation and
vocabul ary. The representation is a path in a directed graph
(di graph), and the vocabularly a set of 45 terms. Consider the
question: "What happens if randbn disappears?” and the sanple
response: "people will have to plant nore corn (they can't eat
ramon fruits) the white-fronted parrot will eat nore of everybody's
corn (it can't eat ranvn) and people will burn down nore forest (to
pl ant corn); the coatinmundi will have to sonewhere else for food
and will be harder to hunt, and the jaguar will conme into the
vill age | ooking for pigs and chickens (no coatinmundis to eat) and
be shot; the earth on the hilltop (u-pol witz') (where shallow
rooted ranon grows) will go, there wll be no nore (ranon) to make
gruel (sa') for the priostes (religious functionaries) to pray,
etc.."

Let "ranmon" be yl, "protect from fire" x|, "jaguar" y2,
"protect (karst) hilltop" zl, and "pray" x2. Coatimundi s and whit e-
fronted parrots are excluded fromthe list as not highly rel evant
to the forest's survival for the informant's cultural group,
al though their relevance in this case is indirectly captured
t hrough causal links to itens that are highly relevant, forest
fires and the jaguar. The above response path woul d be coded: (yl-
Xl -y2-zl-x2...).

Nunbers are assigned to the "causal strength" of |inks between

items, with 2 sinplifying assunptions: 1) links are unsigned (the
causal relations between all itens are positive functions); 2) the
| onger the chain between itens, the nore attenuated the causal
effect. Concerning 1) : inverse causality could occur between

certain itens; for exanple, elimnating ranmon could conceivably
hel p to i nprove the conpetitive advantage of certain other val uable
trees. An informant's know edge of this would be preserved in the
transcript and qualitative analysis of responses, but not in the
gquantitative analysis. Concerning 2): there is no guarantee that
t he tenporal sequences generated by the responses correspond to the
informant's "true" conception of causal chains. Overall, however,
tenporal sequence in elicitation or recall may be taken as a rough
i ndex of perceived causal strength (MQire 1968).

For each informant, graphs are represented as matrices (Salter
1986) . Each matrix entry signals the strength of the directed |ink
fromrow concept to colum concept. Each itemhas a link to every
itemthat follows it in a causal chain: the fewer |inks intervening
between 2 itens, the higher the absolute value of directed link
strength. Itens between which no causal l|links are elicited are
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strength. Itenms between which no causal links are elicited are
assigned value "0" for "no effect. Matrices are factor-anal yzed.
The first principal conponent captures each item s causal strength:
the nore frequently an itemis nmentioned earlier in causal chains,
the greater (the absolute value) of its weight in the first
conponent. For each informant, the first 4 principal conponents
conprise a nultidinmensional sinmulation of the causal structure of
the itenms, fromwhich we expect different unverbalized but "tacit"
theories to arise anong informant groups.

ALt hough our pil ot studi es have only just begun, we anticipate
group differences in nental nodels of what human activities and
species interrelationships are necessary for the forest to Ilive.
For exanple, NGOs nmay view the forest ideally as an uninhabited
wi | derness and think of human involvenent in ternms of mnimzing
t he di sturbance caused by human participation. But the ideal of
“m ni mal di sturbance" may be coupled with an understanding of the
forest as a set of relatively independent entities or popul ati ons,
with the "proposed solutions”™ potentially having anything but
m ni mal consequences. By contrast, we expect native Maya to have
nodel s of the forest that are nore richly ecologically interactive.
Furthernore, their nodels likely include human bei ngs partici pating
in agro-forestry practices that historically have functioned to
mai ntain the CPR

Di spl aced Maya may have preserved sone of the social structure
for cooperative stragegies; but we predict that they will l|ack the
ecol ogi cal know edge and the associated |ocal practices needed to
prevent the forest's destruction. Ladinos may viewthe forest as an
open resource to be exploited in an extractive manner. The criti cal
point is that nmental nodels serve as a guide to action.
| ncomrensur abl e nodel s and understandings of the rain forest are
likely a major obstacles to cross-group conmunication and

cooper ati on.

There is al so the prospect of w thin-group expertise or gender
differences, owing, e.g., to the greater occupation of men wth
hunting and farmng and women with certain types of herbal curing
and forest-related artisanry. Such differences may reveal a
cognitive division of |abor, as well as areas of overlap, that are
i mportant to successful CPR systens. Were such cognitive divisions
of |abor exist, social networks can help to reveal how diverse
information is coordinated and a cultural consensus reached in
matters relevant to CPR managenent.

4.2.1.1 Further Cognitive Mapping. The full set of 45 index
cards representing the "cultural™ responseto (x), (y) and (z) are
pl aced in al phabetical array on a table before each informant for
a free-pile sort. The informant is asked to: "Please put those
itenms together that go together to make the forest live." No
restrictions on size or nunber of piles is given. An aggregated
tabul ati on of itemgroupings formed by each group of informants is
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constructed. This takes the formof a triangular matri x whose cells
contain the frequency with which nenbers of the group put together
each pair of itens.

The matrix 1is analyzed by a nunber of straightforward
techniques to detect patterns of consistency in how each group
conbines itenms. In addition, the responses of each nenber of the
group are converted into a single colum of 2-valued pairw se
judgments ("1" for a pair of itens that "go together" and "0"
otherwise) , and the colums correlated and factor-analyzed to
determne levels of cultural "conpetence”" and "consensus" in
i nformant responses (see CCM bel ow). W expect native Maya groups
to have higher levels of <consensus (the first Jlatent root
accounting for nore of the variance) and conpetence (higher first
factor scores for individuals) than other groups.

4.2.1.2 Story-Based versus Fact-Based Mdels. Although nost
information aids that acconpany conservation and devel opnent
projects are fact-based, research indicates that stories have
advant ages over factual description for conveyance and retention of
causal information (Bartlett 1932, Levi-Strauss 1970). Stories
often build fromprior know edge (Anderson et al. 1987) ; they use
vivid imges (Cark & Paivio 1987) and episodes (Tulving 1973,
Bruner 1990) that elicit attention and personal involvenent; they
provi de redundant neanings to materials, which allows people to
drop details fail to bolster overall causal integration (Grner et
al. 1991); they permt retention of potentially relevant but ill-
fathomed information so that it can be worked on later (Sperber
1987) . Suppose, as we expect, native Maya informants respond with
richly i nt er connect ed narrative interpretations of t he
rel ationshi ps between sorted itens and that NGO i nformants respond
with lists of factual descriptions. Then we should be able to see
whi ch account is the nore conmuni cabl e and persuasi ve to t he groups
that both the native Maya and NGOs bel i eve nost threaten the forest
by their actions, nanely, the inmmgrant groups.

After the free-pile sort, native Maya and NGO informants are
t hus asked: "How would you explain to a newconer why the itens go
together in that way to nmake the forest |ive?" Responses are
recorded, transcribed and verbally re-represented to the Maya and
Ladino inmgrant groups. The immgrant informants are presented
with different, randomy chosen versions of the conplete response
set of native Maya and NGO informants. Follow ng presentation of
one native Maya scenario and one NGO scenario to each inmm grant
informant we will perform 2 tasks. The tasks are counterbal anced
anong i nformants.

In task 1 we ask informants to "tell what you heard" to
anot her nenber of the sane inmgrant group who has not yet been
exposed to any of the versions. This enables us to eval uate which
source of information is nore vivid and nenorable (A lport 1954).
In task 2 we ask the informant: "After what you've heard, do you
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think any differently about what is nost necessary for the forest
to live?" How?" This allows us to evaluate integration of new
information to prior belief and know edge (Wsniewski & Medin
1994) . W also ask the inmgrant informants to tell us: "Wat is
important to you in what you just heard?" "What do you believe is
true?” "Wuat do you believe is not true?" W expect immgrants to
assim | ate native Maya i nformati on better than NGO i nformati on, and
immgrants to do so better than Ladino inmmgrants.

4.2.1.3 CPR Monitoring. W ask informants for each (x): "How
do you know if people don't do (x)?" and "If people don't do (Xx)
what should be done to then?" Answers should allow us to discern
bet ween-group differences in the kinds of CPR nonitoring and
sanctioning strategies there are, and within-group differences as
to the level of consensus that exists over their use. W predict
that only native Maya and NGOs wi | | have el aborated strategies that
enjoy a high cultural consensus, but that only the NGO set will be
highly institutionalized and rul e-bound.

4.2.2 Social Network Mdels. Consider figure 1 from a pre-
trial. EGD is an an informant asked to identify in order of
i nportance the 7 persons outside the household that are "nost
necessary" for EGO. Each person listed is scored for: a) social
role (kin, workmate, friend, etc.), b) location (sane/other
nei ghbor hood, village, province, place of originas informant), c)
frequency of contact (e.g. twice daily = 720/yr.), d) type of
dependency (noral, political, material [labor, noney, food, tools,
etc.]). For each person naned, EGO was asked to indicate which of
t he ot her persons nanmed t hat person depends on. To EGO s right are
three of EGO s kin who depend on EGO and on one another (double
lines represent nutual dependency). To EGO s left are persons
identified as "friends" who depend on EGD and on one anot her, but
not on EGO s kin. Below EGO is a person identified as a "worknate
and friend" who only depends on EQO and one nmutual friend (spatial

positioning is arbitrary).

Because there are 8 points including EGO, it is logically
possible for themto be connected through 56 lines. In fact they
are connected by only 28 lines, so this particular graph has a
density of 28/56, or 0.5, indicating that only half of all possible
connections are present. Wellman (1979) and his col | eagues (Craven
and Vel I man 1973, Well man 1990) found t hat personal networks of 4-8
intimate relationships are readily elicited, but the density of
t hose networks can vary significantly across cultures and across
different populations within a culture. For exanple, a sanple of
845 residents of East York in Toronto yielded a nean density of
0.33, but a simlar survey in rural Tanzania (Ki goma) yielded 0.76.
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In graph theory, density is the ratio of actual nunber of
lines in the graph to the nunber that would be present if all
oints were connected to all others. Density neasures are used to
Identify the existence of "clusters” in a graph. A cluster is a
rel ativel y densel y-connected clunp of points within a |larger, and
| ess dense, graph. Infigure 1, two clusters stand out: one of kin
and one of friends. Notice that if figure 1 is viewed as a
potential information network, then the clusters have a highly
redundant feedback structure, with multiple routes of transm ssion
fromand to the sanme individuals, and the probability of fairl

concor dant feedback devel oped t hr ough nut ual exposure over tine. |

nost of comunity is densely interconnected, then information
concer ni ng commons nanagenent shoul d al so be highl y redundant. In
such cases, we m ght expect multiple channel s and opportunities for
nmoni toring and sanctioning, hence little need to develop highly
specializedinstitutional saf eguards (watchmen, |and courts, etc.).

Such "core" networks of direct contacts represent only a snal |
portion of a person's "extended" social network. By asking, in
turn, the highest and | onest ranked persons nanmed by EQO (that |ive
within a day's reach) for the 7 persons they nost depend on, we
have a better appreciation of EGJ s potential contacts. There is no
a priori limt on a person's extended contacts (e.g., chain
letters) ; but it is generally the case that the |longer the chain
t hrough which contacts are nediated the less likely they are
frequent or inportant sources of information. Nonethel ess, theless
redundant, nore open sets of relationships should tend to provide
nore diverse kinds of feedback from sources that do not nutually
interact, as well as access to a wi der range of |ess redundantly

medi at ed contacts (QGanovetter 1973) .

Thus, two axes of inportance to the flow of common resources
and information are the variety of ties (e.g., kin, non-kin) and
their scope (e.g., intinate, dist ant%. For exanple, research in
Canada and Tanzania indicates that the variety of intimate ties
al | ows access to nore diverse arrays of resources and infornation,
whi | e heavy invol venent with kin retains connections to a somewhat
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solidary system This may be relevant to the case of native Maya.
I n addi ti on, distant connections can facilitate greater flexibility
in adapting to new resources and information and greater feedback
fromand access to the larger society. This nmay be pertinent to the
case of immgrant Maya. However, wthout also a dense "core" of
intimate ties to redundantly sustain the circulation of this new
know edge, it may be easily lost and prove ultimately unassim | abl e
as with displaced urban poor (Hanmmer 1983). This nay be germane to
the Ladino case. |f these are the cases, then it arguably makes
sense for NGOs to continue to assist Ladi no groups in "stengthening
| ocal organi zations and comrunities" but not the already densely

organi zed Maya groups.

3.2.2.1 Ecological Networks. Simlar procedures elicit
peopl e' s concepti ons of species interrel ati onshi ps. For exanple, we
ask: (i) What 5 forest animals and plants not found in the village
(kaj.. pueblo) or farm(kol, mlpa) are "nost necessary" for people
to live (and why)? For each of the kinds naned, what are the 4
forest animals or plants that are "nbst necessary" for it to live
(and why)? etc. W also ask: (ii) Wich 5 animals and plants
out si de the honme and farmnost depend on people to live (and why) ?
For each of the kinds naned, what are the 4 forest animals or
pl ants that nost depend on it to live (and why) ?

For each informant, responses to (i) and (ii) are represented
as separate fishnet graphs with single lines, and then the results
conbined into a single fishnet graph with single Iines representing
"parasitic" rel ationshi ps and doubl e |ines representing "synbiotic"
relationships. Inthis way, we can spot clusters of well-connected
nodes around inportant "indicator" species, such as rantbn for the
Itza. For the conbined graph of each informant, it is logically
possi bl e for the nunber of nodes (named kinds) to range fromb5 to
(2 X 5! =) 240, and for the conbined total of a group of, say, 20
informants to range from5 to (20 X 2 X 5! =) 4880. In fact, we
know from previ ous study that no group has ready know edge of nore
than 100- 1000 kinds (Atran 1990, Berlin 1992). But within this
factually possible range, with the CCM (see bel ow) we explore the
scope and degree of consensus in understanding ecologica
relati onships within and across popul ati ons.

For exanple, we find that, individually and collectively,
nati ve Maya nane nore itens than all other groups (including NGOs) .
Native Maya wi || al so recogni ze nore "synbiotic" rel ationships and

show greater agreenent between individuals in the itens and
relati onships represented. It is also possible to target particul ar
species interrelationships: for exanple, to determ ne how nuch
consensus there is on whether people think ranon is inportant for

ot her speci es.

3.2.3 The Cultural -Consensus Mdel. There is evidence that
know edge associated with "core domai ns" of human cognition, such
as folk biology, spreads within a population in rapid, extensive
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and lasting fashion owng to an affinity of such know edge wth
basic (possibly innate) cognitive dispositions (Atran & Sperber
1991; Wellnman & Gel man 1992). By contrast, where the distribution
of opportunities to learn is patchy, then the amount of know edge
shared by randomy chosen pairs of individuals should be shaped
nore by their social relationship than by general cultura
know edge. For exanple, anong the Aguaruna (Peru) only a few wonen
cultivate rare manioc varieties, so only they and their kin have
anpl e opportunities to visit gardens and learn varieties (Boster
1986b) . Understandi ngs of the rain forest ecol ogy nay represent an
| nportant internedi ate case.

The issue of whether the |ocal know edge of different groups
is affected by different belief systens and patterns of
i nformation-transmssion is examned by analyzing agreenent and
di sagreenent in judgnents of hunman/species relationships. A
mat henat i cal t ool wel | -suited to this t ask IS t he
"cul tural - consensus nodel " of Ronmey et al (1986) . A t hough t he QM
was developed with an eye to practical issues such as how nany
I nformants are needed to establish a consensus, it has proven to be
a powerful conceptual tool for asking other questions as well.

4.2.3.1 Determ ni ng consensus. The nodel assunes w del y-shared
information is reflected by a high concordance, or "cultural
consensus, " anong i ndividuals. To the extent sonme individuals
agree nore often wth the consensus on a set of related questi ons,
they are considered nore "culturally conpetent” than others wth
respect to that set. Mthematical estimation of individua
know edge | evel s, or conpetencies, is derived fromthe pattern of
inter-informant agreenment on the first factor of a principal
conponent analysis provided that: i) there is a single factor
solution such that the first latent root (largest eigenvalue) is
| arge enough in conparison to all other latent roots so that it
al one accounts for a significant anount of the variance; ii) nost
I ndi vi dual scores onthe first factor are strongly positive, while
no first-factor scores are strongly negative.

Thus, the pattern of correl ations anong i nfornmants shoul d owe
entirely to the extent to which each knows the common (culturally
relative) "truth." The mean of all first factor scores gives an
overall measure of consensus. |If there is a conmon consensus
differences in know edge should be reflected in the conpetence
paraneter. For exanple, we m ght expect |ocal Maya to show hi gher
conpet ence scores (owing totheir greater experience with the |oca
flora and fauna) than the recently displaced Maya.

The OGCOM can be run separately for each group or in a conbined
anal ysis. W antici pate sone general cross-group agreenent but al so
systenmatic disagreenent. Failure of the COMt akes the form of
negative correlation of answers for some subsets of the itens and
the ratio of the first eigenval ue to the second not being high. The
idea is that if different subgroups have different know edge or
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beliefs, then subsets of itens that tap these know edge differences
w || produce negative correlations. Weller (1984) gives exanpl es of
the CCM s power to reveal simlarities and differences (cf. Nakao
& Rommey 1984) . She found a single cultural consensus for beliefs
about contagi ousness of diseases but clear violations of the COM
for beliefs about their renmedi es. W expect decreasing cross-group
agreenment as questions shift fromthe status of individual species
to ecol ogical and causal relationships. Boster and Johnson (1969)
found that despite lack of significant differences in conpetence
| evel s between expert and novice fisherman on first factor scores,
second factor scores were significantly different. Mbreover, the
pattern of first and second factor scores correlated strongly with
a propositional analysis: experts and novices bothrelied primarily
on norphological criteria in making simlarity judgments anong
fish, but only the experts also used functional criteria to a
significant extent in judging simlarity (cf. Atran 1994).

4.2.3.2 Sanple size. The CCM includes an algorithm for
assessing how many informants nust be sanpled from a popul ation
with a given average conpetence in order to determine the cultura
consensus with a specified degree of confidence: e.g., if the
average cultural conpetence is 0.7, then a mnimumof 5 informants
is necessary to classify 80% of informant answers with a 95%
confidence level within true-false or multiple-choice formats.
Because judgnents in our data set have no fixed-response fornat,
the original fixed-format consensus nodel is only a rough, but
reasonably correct, i ndicator of needed sanple size given
sufficient nunbers of data points (Rommey, pers. comm ). Results
fromour another of our projects on fol k-biological classification
suggests high inter-informnt agreenent anong native Maya and t hat
as few as 2 groups of 5 subjects from each gender can yield a
consensus.

5. Content in Decision Mking. As indicated above, nodels of
cooperation and commopns nmanagenent typically assunme that: actors
uniformy share | ocal know edge; they can conmunicate this w thout
"noi se" or msunderstanding; and they do in fact wunderstand
sufficiently well how the ecosystem works and what consequences
foll owfromeach act. Many "real -worl d* cases, however, viol ate one
or all of these assunptions, although current decision-nmaking
nmodel s of commons managenent and environnental resource al so do not
adequately factor these crucial "asymetries" in |ocal know edge
t hat can make or break a commons cul ture.

Accordingly, our nethods are ainmed at discovering: (1)
networks of cooperation and the comunication channels these
create; (2) what individuals in each group believe about the
forest's resources and causal |inks between these resources (i.e.,
their "nmental nodels") of the ecological situation); (3) the extent
to which the nental nodels of individuals within a culture overl ap;
(4 the extent to which the nental nodels of individuals in
different cultures overlap; (5 the extent to which any of these
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mental models is a veridical reflection of the ecological
situation.

These di scoveries, inturn, should informconstruction and use
of decision-making nmodel s. For exanple, one prediction is that the
| ess connected the species are in nmental nodels of biodiversity,
the more likely the resource will be treated as a context-free
substitutable item |ike nnney. Of course, this prediction will be
modi fied by more specific tactors: if an or?anism subsists on
either of two species, then they are nutually substitutable;
however, keystone species that exhibit nore dependency links with
other species will be less substitutable. Another prediction is
that the denser the social network, the less uncertainty there is
apt to be in distributive solutions, because the more redundant are
the distributive paths. The denser the social network, the | ess the
uncertainty introduced by the time factor where the reliability of
social actors is involved; however, the greater actors' know edge
of Dbiodiversity and resource interdependency, the greater the
uncertainty introduced by tinme where reliability of resources is
i nvol ved. Again, general predictions will be nodified by details:
a conmplex, well-buffered systemis nore likely to be resilient than
a simple system dependent on a single variable resource.

7. Conslusion. The Commons Breakdown: Causes, Consequences and
Critical Responses. The rapid globalization of the market econony
is causing the wequally rapid destruction of even the nost
| ongst andi ng commons regimes. The entry into a | ocal comons system
of even one highly market-valued item can lead to the whol esal e
replacement of all context-sensitive values (ecological resources?
with context-free values (nonetary market items), and of ecol ogica

rationality (sustaining resource use) wth economc rationality
(maxi m zing individual Fayoffs). This, despite the fact that
econom ¢ health ultimately depends on ecological viability. As a
consequence, "the conmmons tra?edy" spreads contagi ously as a soci al

virus frommnd to mnd and from population to population - with
the market as its carrier - to menace global survival

Economi ¢ rationality avoids confrontation wth ecological
rationality by supposing that no resource is critical because an
resource is ultimately divisible and substitutable; hence, al
resource use is ultimtely boundl ess. Related to the globalization
process, three negative and interdependent cognitive correlations
operate to maintain this illusion:

1) The greater the expansion of the resource pool beyond | ocal
space and know edge, and the greater a population's conceptual
“alienation” fromactual conditions of appropriation and use, the
| ess there is readily perceived feedback and appropriate reaction
to. the consequences of resource abuse (DeYoung & Kaplan 1988).

2) The greater the socio-political commtment to growth over
steady-state economcs, and the greater "the invisible hand" of

18



self-interest is imgined to reach beyond present spatial or
technol ogical frontiers in order to sustain growh, the fewer the
per cei ved bounds on potential resource abuse (Daly 1991).

3) Al things being equal (e.g., constant relative val ues of
resources), then: fromthe finite-term perspective of self gain,
the longer the tinme horizon on resource use, the greater the
preference for up-front rewards and the | ess the perceived val ue of
the resource over the long term (Prelec & Lowenstein 1991) .

True, there is today a dawning realization that some common
resources, such as endangered species, are biologically and
culturally irreplaceable, and that other critical resources, such
as ozone or neo-tropical forests, may well be indispensable to
humanki nd. But short of a total ban on the use of endangered
resources and the abuse of critical ones, it is unlikely that these
resources will survive. This is because the greater the nobility
and di spl acenent of a popul ation, and the nore "diluted" its social
net wor ks and ecol ogi cal know edge, the less social resolve and
conceptual resolution therew !l be inregard to resource problens.

Inprinciple, thereis likely to be adistributive solutionto
the exploitation of even the nost endangered species (e.g., a
sust ai nabl e harvest ,tropical cedarwood or rhinocerus horn);
however, the greater 'the contact and conpetition anong different
val ue systens (cultures) , and the greater the "noise" introduced by
conflicting scenarios of resource structure (mental nodels), the
less likely any distributive solution to resource use can be agreed
upon and sustained. Consider, for exanple, the overriding socia
val ue of cattle ownership and grain production in hispanic culture,
regardless of economc or ecological value. This leads to
maxi m zation strategies for grasses and cereals, and mlitates
strongly against native calculations that concentrate on tree
tending as a way to optimze use of biodiversity.

In the absence of strict and clear agreement on how to share
a rapidly dwi ndling resource base, the comons tragedy |oons as
inevitable. The "zero-option" has the advantage of offering such
strict and clear agreement (cf. Princen, manuscript). The
conceptual sinplicity of a total ban works to cut bureaucratic
costs and |oopholes. Ganted that no ban is guaranteed to be
permanent, even tenporary enforcenent can allow tine for a
reconceptual i zati on of the resource's value in the consuner market
(substituting its noral or aesthetic value in the gl obal ecol ogy
for its use value in an extractive econony) . It also gives the
| ocal community a chance to devel op productive strategi es that can
provide distributive solutions based on clear and pressing
know edge of costs and benefits. For critical resources, where |oss
is irreversible and the consequences of such loss are
unpredi ctable, the |ogic of optimzationis wholly speci ous and any
conprom se runs the risk of catastrophy. Accordingly, two policy
recommendations this project is likely to support are:

19



1) Institution of a total ban on clear cutting (high grading
or selective cutting) in the Maya forest. This should be a proviso
of continued US government conmtnent to the "debt for nature swap"
that established the Maya Bi osphere Reserves in the first place.
Deforestation has only increased despite massive infusion of
"sust ai nabl e devel opnent” funds. This dubious effort involves
consi derable USAID financing in conjunction with perhaps the
hi ghest ratio of NGO participation to any area of the planet (wth
over 40 registered NGOs in Flores, Peten - atown less then 1 knR -

and including sone of the largest NGOs in the world) .

2) Redirecting governnent and NGO involvenent away from
setting fixed-term agendas for resource use (leading to iterative
risoner's dilemms), "marketing the forest" schenmes (leading to
ighly vulnerable extractive economes) and "top-down" social
engi neering, including organization of "grass roots" participation
in pre-planned projects (leading to disruption and collapse of
traditional information networks necessarz to sustain forest and
society) . Current proposals for a establishing a consortiumof NGOs
within the "information suPerhighmay" prom se only to perpetuate
and deepen the patron-client relatlonshigs bet ween outside
organi zations and local comunities. This is because only the NGOs
woul d be directly connected to one another. Qutside organizations
woul d thereby anplify their power to nediate and "represent grass
roots needs," instead of allowing local peoples to directly
represent themselves to one another.

A new role woul d be to assist |ocal communities who know how
the forest works to directly network information pertinent to their
mutual survival. This involves active NGO participation in the
exchange, through the channeling of information to |ocal peoples
that can help themcope wth the disorienting suddeness of forcible
inmmersion in the global market. The focus on(?hysical capital, and
a fewmar ket abl e but ecol ogi cally di sconnected itens, does not help
(cf. Ostrom1994). More often than not, a rapid infusion of nnnez,
whet her fromthe market or foreign assistance, rapidly destroys the
traditional values attached to resources, know edge of resources,
their ecological integrity and the social life geared to their use.

Largely disenfranchised wthin their own nations, but
possessing the human capital necessary (but no longer sufficient)
to sustain local forests and forest society, Maya communities do
seek and require aid in transformng their accunulated know edge
and skill into global "political capital." A better task of NGOs
and foreign aid, then, nay be to internationalize the voice and
plight of local commons. For it is a distinct possibility that
systems of |ocal managenent are the only denonstrable nmeans of
sustaining limted resources. The problemwoul d be to devel op ways
for these systems to conceptually link up and coordi nate actions.
At least this is a problemwe can hope to address. The alternative
Is toconfront the loomng tragedy with nothing to start with, save
a prayer to |learn sonething . .. fast.
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