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INTRODUCTION

Recent thinking in conservation biology stresses the importance of conservation at
a regicnal scale that includes both protected areas and the lands that surround and
conneet them (Schelhas and Greenberg, 1996; Laurance and Bierregaard, 1997,
Soulé and Terborgh, 1999). The need to develop governance systems that can
incorporate the full diversity of Jandholders and interest groups that have decision-
making power or an interest in regional land management is implicit in these
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approaches (Cortner and Moote, 1999). This is the collaborative component of
“adaptive collaborative management,” which has received considerable attention in
the literature in recent years (Sample, 1993: Western and Wright. 1994: Gunderson
et al., 1995; Cortner and Moote, 1999). But it is also necessary to introduce state-
of-the-art scientific knowledge into these collaborative processes to enable the adap-
rive management of regional ecosystems. Although “adaptive management™ is a well
established concept in ecology (Walters, 1986: 1997: Lee. 19931 Gunderson et al,,
1995), there has been considerably less attention paid to it within the social sciences.
Recent interest in collaborative approaches may have led some practitioners to
believe that collaboration can substitute for social science. Yet, if larger landscapes
in multiple ownerships are to be managed. it will be necessary to bring together an
interdisciplinary understanding of both ccosystem processes at the regional land-
scape level and the human processes that increasingly are shaping these landscapes.

One approach to developing a scicnce of human ecosystem interactions at the
landscape level is Tormal modeling of relationships between social and cconomic
factors and land cover patterns (Lee et al, 19920 Turner etal.. 1996). Although
formal modeling is an important tool. historical studies suggest that unpredictable
exogenous variables such as changes i agricultural or wood product prices, or
changes in laws and policies. can account for major changes in lund usc and cover
(Turner et al., 1996). Since major social or cconomic reorientations and their impacts
on land cover can often only be recognized in retrospect. a more diverse tool Kit
may be needed to capture new trends and ongoing processes for adaptive manage-
ment. Conceptual modeling. which does not require quantitative data, can address
this limitation and thereby complement (not replace) formal modeling. This chapter
introduces the notion of conceptual modeling and makes a case for pluralistic
modeling as a part of the adaptive collaborative management process. The chapter
describes the situation related to the conservation of forests adjacent to La Amistad
International Park on the Pacific slope of Costa Rica from the perspective of eco-
logical anthropology, presents a conceptual model of land-use change processes for
use in adaptive management, and discusses the potential for implementing a more
collaborative approach to adaptive management at this site.

SITE DESCRIPTION

CONSERVATION SIGNIFICANCE

La Amistad International Park (PILA). which spans the border of Costa Rica and
Panama, is one of the largest continuous forested arcas and one of the largest
protected areas in Central America (IUCN, 1992). The park was officially established
in Costa Rica in 1982 (193,929 ha), and in Panama in 1988 (207.000 ha). In spite
of its large size. the park has conservation limitations that stem from the fact that
it comprises primarily higher elevation forests. Midelevation life zones are severely
underrepresented in protected areas in Costa Rica, particularty on the Pacific slope
(Powell et al.. 1995/96: Guindon. 1996) because these are the arcas best suited for
arowing Costa Rica’s primary export commaodity. coffee. The mid-clevational hab-
itats adjacent to the Pacific side of PILA have heen converted over the past 50 years
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from continuous forest to a mosaic of remnant forests, second-growth forests, forest
plantations, coffee plantations, annual crops, and pastures (Schelhas et al., 1997).
This conversion is of conservation interest not only because it threatens species
endemic to the mid-elevation zone, but also because seasonal altitudinal migrations
arc common among Costa Rican bird, insect, and perhaps mammal species (Stiles,
1988: Loiselle and Blake, 1992; Guindon, 1996). If one part of a seasonal altitudinal
habitat gradient is lost, it is likely that some of the species that use this gradient will
not be able to survive. Thus, forest loss and change in the mid-elevation zone can
have ecological repercussions across the full altitudinal gradient.

Priorto the 1990s. there was very little conservation biology research in southern
Costa Rica. Consequently, little is known about biodiversity conservation issues in
and around PILA. Recent research on birds, insects, trees, and mammals in this
seminatural mosaic of forest and agricultural lands addresses this gap (Borgella,
1995 Daily and Erlich, 1995: Aldrich and Hamrick, 1998). Preliminary findings
suggestthat there are forest-dependent species inhabiting forest patches in the region
and that ceological relationships among forest patches and the surrounding agriéul«
tural matrix are complex. However, no particular species or habital of conservation
concern has yet been identified on which to base the development of a landscape-
%cv«:l conservation plan involving forest corridors and/or stepping-stones. Major
invesiment in any sort of formal biological corridor, along the lines of those being
underiaken elsewhere in Costa Rica (e.g.. La Selva, Talamanca, and Monteverde)
would be unwise in the absence of a strong scientific rationale and a clear conser-
vation objective. Nevertheless. it is reasonable to assume that the retention of forest
paiches and corridors on the private lands adjacent to PILA would have biodiversity
conseivation benefits and would also provide a wide range of other cnvironmcntaal
and nocial benefits, including watershed protection, carbon sequestration, and pro-
visions of forest products (Schelhas and Greenberg, 1996; Schelhas et al., 1997).

Naticnal-level maps of forest cover in Costa Rica generally show the area outside
PILA as deforested. However, finc-scale mapping of forest patches from satellite
images and air photographs (Figure 13.1) shows a network of forest patches inter-
connected by riparian forest corridors throughout the agricultural landscape adjacent
to PILA (Wilson, 1998), that could serve as the foundation for regional, landscape-
level forest conservation to complement and strengthen that in designated protected
areas. Managing this landscape mosaic for biodiversity conservation, however,
requires first understanding the social factors that are shaping it. This issue, and the

application of an adaptive collaborative management approach, are the subject of
this chapter.

Forest-PropLE INTERACTIONS

Sinee 1992, the author has been conducting research in southern Costa Rica under
QR N Capete v fire H : : :

two NSF-funded projects.* The first project is ecological and social research on

forest patches. The second fooks at the content and source of environmental values

* UResearch Training Group, Ecological and Social Science Challenges of Conservation™ (BIR-
OTEI2I29 T and DBLY6O2210). and “Policy, Norma, and Values in Forest Conservation: Protecied Area
Bulter Yone Management in Central Amcrica” (SBR-9613493)
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FIGURE 13.1  Fine-scale forest cover in southern Costa Rica (PILA boundary is the straight
line to the right of the center of the figure). (After Wilson 1998.)

among rural landholders across individual. houschold. community. and national
levels, as well as at related actual changes in amount and patterns of forest cover
from satellite images.

The social rescarch has generally focused on understanding farm houschold
and-use choice behavior, including influcnces that are both cconomic and sociocul-
tural. This research has found that farm-level Jand use is diversified to balance returns
and risk; meet diverse necds for household products: mect sociocultural abjectives:
and provide environmental services (Schelhas, 1996a). Forests are a part of this
diversified land-use mosaic for several reasons:

+ They fill an cconomic niche in farming systems as o fand use that accrues
value over time while requiring low labor investments, once established.
Thus, the research found forest more likely to occur when landholders
are involved in highly remunerative off-farm labor. are older houscholds,
or otherwise have iess labor available (Thacher et al.. 19973, Forests may
also be of significance to landholders as a complement to high-risk inten-
sive agriculture (Schethas, 1996b),

» Farm houscholds often maintain forests as a source of materials such as
timber, fuelwood, and vines for basketmaking (Schelhas, 1996a: Jantzi
etal., 1998).

+ One of the primary rcasons given for farm forest conscervation is for
environmental services such as soil and water conservation (Thacher et al.,
1997 Jantzi et al.. 1999).
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* Farmers give a number of “cultural” reasons for forest conservation,
including as a legacy for their children, caring for God's creation, to
maintain acsthetically pleasing environments, and to conserve wildlife
and biodiversity (Thacher et al., 1997; Jantzi et al.. 1999).

* Ithas become increasingly common in recent years to integrate a low and
open canopy of nitrogen-fixing trees into coffee plantations, particularly
those of small landholders, to minimize the use of agrochemicals (prin-
cipally fertilizer by improving nutrient cycling) and thus minimize cash
outlays, particularty when coffee prices are low (Schelhas, 1996a).

These are useful findings. but are limited by the fact that studies of individual
and houschold behavior and values by themselves ultimately provide little insight
into long-term land-use trends. The author argues here that developing a model of
changing land-use patterns must go beyond individual decision making and biophys-
wal models to ulso include attention to social structures and processes. The basis
for such a modcl can be found in Rhoda Halperin's book, Cultural Economics Past
and Present. Halperin (1994) notes that broader patterns and relationships are more
difficult to analyze and observe than individual behavior. but that this does nothing
to diminish their explanatory power.

Halperin (1994) discusses the use of “formal processual models,” which arc
esseintally ideal types that can be used as a standard of comparison. As such, they
are very much like hypotheses for adaptive management. it is important to note that
Halperin (1994, p. 252) cmphasizes that these formal processual models are not
commonsense understandings, which are culturally embedded and therefore often
maceurate. Rather, formal processual models develop a set of concepts that, when
used analytically, iluminate the ways that cconomics function and how this differs
cross-culturally by focusing on a set of cconomic processes in a generic model of
the economy (Halperin, 1994, p. 51). Models are heuristic devices to help order data.
and in formal processual models the units are complicated processes or sets of social
relations (as opposed to formal alomistic models in which the units are individual
actors) (Halperin 1994, p. 165). Formal processual models are perhaps best under-
stood through examples, and onc is presented here from research in Costa Rica.

PATTERNS AND RELATIONSHIPS
IN SOUTHERN COSTA RICA

LAND SPECULATION

On frontiers, land as a source ol exchange value is generally at least as important
as land as productive resource (Moran, 1988: Schelhas, 1996b). There is now general
agreement that the rapid expansion of the frontier and concomitant widespread
conversion of forests to pastures that took place in Central America from the 1960s
through the late 1980s was driven by much more than the “Hamburger Connection”
or any other productive use of land (Edelman, 1995). Equally important to cattle
markets was a process of land speculation, abetted by government policics, in which
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land was cleared and kept clear of trees both as a part of a process of claiming public
or absentee-owned lands for private benefit. and as a way of defending against these
actions (Schelhas, 1996a).

What is perhaps most interesting here is that while the role of forest-to-pasture
conversion in this process has diminished in recent years. the speculative process
itself continues. What has changed is that now forests. rather than pastures, are the
land use of choice for speculation. At first glance this may appear to be good, from

a conservation point of view, since people are now conserving forests in the belief

that they will add to increased land-values more than would agricultural land uscs.
However. the long-term economic value and productivity of forests in Costa Rica
is unclear, and the speculative retention and planting of forest may very well be on
no firmer economic ground than was the cattle boom of the 1970s and [980s. The
hope and expectation that profits can be realized from forests and forested lands
appear 10 be driven more by a combination of expatriate purchases of forested land
and a boom in forest-associated ceotourism. both ol which send a message that
forests can be economically valuable. rather than on actual returns from forest-based
enterprises. Like cattle pastares, forests will in the end provide attractive economic
returns only in certain places under certain circumstances, if at all. Forest values
can be expected to change as the trend toward speculation in forestlands matures.

NationaL anD Grosat CulTural CHANGE

Complementing the change in the relative value of pasture and forests, which was
described above, has been an overall cultural change in the way land is viewed in
Costa Rica. Prior to the 1980s the prevailing land myve/i in Costa Rica was that of a
nation of small. independent farmers claiming land by working it (Biesanz et al.,
1982). Since the 1980s, this myth has been supplanted by a new myth of Costa Rica
as an ecological paradise (Boza etal.. 1993). Evidence of this can be lound in the
national media. As a Costa Rican [riend points out. where belore, as TV stations
signed off for the night, images of campesinos, coffec harvests. and oxcarts flashed
across the screen, now images of Costa Rica's national parks. plants. and wildlife
are seen. This new myth was manifested in interviews with rural landholders, who
express diverse values — for heritage. community. and aesthetic values as well as
for products and services — related to forests and biodiversity and. perhaps more
interesting, seem to be reinterpreting many of their farming practices in conservation
terms. For example, they sometimes describe coffee and fruit trec planting as refor-
estation (Jantzi et al.. 1999: Pfeffer et al.. 1999). This suggests a complex and
dialectical relationship between environmental values and behaviors that invites
better understanding through further rescarch and observation.

GrosaL Economic CHANGE

s such as environmentalism, there
ned o the liberatization of trade.
Just as the process of forest-to-pasture conversion in the 1970s and 1980s was
partially driven by international policies and market forces, so. oo, arc the more

[n addition to the influence of global cultural force
are also influences from global market forces rek
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recent land use trends. The decline of the cattle market in Costa Rica was the result
of reduction of government incentives because of international and domestic envi-
ronmental pressures, as well as changing international markets and trade relations
(Lehan, 1992; Miller, 1998 Abler et al., 1999). Siilarly, the rise in economic
mmportance of forests has several international sources. These include the elevation
of tourism, much of it ecotourism, to the place of number one earner of foreign
exchange in Costa Rica in the early 1990s (Pratt, 1999), when it overtook traditional
comimodity exports such as bananas and coffee.

An equally important cconomic trend has been the demand in developed coun-
tries for sustainably grown forest products. A number of sustainable forestry oper-
ationg in Costa Rica have developed, and the U.S. and European markets for sus-
tainably grown timber is expanding (Jenkins and Smith, 1999). A number of smal
farmers in southern Costa Rica are trying to tap into international demand for organic
bears and organic and shade-grown coffec in an cffort to garner premium prices for
their crops by exploiting these niche markets. The potential of niche markets for
sustainable or “green™ forest products is increasing landholder interest in tree and
forest conservation. Whether this continues will depend on the development of
profitable and accessible markets for these products.

A third trend is the rise of plantation agricultural and maguiladora factories that
produce cverything from clothing to computers and related job growth in these
sectors. Nontraditional exports are increasing more rapidly than traditional ones
(Proyecto Estado de Ja Nacion, 1996), and in 1998 the computer industry surpasscd
tourisin as the pumber one carner of foreign exchange in Costa Rica (Pratt, 1999).
As indicated above. there is evidence that involvement in well-paid* off-farm
employment has a positive influence on forest retention on farms (Thacher et al.,
199%). This is a hypothesis that should be cxamined over time, because, if {ree trade
does what it has promised (bring about widespread economic growth and prosperity
by stimulating nontraditional agricultural exports and industry), there may be u Jarge-
scalz regeneration of forests similar to what occurred in the northeastern United
States or Puerto Rico carlier (Williams, 1989; Franco ct al.. 1997; Koop and Tole,
19972, An alternative hypothesis is that, if trade liberalization fails to deliver benefits
that exceed costs for the rural poor, there could be a return to shifting agriculture
for subsistence production at the expense of forests.

CHANGING Forest PoLiciss

Another important trend has been changing forest policies in Costa Rica. While
maey of the government policies that promoted unproductive deforestation in the
past have changed (Watson etal., 1998), broader changes in the political process
provide new cause for concern. Costa Rica has a tradition of alternating between its
two major political parties in presidential elections. (Costa Rica elects a new pres-
ident every 4 years, under a system that prohibits a president from running for

C Peordy pind off-farm cnployment may result i a simultaneous shortage of Tand and labor that can
fead 1o miensive Tarming without the investments in resouree: management required for sustainability
(Cotlins. TO87).
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reelection.) Frequent changes of government, combined with a rise in technocratic
policy making, have led to almost annual changes in forest policics. The result is
that new policies are changed before they have time to filter into public conscious-
ness, and the operative effect is that the only thing that landholders have confidence
in is that forest and land-use polices will change. This uncertainty, in turn, creates
a climate in which long-term forest land usc and conservation are perceived as risky
because of uncertainty about what future forestry practices will be permissible or
favored. This suggests that too frequent policy adjustments may produce perverse
results, and should serve as a cautionary note for adaptive management and any
other process that frequently reevaluates and recommends changes in policies.

An additional issue is the recent dominance of an economic approach to envi-
ronmental polices, emphasizing transfer payments by the government to individual
landholders for conserving forests or reforestation. However sensible these payments
may appear when the economic costs and benefits of forest conservation are analyzed
(Kishor and Constantino, 1993), the author’s mterviews reveal hints that farmers
participating in these programs may feel that they are caring for forests more for
the government than for themselves, which may foreshadow an crosion of the local
social and cultural mechanisms that pramote forest conservation. This is exacerbated
by the fact that the Costa Rica government. forced to reduce government expendi-
tures on core services such as education and health care by austerity measures
imposed by the international lending agencics, has proved unable to sustain reliably
many of the incentive programs promoting forest conservation (Rohter, 1996;
Escofet, 1998: Dulude. 2000). The result may be the worst of both worlds — a shift
in attributed responsibility for forests from individuals to the government, combined
with ineffective government forest conservation efforts. If the government is unable

to sustain its financial incentives promoting forest conservation, it may be better olf

relying on social and cultural means rather than allowing forests to be croded by
short-term transfer payments.

CONCEPTUAL MODELS FOR
ADAPTIVE MANAGEMENT

The above processes can be converted into hypotheses about the changing relation-
ships between people and forests adjacent to one sector of La Amistad National
Park, in Costa Rica. These hypotheses suggest important questions that should be
asked in research and observation of forest—people relationships in Costa Rica. A
set of hypotheses would include:

I. Speculative land markets drive land-use choice in Costa Rica as much as
productive land-use value. Much of the recent interest in forestlands is
speculative, and therefore may not be sustained.

Costa Rica is undergoing a cultural shift in national identity from that of
an “agrarian democracy” to one of an “ecological paradise.” The results
of this are a mixed amalgam of increased valuing of trees and forests and
reinterpreting existing land-use practices in favorable ccological terms.

I
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3. The Costa Rican economy is shifting under trade liberalization to greater
orientation toward export production (both industrial and nontraditional agri-
cultural products). To the extent that export industries provide large numbers
of well-paying jobs (by Costa Rican standards), Costa Rican forests will
recover substantially, particularly on lands that are marginal for agriculture.

4 rrequent changes in forest policy may create uncertainty about future
returns from forests that discourages forest management regardless of the
substance of the policies.

5. Economic mechanisms to promote forest conservation may undermine
sociocultural mechanisms.

These hypotheses that can help form a conceptual model for adaptive management
and orient long-term research to produce the cumulative learning that will provide
the basis for natural resource management in the future. Such an approach would
differ substantially from the fragmented and ad hoc way that forest policy and
management have been approached in the past.

Although this chapter has emphasized “formal prosessual models,” the larger
point is that there is a nced for pluralism in the development of models for adaptive
management. It is unlikely that one will be able to develop “super-models” that
rigorously include all the different scientific approaches — quantitative and quali-
tative -— that can inform forest management and policy. However, the example above
found that models of process have important nodes of articulation with individual
choice models (c.g., off-farm employment and changing forest cover) and one can
expect there to be important and instructive linkages between other models. A more
realisiic goal than a single model may be a disciplinary pluralism that promotes the
development of many different conceptual and formal models, rather than the devel-
opment of a single model, and allows managers and scientists together to sort out
the fessons that these models provide. For example, in the Costa Rican case, the
conceptual model interfaces well with economic and policy models (Lutz and Daly,
1991 Kishor and Constantino, 1993; Abler et al., 1999) and would be complemented
ty ecological models as well.

Finally, while it is suggested here that multiple scientific models have a very
important role to play in adaptive management, it is equally important to include models
held and developed by residents of the region — including farmers, land managers, and
business people (i.e., “folk models”). Thus it is argued that the use of participatory
processes is important, and that making models through participatory processes is
complementary to scientific models. This leads to the collaborative component.

ADDING A COLLABORATIVE COMPONENT

There are few, if any, examples of collaborative natural resource management from
southern Costa Rica, and the author does not have much to report regarding the use
of collaborative approaches in the region adjacent to PILA in southern Costa Rica
beyond his involvement in several Participatory Rural Appraisals. Perhaps the lack
of collaborative approaches is more Jogical than it seems. There appear to be several
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reasons collaborative approaches to forest management in southern Costa Rica are
problematic, and understanding these is perhaps the first step to beginning to think
about how a collaborative component might be added to the adaptive management
component whose development was outlined above.

Uneven CONCENTRATION OF POWER

One issue is the fact that Costa Rica has been historically characterized by a
concentration of power at the two extremes — the individual/farm household level
and the national government level. It is also true that national government agencies
dealing with natural resource management on private lands have been historically
weak. Community, provincial, and regional organizations and institutions in Costa
Rica are relatively undeveloped, even in contrast to other Central American countries.
Although Costa Rica is a long-standing democracy. the lack of intermediate orga-
nizations and institutions has in gencral made it difficult 1 develop the nested
hierarchies of institutions that are needed to support farmer organizations and com-
munity-based conservation and sustainable development at the watershed and ecore-
gional levels (Ostrom, 1990: Uphoff. 1993 Pritchard et al.. 1998). Coto Brus, where
the author's group is working. is particularly disadvantaged in this regard because
it is a relatively isolated region with a near total lack of conservation or development
projects and a very low level of services from government ministries or NGOs.

GovERNANCE CHANGES AND Economic CHANGES

Costa Rica has been influenced by the recent worldwide trend toward devolution of
government power, and there is an ongoing cffort to transfer national government
power and responsibilitics down to the municipal fevel. Perhaps not surprisingly, as
in many other places, the central government is transferring the responsibilities but
not the money and other resources to local governments. Local governments must
raise the money through the implementation of a new property tax. Increasing property
taxes are generally considered to be a detriment to forest management (GAO, 1978
Coughlin, 1980; Greene, 1994). It is not clear that adequate allowances are being, or
can be, made in the new tax codes to provide incentives to maintain land in forests
as property taxes are instituted. This will depend on how forest conservation is
prioritized at the community and municipal levels relative to development or meeting
municipal financial needs. Thus, it is possible that strengthening local institutions in
combination with the institution of property taxes could have a deleterious effect on
forestland uses and conservation. Even if a mechanism such as casements were
regarded as a viable option in this area. there is a very serious question of who would
manage and enforce the casements (sce Gustanski and Squires. 1999). Paradoxically,
the apparent road to collaboration via devolution is paved with pitfalls.

Uneven Distrisution OF Costs AND BENEFITS OF FOREST CONSERVATION

The way forest values are traded off with other values is Tundamental to the amount
of support forest programs have from local residents and decision makers (Satterficld
and Gregory, 1998). Focus group intervicws in one community in Coto Brus suggest
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that awareness of environmental problems is widespread, but people not directly
involved in conservation committees may not rank them as highly in importance as
other concerns (Schelhas, 1996¢). This may be because many of the costs and
benefits of forest conservation accrue across different levels of the global to local
cominuum. For example, conservation of Costa Rica’s biodiversity is perhaps of
greatcst interest at the national and global levels. This is not to say there is no local
interest in biodiversity conservation — focus group and interview results have
indicated that there is — but at the local level it is more likely to conflict with human
livelihoods and development aspirations. In another example. soil and water conser-
vation, which research indicates is the biggest motivations for forest conservation
m seuthern Costa Rica, splits costs and benefits between upstream and downstream
landholders and communities. Only by developing a full set of nested instituticns
can thuse conflicts between levels and places be addressed.

.B‘“ the question of the likelihood of this happening remains. Most of the success
stories in the literature arc examples where economic dependence on forest
products — often nontimber forest products — is strong. This is not the case in
Costa Rica. Economic returns from forests through ecotourism, small- and large-
scule timber cutting, and nontimber forest products are low and reccived by relatively
few people. Although there is considerable evidence that rural people value forcsl.;
including their local forests, forest values in southern Costa Rica are grounded in
less tangible ecosystem services values, particularly watershed values. Interestingly,
many of the communitics, for example, Siete Colinas and Alpha (Jantzi et al., 1999;
O'Connor, 1998). in which forests are currently being protected in the belief that
this wili maintain local water supplies are soon going to be tied into an expanded
aqueduct system that is bringing water from high in the mountains. It remains to be
seen whether dispersed and intangible forest values can be significant enough 1o
promote the development of and participation in institutions for forest conservation.

The above discussion of collaborative issues suggests additional hypotheses for
adaptive collaborative management. These include:

I Nested-level hicrarchics of governance are necessary for successful ecore-
gional forest management.

2. Devolution of forest decision making authority in Costa Rica, in combi-
nation with the implementation of property taxes. is both increasing and
decreasing incentives for forest management. The results, in terms of
changes in forest cover, will depend on the way that differential assess-
ments for forestlands are implemented and on the economic value of
forests themselves.

3. Strong local forest conservation mechanisms are unlikely to develop in

an agrarian cconomy in the absence of a significant cconomic value for
forest products.

CONCLUSIONS

The ugiupuAvc component of managing land use adjacent to protected arcas must be
pluralistic tn including different types of seientific models that focus on natterns and
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relationships, as well as on individual behaviors. This chapter has used an exafmplet
based on Halperin's notion of formal processual mod;ls for understandmg ores

and tree use and conservation on privately held farms in southe?m Cgsta Rica — a
model that is distinctly nonquantitative — to illusn.mc lhx:s' pm}n. B()t}? the
human—forest interactions and the forest cover-biodiversity x‘g!le{omhlp.s’ are inghly
complex at the regional level. Conceptual mo@chng to specify ’xmportcvu?t re a}t{xzw
ships can provide some propositions for adaptive mmmgcmcnf aqd p(ﬁl{uy making,
and also identify important research questions that can help fill in Cxxtlcgi .gaps m1
the knowledge for long-term adaptive and collaborative management of regiona

- i cosystems.

h““‘;ﬁ:;;‘;ﬁ;gt; forythe development of compreliensive i'om?al m'odcl‘s‘ll/lat c?js
disciplines appear dim. A better approach may be to use a suite of /){111\1{1 rm}(:. :,‘S
systematically — formal quantitative, conceptual, and folk - and S\_'LV‘ 'n; L\‘?Li
among them, These can be used to develop the hyputhcx‘cx on whichto bt\.sa HYe aphnv.gﬁ
management and rescarch. Collaborative processes are fundamental l‘o«thxg yet tkfnuy
are significant obstacles to implementing them n so.uthcm Costa Rica. By ma .mi
these obstacles explicit, the collaborative and ;\dapmfc uppmachc,\‘l can be mc”xglc

to inform and improve efforts to develop the art and science of adaptive collaborative
management in southern Costa Rica and clsewhere.
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