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INTRODUCTION 

Recen! thinking in conservation biology stresses the importance of conservation at 
a rcgicnnl scale that inciutlcs both protected areas and the lands that surround and 
conl:c<l them (Schelhas and Grecnhcrg . 1996; Laurance and Bierregaard. 1997; 
Sou!C dnd Terborgh. 1999) . The need to develop governance systems that can 
incol-porate the full diversity of landholders and interest groups that have decision- 
making power or an intcrczt in regional land management is implicit in these 
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approaches (Cortner and Moote, 1999). This is the coiInOo~~riti~~c component of 
"adaptive collaborative management," \~.hicil has receivcti considerable attention in 
the literature in recent years (Sample, 199.;: \Vestern anti Wright. 1993: Gunderson 

I 

et al., 1995; Cortner and ,Moote, 1999). But it is also necessary to introduce state- I 

of-the-art scientific knowledge into these collaborative processes to enable the ado,/)- 
, 

ii1.c rnanageinent of regional ecosystcnis. r\ltI:oi~gh "aciaptive iuaiiagemc~i!" is a well 
established coiiccpt in ecology (Waltci.~. 19%: 1997: Lcc. 1993; Gunclcrson et a]., 
1995), there has been considerably less attentio~i paid to i t  witliin the social sciences. 

I 

Recent interest in collahorativc appsoaclic.; 1i13y h;ivc led soinc practitioners to 
helie\je that colIahor:ttiou call substitute 1'01- qocial scicricc. Yet. I S  Inrgcr 1andsc:ipes 
111 n i ~ ~ l t i ~ i l c  o~v~ ies s l i i~>s  :tsc to be ~i i ;~n;~sccI .  i t  \ \ , r I l  he ric~,c\\;iry to hsirig t ~ ) g c t l i e ~ ~  ~ 1 1 1  

interdisciplinary understanding of both cco.;ystcln pi-occsscs ai i l ~ c  rcgional land- 
scape level and the human processes that i~lcr~c:~sirigly arc shaping these landscapes. ! 

Orie ;ippso;icIi 1 0  dcvclol>i~lg ;I x~.icii~.c 01' I ~ L I I I ~ ; I I I  e ~ o ~ y s I c 1 1 1  i ~ i t c r ; ~ c t i ~ ~ i s  ;I[ 1110 I 

1;triiisc;t~~c level is I'o1.111;tl ~ ~ i o r l c l i ~ t g  0 1 '  I ~ ~ I , I I I O I ~ \ I I I I ) \  I > L , I \ \ . C ' C I I  \ o ~ , i ; ~ l  ; I I I C I  c c o ~ i o ~ ~ i i c  ! 
factors and 1:liid cover 11;itte1-11~ (Lcc ci ; I ] . .  1007: ~ I ' I I S I I C I .  ct ill.. 1090). AItIiough 1 
t'~>rin;~I ~ i i o t i c l i ~ i ~  i x  ;1r1 i11iport;irit tool. I ~ ~ \ I o I I L . ; I ~  i t t~c l~c \  K I I $ ~ C \ I  t1i;it i ~ ~ ~ p r c c l i c ~ ; ~ b l c  ! 

e x o g c ~ i o ~ ~ s  ~;isi;ihlcs S L I C I I  ;IS cIi;~rigc\ 111 . I ; I I L ~ L I ~ ~ L I I . ; I ~  01. \voocl ~ I . O L I ~ I C I  prices, 01. 

changes in laws i111d p~ l i c i c s .  c:i11 ; I C C O I I I I ~  1'01. 111;ijo1- ~ I I ; I I ~ ~ c  i i i  1;rliti use and cover 
(Turner et al., 1996). Since ~iiajos soci;tl or ccono~nic  ~.co~.iciitatioii.: antl their impacts 
on land cover can ofien only be reco_cnizcii i ~ i  rctr.ospcct. a ~i iorc  diverse tool kit 
limy be needed to cal,turc iicw trends a~icl oilgoins jirocc\.;c\ !'or adaptive iiiitnage- 
nient. Conceptual inodclirig. wliich doc\ not r.ccluisc cjuaiitit:iti\.c tl;~tn. c;tn address 
this limitation and thereby complemc~it  (iior replace) 1.01-inn\ iiiix\cI~ng. This chapter 
iiitroduces the notion of  co11ce11t~raI iii~~iicliiig :~nd ~ii;tkc< :I c:i.;c 1'0s pluralistic 
modeling as a part ol' tlie adaptive coll~thosativc ~unnagcliicnt pi-oi,css. Tlic chapter 
describes the situation related to the coilsci.\.ntion of  fni-cstc ntfj;t~~ciit to La A1iiis1ad 
International Park on tlie Pacific slope (IS Costn Ricn fl-om tile pcr.spective of eco- 
logical antll~.opology, presents a co~icepti~ii l  iiiodcl of I ~ I I ~ - I I \ ~  cJii11ige ~)rocesses for 
use in adaptive management, and discussi .~ [lie potential for impie~neiiting a more 
collaborative approach to adaptive Inann~erlictit at rliis zit?. 

SITE DESCRIPTION 

La Amistad International Pal-k (PILA). \ \~ l i~cl i  sj1;tns tlic border of Costa Rica anci 
f'nnania, is one of  tlic I;irgcst coritiritroi~\ I'o~.cstcd ar.c;ls ailtl orlc of the Iargesl 
protecteci =ens ill Ccntr;il Arncsicit (ILICN. I902) .Thc pal-L was ol'liciully established 1 
in Costa Rica in 1982 (193.079 ha). : t~iil  iii  Pa~iari~:i ill I9SS (207.000 ha). In spite I 

of its large size. the p;lrk has conscrvatioti Ii~iiitatio~i.; iIi:tr \reit1 1.1-0111 rlic fact that 
l 

i t  coinprises psiniarily higher elcvatio~i 1'01-est.;. hliticlcvatio11 lil'c /.ollcs ; i~-c severely 
i~~iderreprcsc~itcd in protcctcd areas ill Co\i;i I<ic;t. ~~: t~~t icuI ; t r ly  O I I  tlic 1';~cific slope 
(l'owcll ct ;I\.. l005/~10: Guindoii. 1000) I~cc:ri~.ic tlic\e ; I I . ~  tlic 21-c:ii hcst r;uitcd 1'0s 
c r ~ > \ v i ~ i ~  Coit;i Ric;t'\ pri~ii;~r.y export c ~ i ~ ~ i i i ~ ~ > t I i t y .  ~ ,o l ' l ' ~c .  .l7ic ~ ~ i ~ ~ l - c l c v i ~ t i o ~ ~ : ~ l  li:ll>- 
it;its ;~ci,j:icciit to the l ';ic~li~. iiclc (11' I'll-;\ l>~\c11 L ~ O I ~ \ C I I ~ ~ I  o \ c ~  [lie 11;1.;t SO ye:lr< 
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froin continuous forest to a mosaic of remnant forests, second-growth forests, forest 
plantetions, coffee plantations, annual crops, and pastures (Schelhas et  al., 1997). 
This conversion is of conservation interest not only because i t  threaten species 
e n d e m ~ c  to the mid-elevation zone, but also because seasonal aititudinal migrations 
art- common among Costa Rican bird, insect, and perhaps mammal species (Stiles. 
198s: Loiselle and Blake, 1992; Guindon, 1996). If one part of a seasonal aititudinal 
habitat gradient is lost, i t  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 car1 
have ecological repercussions across the full altitudinal gradient. 

Prior to the 19905, thcrc was very little conservation biology research in southern 
Co,,ta Itic:~. Consccl~rcnrly, little is known about biodiversity conservation issues in 
;liid ~ ! o u n d  PILA. Rcccnt I-escarch on birds, insects, trees, ant1 rnammals in this 
seminatural mosaic o f  forcst and agricultural lands addresses this gap (Borgella, 
1905: I>aily ;t~ltI Erlich. 1995: Altlrich anci Harnrick, 1998). Prcii~~iinary fincling\ 
\11ggc\t l l l ~ l l  1I1crc :Ire l 'ofc \ l -~lc~~cl l~lc l l l  s[>ecies illll~ll~itillg i ' ( l l . ~ \ t  p:itcllc\ i l l  ti1c rcgi011 
ant1 ~ I I : I I  ecological rcl;ition\liil~s arl~ong forest patches ;inti the s~~rroundirig ,tgricuI- 
t~rr;rI r:i;ltrix iirc coriiplcx. llowcvcr. 1 1 0  particular specie\ or iiahitat of conscrv;ltiori 
eo~:ce:.ri Ii;15 yet bccii i~ l~ i i~ i l i cc l  OII wltich to ~ : I S C  [he ~ I e v e I o p ~ n e ~ ~ t  of a lantI\capc- 
1cvl:I ~co~~scrvat ion p la~ i  involving l'osest corridors anclior \tcpping-storic<. blajor 
inve\~~i icnt  in any sort of I'orriial biological corritlor, along the lines of those being 
uritic~.iaken elsewhesc in Costa Rica (e.g.. La Selva. Talainanca, and Monlevcrde) 
woi;!~i he unwise in the nhscncc of a strong scientific rationale and a clcar conser- 
\ratlc,rt objcctivc. Ncvcrthclcss, i t  is rcnsonable to assume tlial the retention of forest 
patcl!es and c o ~ ~ i d o r s  on the private lands adjacent to PILA would have biodiversity 
col lse i~at ion benefits ;rncI w o ~ l d  also provide a wide range of other environmental 
it;itl ,:vci;~l benefits, i~lclutling watcrslied protection. carhon sequestration, and pro- 
visic:ris o f  forest procli~cts (Schcllias and Greenberg, 1996; Schelhas et al., 1997). 

i\'atic?nal-level mrtps of forest covcr in Costa Rica generally show the area outside 
;'ILA as deforested. However, line-scale mapping of forest patches from satellite 
imayes and air photographs (Figure 13.1) shows a network of forest patches inter- 
coiinccted by riparian forest corridors throughout the agricultural landscape adjacent 
to PiL,\ (Wilson. l998),  that could serve as the foundation for regional. Iantlscapc- 
I C L C I  forest conse rv ; i l i~~ i  to coniple~ncnt and strengthcrl that in designated protected 
areas. Managing this 1:tndscapc mosaic for biodiversity conservation, however, 
requires first understancling the social factors that are sharing i t .  This issue, ant1 the 
application of an adaptive collaborative management approach, arc the \~lhjcct of 
[hi\  chapter. 

Sincc 1902, ttie author tias hccii corlclucting rcscarcli in \ o ~ ~ l h c r n  Costa Ricir undc~- 
two NSF-funded projects.^ Tlic first project is ecologic;il arid social reyearch on 
forest p;ttchcs. 7'11: scccintl looks [lie content and sour-cc of environmental values 
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FIGURE 13.1 Finc-scalc forcsr cover in so~~tiiciil  cost;^ Ric;~ (I7IL:1 hoiiiltl;lry I \  riic straight 
line to the sight of thc ceiltcs of the tiguscl. (At'tci. \\ '~lhoi~ i99S.) 

among rural la~idholders across individual. liouscliolci. coiiiin~inity. arid national 
Icvcls, as well as at rcintcd actual clin~igc\ i ~ i  ;\n\o\iilt ;lilt1 j~;litci'~i\ of I'c~rcst cover 
fro111 satellite iniagcs. 

The social r e s ~ ~ r c I ~  II:IS ge11~1-;1lIy I'oc~i\ctl oil L I I I C I C I ~ S I ~ I I I I ~ I I  I;ISIII Iiou~cliold 
land-use choice behavior, iiicluding iillluciicc.\ ti121 are botli ccoilo~ilic arirl sociocul- 
tural. This research has found that farm-le\.ci lalid use is divci-silicci to balance returns 
2nd risk: meet diverse nccds for household proiiucts: Incet socioci~ltiirr~i objectives; 
and provide environmental services (Schcll~as. 19963). Forests arc a past of this 
diversified land-use mosaic for several reasoils: 

They f i l l  an c c o ~ ~ o ~ i i i c  11iche i l l  fai-IIIIIIS s y s t c ~ i ~ \  as. :I i ;~ r i i i  u\e that accrues 
value over tinic while requiriilg lo\\/ lahor invcstnicnis. oiicc fitablished. 
Thus, the research found forest iiiore likely to occur \t.I~eii lancli~olders 
are involved in highly rcmunerative 01's-l';ti-m lahor. arc olticr ho~isciiolds, 
or  otherwise have jess labor availatlie iTliaclier nl.. 1997). Forests inay 
also be of sig~iifica~icc lo laiidlioltici-\ ; I  a c o i i ~ l i l c i l ~ c ~ ~ t  to high-risk intcn- 
sive ag r i cu i t~~rc  (Scl ie l l i ;~~.  19061~). 
Farm households ot'rc~l ~iiaintain Soi-csts as a .;ource of iiiatcrial s ~ i c h  as 
tiliiber, fuelwood. and vines for h ~ ~ ~ k c i ~ i i a k i i i ~  (Scliclll;~s. I096;1: .iantzi 
et al., 1998). 
Oilc of the priinary reasons gi\.cii 1'0s I'as~ll Sc71.cst co;i.;ci.\'aiion is for 
e ~ l \ ~ j r o ~ i ~ ~ l c ~ ~ [ ; ~ l  scr\lices s ~ ~ c l i  ;IS soil ; I I I C I  \ \ . ; I I C I .  L . O I I \ ~ I . \  ;itio~i ('rh;~clicr el :\I.. 
1907: . I ; l i i t ~ i  ct i l l . .  1000). 
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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 
iiiaintain aesthetically pleasing environnicnts, arid to conserve wildlife 
and biodiversity (Thaclicr et al., 1997; Jantzi et a].. 1999). 
I t  has become increasingly common in recent years to integrate a low and 
open canopy of nitrogen-fixing trees into coffee plantations, particularly 
those of s~na l l  landholders, to minirnize the use of agrochernicals (prin- 
cipally fertilizer by impr-oving nutrient cycling) and thus minimize cash 
outlays, pariici~lnrly wlicn cofl'ce prices are low (Schellias, 19963). 

rncsc are useful fiiiiliiigs. but arc iiinited by the fact that studies of iiidividual 
2nd l~ouschold behavior and val~ics by themselves ultirnatelj~ provide l i t~ l e  insight 
iiito long-term land-use trends. The author argues here that developing a n~ode l  of 
clian~:!ng lnntl-use pattcrri\ iili~st go hcyoiid indivitluai decision 11i:tking and biophys- 
ical iuodcls to also iricl~iiic attention to social sti-uctures and pi-ocesscs. The h;~sis 
for s i :~ l i  ;I ~notlcl can he fount1 in Rhoda Haiperin's book, Crili~rrcii E c o n o t ~ ~ i c . ~  f'cisi 

( i t l d  / ) I . ( . : ~ C I ~ I .  Halperin ( I  994)  notes that broader patterns and sciationsliips are more 
difliL,~ilt to analyze and observe than individual behavior. but that this does nothing 
io d i~i i i~l ish  their expianalory power. 

t-ialpcrin (1994) discusses the usc of "formal processuai models," which are 
e s sz i ?~~a l ly  ideal types that can bc used as a standard of coiiiparison. As such, they 
;ire \cry much like hypoihc5cs for aciaptivc rnanagcment. I t  is important to note that 
I-lall~criil (1994. p. 252) cniphasizcs thar these formal processual models are not 
cominonsciisc uiiderstnildingz. which arc culturally embedded and therefore often 
iriacc:~ra~c. li;~~llcl.. I'ornial p~-c~ccssual ~nodc l s  dcvclop a sct of concepts that, when 
ilsctl allalytically, illirlninaic ilic ways. that economies function and huw this differs 
cross-culturally by focusiiig o n  a set of economic processes in a generic model of 
the economy (Halperin, 190-1, p. 5 I ). Mociels are heuristic devices to help order data. 
and i;i foy~nal proccssuai nlo~lcls the units are coinplicated processes or sets of social 
relations (as opposed lo formal atoinistic rnodels in which the units are individual 
actors) (Halperin 1994, p. 165). Formal processuai models are perhaps best under- 
stood through exainplcs, aiitl one is presented here from research in Costa Rica. 

PATTERNS A N D  RELATIONSHIPS 
I N  SOUTHERN COSTA RlCA 

0 1 1  1'1.oillicrs. laiid a :I ~o t i r cc  ol' exchange valus is generally at least as iinportant 
a IailLl as j~rocluctivc I-csoui-cc (Moi-an, 1988; Schclhas, l996b).  There is now general 
ngreciilcrit that the rapid e x p : ~ i ~ s i ( ~ n  of the frontier and concomitant widesprea,ri 
conv:re.ion of forests to pahturcs that took place in Central America from the 1960s 
tI1ro~:gii thc late 1980s \vnq dl-ivcn by 111uch more than the "Haniburger Connection" 
or any olhcr protluctivc li'>c o f  lantl (Edc l~nan ,  1995). Equally itllportant to cattle 
1 1 1 1  I I p 1 '  I j?c~ti/ i i l ioil .  ;ihc~tcd hy go\.cril~iiciit policic5, in which 
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land was clcared and kcpt clear 01' trees boil1 as 3 part of ;1 process of clainung public 
or absentee-owned lands for private benefit. and as a way of defending against thcsc 
actions (Scheihas. 1996a). 

What is perhaps most interesting hcrc is that while the role of forest-to-pasture 
conversion in this proccss has diiniiiislicti i n  rccc~it ycars. the speculative process 
itself coiitinues. What !ias changed is that now forcsts. ruther than pastures, are the 
!and use of choice for speculation. At lisst glance this may appear to be good, from 
a conservation point of view, since people are now conscr\jing forests in the belief 
that they will add to increased land-values illore than would agricultural land uses. 
However, the long-term economic value 2nd productivity of forests in Costa Rica 
is unclear, 2nd the speculative rctclitio~l ;iilt! planting of Sorest may vcry well be oii 
no firmer cco~ioniic groi~iid thaii w:is ilic c;~tile hooiii 01' the 1070s ant1 19SOs. Tlic 
hope and expectatioii that profits can be realized from forest5 and forested lands 
appear to be driven ~iior-c by a combin:~ticln of expatriate pt~r.ch;~ses of forestetl land 
aiid :I ~ O C ) I I ~  iii Io~-cs~-;~ss~ci;ilCd ccoI~~irisiii .  both 0 1 '  ~vliicli > C I I C I  ;I ii~cssage tI1;it 

forcsts can be eco~~oi~ i ic ;~ i ly  vnlirabie. I-:iilicr tl1;tn on ac~u:il rcturils froill forest-basccl 
c I V C  ccononlic ente~prises. Like cnttlc pastures. losexis \vill i i i  the end l>rovitic :~ttr? 

returns only in cci-[;\ill pl;iccs under ccst;iiii circuri~st;inc~'x. i f  nt  all. Forest val~ics 
can be cxpectcd to ci~aiigc as thc [scud to\vai-d speculation in Sorcstlands matures. 

Coii~pletncntiiig thc cli;~iigc i n  tlic rcl:rii\~~- \,aluc oi'paiiii 'c i~ntl fol.csts. which w;is 
described above, !I;IS bccn a n  ovcr;~ll i . i i l t~ . i i - ; I /  cliaiigc i n  tile way lalid is viewed iii 

Costa Rica. Prior to the l9SOs the prc\,:iiliiig laiiil //i!.i/l i n  Coi t ;~ Rick1 was that of :I 

~>iition ot' s11i;iIl. i11iIc1)ciiilcilt L1r11ic1.s cI:~iiiiiiiy I ; I I ~ L I  by \\,o~.Liiig i t  (13ics:i1iz et ;lI., 

1982). Since the 19SOs. this myth has bccn s i i~~~~l :~ i i t c i i  hy n iic\v 111yth i11'Costa Rica 
as an ecologicai paradisc (Boza et 21.. 1995). E1.1t1c1li.c oi' illis can he I'ound i n  tiit 
national mcdia. As a L'ost;~ Iiican I'riciiil points out. i\~licrc 1~cl'oi.c. 2.; TV statiolis 
signed off for the night. iinages of ca~iipc~.sirios, cofl'cc h;u'\'csts. 2nd oxcarts flasheci 
across the screen. now images of Costa Rica's nationui parks. p1;unts. and wildlifc 
are seen. This new 111ytl-i was manifested in intervic\v> \vitil rural landl~olders, who 
express diverse values - for heritazc. comniiinity. and aestlictic values as weli a 
for products and scrviccs - relateci to forcsts and bioi!ivcr~.ity slid, perhaps more 
interesting. seem to be reinterpreting riinng. of ihcir Eurming pracriccs in conservatioil 
terms. For example, they soinctiilles describe coffee nni! fruit tree planting as refor- 
estation (Jantzi et at.. 1999: Pfeffer ct at.. 1999). This si~ggcsts a coinplcs anci 
dia1cctic:il r c l : ~ t i o ~ ~ s l i i ~ ~  l~ct\vcc~i ci i \~iroi~~ilci l t~~l  \ , ;~ l~ ics  :iii<l l~cli;~viors that invites 
1)cItcr ~ ~ ~ i c t c ~ ~ s t ; ~ ~ ~ t l i ~ i ~  i 1 1 i . 0 ~ 1 ~ l i  I ' L I I ~ ~ I I C I ~  i c \ c~r i~~I i  ; I I I L I  oI>~ci~v;~tioii. 

In addition to the influence of global ciii~iil-:il I'c~rccs such as cnviroi~mcrltalism, thcsc 
;~sc also illll\icncc.; iroin ylol>;rl n1;uhct I'c>it.c\ ircl;itccl 10 tlic lil>ci-aliz;~tio!l of tr;~dc. 
.lust :IS the process {is ~ ' ~ ~ r c s t - t ~ > - ~ > ~ r s ~ i ~ r c  ct)n\cr\~oi> 111 ~ l i c  1070s :itid 1980s W:IS 

partially dri\,cii hy  inrcsi-i;iiic>nn! politic\ ;ii:i! ii1;ii-Ici I'oi-cc\. \ I ) .  too. :ire the ~noi-c 

recent land use trends. The decline of the cattle niarkei in Costa Rica was the result 
of rrduction of government incentives because of international and doniestic envi- 
ro~imental pressures, as well as changing international markets and trade relations 
(Lehi~ian, 1992; Miiilcr, 1998; ~rihlcr ct a]., 1999). Si~nilarly, the rise in econo~nic 
iinpo;tancc of forcsts has several international sources. These include the elevation 
of tourism, much of it ccotourism, to the place of number one earner of foreign 
exit~ange in Costa Rica in the early 1990s (Pratt, 1999), when i t  overtook traditimal 
comii~odity exports siic1-i as bananas and coffee. 

A n  equally important cconomic trend has been the denland in developed coun- 
trie.k for sustainably grown forcst products. A number of sustainable forestry oper- 
atiunr; i n  Costa Rica have tIeveIopcd, and the U.S. anci European markets for sus- 
t;i!~lahIy grown timber is expantling (Jcnliins and Smith. 1999). A number of small 
farnlers in southern Costa Rica arc trying to tap into international demand for organic 
bew.; aiid organic ancl shiidc-grown coffee in an cfforl to garner premium prices for 
thcii crops by cxploitiiig thcsc niche markets. The potential of niche markets for 
su.tairlable or "green" Sorest products is increasing landholder intcrest in tree and 
f o r ~ . ~ t  conservation. Whcthcr this continues will clepcntl on thc development of 
j~rolitable aritl acccssihlc inarkcts for these products. 

,"lhird trend is the rise of plantation agricultural and r~~aquila(Iora factories that 
prnt l~~ce cverytliirig froill clothing to computers and rclatctl job growth in these 
scctilr\. Nontradi~ion;tl export\ arc increasing inore rapidly than traditional ones 
(l'!.aqccto Estado dc la Nacitiii. 1006). and in 1998 tflc colnputcr intiustry surpzsscd 
toiiri\ici as the i l ~ l i ~ h c r  olic earlier of rorcign cxctiangc in Costa Kica (Pratt, 1999). 
As iiiclicated above, tlicrc is evidence that involvement in well-paid* off-farin 
e i ~ ~ p l ~ y n ~ c n t  has n pos~tivc ii~llucncc on forest retention on Farrns (Thachcr ct a]., 
199;') This i z  a hypuihcsi\ t l i ~ ~ t  should be cxalninccl ovcr trrnc, because, if free trade 
doc? what i t  has protniscd (bring about widespread cconoinic growth and prosperity 
by .~rili:~~laiiilg ncintr-aclit1ori3i :~~ricultiirnl expor:s and industry), there [nay be a largc- 
sc;~lc rcgciicration ol' I'oi.chtj si~-iiil;rr to what occurrcd in the northeastern United 
Stat-s or Pucrto Rico carlier (Williams, 1989: Franco et al.. 1997; Koop and Tole, 
19C/'! An aiternativc hg~l)orhcsis is that. if trade liberaiization fails to deliver benefits 
that cxcced costs for the rural poor. there could be a rctiirri to sllifti~ig agricultui-c 
for s:iasistence pi-oduction at the cxpcnse of forests. 

Anothcr important trcncl has hccn changing forest policies in Costa Rica. While 
iii;iily of tlic govcriii~iciil 11i11icics t1i:1l proii~otccl ~ ~ ~ i p r o c l ~ ~ c t i v c  clcl'orcstatiorl in the 
I?a\t !::~vc cli;i~igetl iW;~t\oil ci ; t i . .  1098). broader change\ i n  the political p r o c c  
[>ro4tlc new cauw lor concern. Cojta Rica has a tradition of alternating bctwccil i t \  
two n::ijor- political pariies i n  pscsiilcntial elections. [Cobta Rica elects a new prcs- 
iden! ~vc1.y 4 years. i i~~t lcr  a systcni that prohibits a prcsicicrit froin running for 
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reelection.) Frequent changes of government, conibincd wit11 a rise in technocratic 
policy making. have led to alrllost annual changes in forest policies. The result is 
that new policies are changed before they have time to iiltcr into public conscious- 
ness, and the operative effect is that the only ~h ing  that landholders have confidence 
in is that forest and land-use polices wi l l  change. This uncertainty, in turn, crcates 
a climate in which long-term forest land use anti consci-vation are perceived as risky 
because of uncertainty about what futo~.c So~.cst~.y pr;icticcs will be pcsn~i~sible  or 
Favored. This suggests that too li-equent policy adjustnicnts may produce perverse 
results, and should serve as a cautionary note for adaptive management and any 
other process that frequently reevaluates and reco~iimends changes in policies. 

An additional issue is the recent dominance of an econoniic approach to envi- 
ronmental polices, emphasizing transfer payments by the government to individual 
landholders for conserving forests or reforestation. However sensible these paynients 
may appear when the econoniic costs and hencfits of forest conservation are analyzed 
(Kishor and Coiist;llltin~. 1993). the nutilor',\ ~ntcrvicws rcvcal hints 11131 farmers 
participating in these programs may fccl that they arc caring for forests inore for 
the govemn~ent than for themselvcs. which I I J ~ ~ ,  forcshndo\v an croion of the local 
social 2nd c~ilti~r;il I I I C C ~ : I ~ ~ ~ S I I I S  that PI-OIIIOIC I'osc'\;t C O I I X C I . ~ ; ~ ~ ~ ~ ~ .  This is cxaccrbalcd 
by the fact that the C o s t ~  liica govcrnnlcnt. I'orccil to scdiicc govcrnmcnt expendi- 
tures on core services such as ed~ication :11ic1 hc;~Itll c;irc by n~rsterity Ineasures 
imposed by the international lending agencies. h;~s pro\,cd ~iiiablc to sustain reliably 
rnaiiy of the inccnti\#e prograins proiiio~ilig I ' O I . C C I  ~oiiser\;it ion (RoI~ter. 1996: 
Escofet, 1998: Duludc. 3-0001. The scsult iilny he ~ l ic  wosht 01' both \vositlh - rt shil'i 
in attributed responsibility for forests fi.oni iiiciivid~r~ris to the go\'crnincrit, co~nbineti 
with ineffective governrilent forest conscl-\aticln eSl.(>i-ts. I S  the govcrnincnt is unable 
ti> S U S I : I ~ I ~  its Iin;i~ici:~l incc~itivcs ] ~ r o n i o t i ~ ~ $  l'o~.c\t L ~ o I ~ ~ ~ I ~ \ ~ ; I I I o I ~ ,  1 1  11i;iy l>c better off 
I-clying on social and c~ult~~sal  Iiic;ins I-;iilici- than ;1llo\\~111; I ' o I . c \ I \  to he crotlcd by 
sliost-tcr~i~ tl'ai~sl'cs j i ; ~ y ~ ~ l c ~ \ i s .  

CONCEPTUAL MODELS FOR 
ADAPTIVE MANAGEMENT 

The above processes can be converted into h!.~>othcses about the changing relation- 
ships between people and forests adjacent to one sector of La Anlistad National 
Park, in Costa Rica. These hypotheses siiggest important clucstions that should be 
asked in research and observation of forcst-people rclationsliips in Costa Rica. A 
set of hypotheses would include: 

1. Speculative land ~narkets drive luncl-use cliciicc i n  Costa Rica as much as 
productive lanil-i~sc v;~lue. Much 01' tlic recent iritc~.csi i n  I'orcstlands is 
speculative, and therefore may not bc sustainctl. 

2. Costa Rica is undergoing a culti~s;il shift in ii~ltional iiiciitity fro~u tliat of 
an "agrarian democracy" to one oi' an "ccologicnl ~,;iradisc." Thc results 
of this are a mixed anialgnni of incrcnscd valuing o l  trees a~irl forests and 
sci~i~cr~>sct i~ig cxisti~ig I : I I ~ L ~ - L I S ~  p ~ . ~ i c t ~ ~ . e \  111 I ';i\o~:~hlc c~~o1o~ic ; i l  ~ c s n ~ s .  
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1. 'The Costa k c a n  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 &can forests will 
recover substantially, panicularly on lands that are marginal for agriculture. 

4 Aequent changes in forest policy may create unccrtainty about future 
returns from forests that discourages forest managclnent regardless of the 
substance of the policies. 

5 Econornic mcchanisins to promote forest conscrv:rtion may undermine 
sociocultural mechanisms. 

Thesc 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 b'lsis for natural resource nianagement in the future. Such an approach would 
differ .;libstantially froin the fraginentcd and ad 11oc way that forest policy and 
inana~cwcnt  have been approached in the past. 

Although this chapter has emphasized "fornlal proscssuai models," the larger 
point is that there is a ncctl for pluralisin in the dcvclopmcnt of motlcl for aOaptivc 
inanagcnicnt. I t  is unlikely [hilt one will be able to dcvclop "super-inodeis" \hat 
~sigoicl~lsly include all the tl~i'fcrent scientific approaches - quantitative and quail- 
tativr -- that can inform forest rnarlagemci~t and policy. liowevcr, the example abovc 
founri tiint models of proccs\ have important nodes of articulation with ir1divitlu;rl 
choirc ~nodcls (e.g.. off-l'arin cmployincnt and changing i o r e t  cover) and one can 
expcc! iherc to be important and instructive linkages betwccn other models. A more 
rea!i>iic goal than a single morlci [nay be a disciplinary pluralism that promo!cs thc 
dcvcl<~pinent of' many dil'l'csciii coilccptuai and formal moclcls, raihcr than the dcvel- 
o j ~ ~ n e n t  of ;I single n~otlcl, ancl allows managers and scientists together to sort oui 
1l1c It.\\un:, that t h c x  iiioclcI\ provitlc. For cxarnple, in thc Costa Rican case, thc 
con~t::)tual rnodcl interfaces well with ecorio~nic and policy ~nodcls (Lutz and Daly. 
I90 i :  Kishor and Consrantino, 1993; Abler et al., 1999) and would be complemented 
Ly ecological models as well. 

Finally, while i t  is suggested here that multiple scientific inodcls have a very 
imporiant role to play in adaptive management, i t  is equally important to include models 
held and developed by residents of the region - including farmers, land managers, and 
bus~iless 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 
colnplementary to scicntific models. This leads to the collaborative component. 

A D D I N G  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 [he region adjacent to PILA in  southern Costa Rica 
beyond his involvement in rcveral Participatory Rural Appraisals. Perhaps the lack 
of co!i:ihorative appro;ichc\ i \  niorc logical than i t  seems. There appear to hc several 
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reasons collaborative approaches to forest nianagenie~lt in southeni 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!farin household level 
and the national government level. It  is also true that national governmerit agencies 
dealing with natural resource nianagcnient o n  private lands havc becn historically 
weak. Commiinity, proviricial. and regional organizntioi~s and institutions in Costa 
Rica are relatively undeveloped, even in contrast to othcr Central Anierican countries. 
Although Costa Rica is a long-standing de~nocracy, the lack of interrnediate orga- 
nizations arid institutions has in gcncsai inade i t  difliciili ro ilcvclop the nested 
hierarchies of institutions that are needed to support farmer organizations and com- 
inunity-based conservation and sustaiiinhlc. ctcvclopiiicnt n t  rltc wntcrshcrf and ecore- 
gional levels (Ostl.om. 1990: Upholf. 1093: I'ritchnrd ck al.. 1908). C ~ l o  Brus. wlicrc 
the author's group is working. is pal-ticulasiy ili\atlvaiitagcd i l l  this I-cgard because 
i t  is a relatively isolated region with a nenr totril lack oi'conscsvatioil or dcve lop~i~~i i t  
projects and a vcry low level of services li.oiii governnic~~t 111inist1-ies or NGOs. 

Costa Rica has been influenced by the recent worldwide trend toujard devolution of 
~overnn~et l t  power. and there is an ongoing effort to trrtrisfer national government 
power and rcsponsibilitics down to tllc iliu~licip;~l level. l'c1.1ir11)s not s~irl~risi~igly, as 
in Illany other places, the central governillelit is tsansferriiig the responsibilities but 
not the nloney and other resources to local govcrn~nents. Local gclvernments must 
raise the money through tlic i1i1ple1ne1itntit711 o f a  new property tax. Increasing prope~ty 
taxes are generally conside~.eti to be a detriiiicnt to forcst iiianagcmcnt (GAO, 1975: 
Coughlin, 1980: Greene, 1994). It is not clear tllat adequate allowances are being, or 
can be, made in the new tax codes to provide inccntivcs to inaintain land in forests 
as property taxes are instituted. This will depend on how forest conservation is 
prioritized at the conununity and niuiiicipal lcvcls relative to dcvelop~nent or meeting 
municipal financial needs. Thus, it is possible that strengthcniilg local institutions in 
combination with the institution of property taxes could have a deleterious effect on 
forestland uses and conservation. Even i f  a mechanism such as easements were 
~rcgnrdcd as a viable option in this area. thci-c is a vcry scrio~rs question of who would 
manage and enforce the easements (see Gustanski rind Stluil-es. 1999). Paradoxically, 
the apparcnt ro;ld to collahoratioii via dcvoliition is i,:ivcil with pitfalls. 

, . I tic way Sores[ V;I ILICS ;trc is;lticif oSS \vi t l l  oilic'i. v;~luc\ is I'~11~il~i1iciii;ti 1 0  the a~nouiil 
of. support !'ores[ progsalns havc fsoni loc;~l scitlcilt\ ailri clcci~roii illakcrs (Satkcrlield 
and Gregory, 1998). Focus group intci-views i n  one coriinli~nity in Coto Hrus suggest 
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thzt awareness of environinental problems is widespread, but people not directly 
intfolved in conservation co~ninittees may not rank them as highly in importance as 
other concerns (Schelhas, 1 9 9 6 ~ ) .  This [nay be because many of the costs and 
bencfits of forest conscrvation accrue across different levels of the global to local 
continuum. For example, conservation of Costa Rica's biodiversity is perhaps of 
greatest interest at the national and global levels. This is /lor to say there is no local 
intcrest 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 arid devciopment aspirations. In another example, soil and water cuiiser- 
vaiioll, which rcsearch intlicatcs is the biggest motivations for forest conservation 
111 sc!ilthcrn Costa Rica. splils costs and  bencfits between upstrcarn and downstreain 
laiitll~oltlc:~ and coi~iiuun~ties. Oiily by developing a full sct of nested instituticbns 
<an these conflicts betwcc~l levels and places be addressed. 

H i i t  the question of the likelihood of this happening remains. Most of the success 
stolies in the li1cs;lttlre :ire csailiples where econo~liic clependence on forest 
p ~ o ~ ! ~ ~ c t s  - oftcn iioiiti~~ibc~- forcst products - is strong. This is not the care i n  
Costit Iticit. Econoinic I-ctiil.ns l'roiii forests through ecotouri\m, sinall- and iargc- 
c a ! ~  !irnhcr cutting. ant1 noriiiiiibcr Sorest products are low anci received by relatively 
few r7coplc. Although tlicrc I consitlerable eviderice that rural pcopie value forcsi,  
inc:iutlinp their local fo rc t s ,  I'orcst valucs in southern Costa Rica arc grounded in 
less t:ingible ecosystcin scrviccs valucs, particularly warcrshcd values. Interestingly, 
niany of the co~niiiunitics, for cxaiiiplc. Sicte Colina and Alpha (Jantzi et al., 1999; 
O'Coniior. 1998), in  which forests are currently being protected in the belief that 
this wili ~naintai~i  local water st~pplies are soon going to be tied into an expanded 
acluecl~~ct systcin that is hririging water from high in the mountains. It remains to be 
c c n  wlictlics dihpci-set1 anti iritangihlc forcsr valucs can be significant enough to 
prornotc the developiiiciit of and pal-ticipation in institutions for forest conservation. 

The above discussion ol' collaborative issues suggests additional hypotheses for 
acia;:tivc collaborati~c iiianagc~ncnt. These include: 

I. Nested-level Iiicrarchics of governance arc necessary for successful ecore- 
gional forest inanagcnierit. 

2. Devolution of forcst decision inaking authority in Costa Rica, in combi- 
nation with the iiiiplc~ncntation 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 al-e inipie~nented and on the economic value of 
forests thc~nselvcs. 

3. Strong local forcst consel-vation mechanisms arc unlikely to develop in 
an agrarian ccoiioiily in rhc ahscncc of a significant ccono~nic value for 
forcst products. 

CONCLUSIONS 

Tlic adapiivc coniponcilt of ~ilr~ii;lgiiig land use acljaccnt to protected areas must be 
i?lir~-aIislic in iiicl~itling clii'fci-ciil type! of  scientific ii>otlcI\ [hat f n c i ~ ~  nn n,ittcrnr nnci 
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relationships, as  well as  on  individual behaviors. This chapter hss  used an example 
based on Halperin's notion of formal proccssual models for understanding forcst 

and tree use and conservation on privately lielcl farms in southern Costa Rica - a 
iiiodcl that is distinctly nonquarit i tn~ise - to i l l i~s ts ;~tc  this point. Both the 
human-forest interactio~is and the forest co\~cs-hiodive~.sity I-clationships arc highly 
complex at the regiotinl level. Conceptual inodci i i~g to specify important relation- 
ships can provide some propositio~is for :rcl;lptisc managclilcnt and policy making, 
and also identify important research questions that call help fill in critical gaps i n  
the knowledge for long-tern1 adaptive ant1 col labora t~sc  iiianagement o l  regional 
human-occupied ecosystenls. 

The prospects for the devcioptllc~lt 01' c ~ ~ r i ~ / ~ r ~ c ~ / i o ~ s i i . c  l'osinal illodels that cross 
disciplines appear ditll. A better approach niny be io use 3 siiitc of l)rl~.ticl/ models 

systeltlatically - fornlal qua~~t i ta t ive .  coi~ccptuai.  and SolA - ancl scck l i~ikagcs 
aillo1lg [helll. Tllcsc c;ui he used to d e v c l t , ~ ~  llic liyl~otlicsc.\ on \vliicli lo 1,ahc ;ichptivc 

management and research. Collaborative procesacs arc l 'untiail~c~ltr~i lo this, yet there 
ru-c significant obstacles to implcii~enting tlic~li ill southcsn  cost;^ Rica. By making 
these obstacles explicit, the collaborative ~ i ~ d  adaptive ; ~ ~ ~ ~ ? I - o ~ c I I c s  C ~ I I  he ~ ~ l c r g c d  

to inform and improve efforts to develop the art allti scieilcc of adaptive collaborativc 
nlanagement in southern Costa Rica aild clsewhcre. 
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