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ABSTRACT. Governance of the commons depends on the capacity to generate collective action. Networks and rulesthat foster
that collective action have been defined as socia capital. However, their causal link is still not fully understood. We use social
network analysis to assess socia capital, decision-making, and collective action in a forest-based common pool resource
management in La Sepultura Biosphere Reserve (Chiapas, Mexico). Our research analyzes the productive networks and the
evolution of coffee groups in one community. The network shows some centrality, with richer landholders tending to occupy
core positions and poorer landless peasants occupying peripheral ones. This has fostered the community’s environmentally
oriented development but has also caused interna conflicts. Market requirements have shaped different but complementary
productive networks, where organic coffee commercialization is the main source of bridging ties, which has resulted in more
connectivity and resilience. Conservation attitudes, along with the ingtitutional setting of the community, have promoted

collective action. The unresolved conflicts, however, still leave some concerns about governance in the future.

Key Words: collective action; community forest management; gjido; Mexico; social capital; social network analysis

INTRODUCTION

Conservation and development initiatives in tropical forests
rely on the governance of ecosystems (Folke et al. 2005).
Governance variesaccording to thetypes of natural resources,
property rights, and institutions ruling them (Schlager and
Ostrom 1992, Vatn 2007). The importance and tradition of
communal forestsin thetropics (Richards 1997, Gilmour and
Fisher 2011) has led to proposing common pool resource
management as a viable approach to achieve forest
conservation and development (Klooster and Masera 2000,
Berkes 2004, Charnley and Poe 2007).

Withinthebroad literature on the governance of the commons
(Feeny et al. 1990, Ostrom 1990, Agrawal 2001, Dietz et al.
2003), collective action is a sine qua non condition for a
sustainable use of common pool resources (Ostrom 1990,
Pretty and Smith 2004). However, theway in which collective
action is produced is still not fully understood (Heckathorn
1996, Agrawal and Ostrom 2001), and some doubts and
concerns have been expressed in relation to community forest
management (Acheson 2006, Tacconi 2007, Ezzine de Blas
et al. 2011).

The concept of social capital has gained support in the
literatureasameansfor fostering collectiveaction by lowering
transaction costs and inhibiting free-riding (Ostrom 1994,
Putnam 2001, Lehtonen 2004). Based on the idea of social
embeddedness (Granovetter 1973), social capital has been
defined as “the norms and networks facilitating collective
action for mutual benefit” (Woolcock 1998:155). Among
these norms and networks, relations of trust; reciprocity and
exchanges; common rules, norms, and sanctions; and

connectedness in networks and groups are positively related
to collective action for a sustainable governance of the
commons (Pretty and Ward 2001).

The social capital concept has been criticized for its lack of
clarity (Portes 2000, Portes and Landolt 2000). The causality
link between social capital and collective action can be
tautological (Ballet et al. 2007). Somecriticsarguethat norms
and networks are not enough to explain the success in
conservation without including other factors, such as cultural
background (Cleaver 2000, Ballet et al. 2007). On the other
hand, social capital, despite achieving positive environmental
outcomes, can have negative impacts for poorer and
marginalized populations (Agarwa 2001, Van Staveren
2003). Thus, it can obscure class and power relations (Harriss
2002).

Ishihara and Pascual (2009) integrate these criticisms,
proposing Chwe's (1999) concept of “common knowledge”
to fill the gap between socia capital, collective action, and
natural resource governance. Common knowledge is the set
of understandingsembedded in agiven social structure, which
enables putting resources to a particular use. Consequently,
social capital generates acommon knowledgethat, depending
on the power relationships, can be shared in order to succeed
in collective action (Ishihara and Pascual 2009).

Social network analysis (SNA) provides the tools for
understanding embeddednessand power structureswithin any
group, and thereby helps to unravel the links between social
capital and collective action in natural resource management
(Gould 1993, Borgatti and Foster 2003, Siegel 2009, Bodin
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and Prell 2011). SNA aso illustrates the existence of
subgroups in network structures, which complements the
understanding of intra-community power relations and
possible specializations around livelihood activities (Girvan
and Newman 2002).

We analyze the social network (SN) of aforest community to
understand social capital, decision-making, and collective
action in forest-based common pool resource management.
Despite some case studies (Crona and Bodin 2006, Ernstson
et al. 2008, Prell et a. 2008, Downey 2010), social networks
fieldwork research on natura resource management is still
limited (Bodin and Crona 2009, Crona and Hubacek 2010).
With this study we attempt to contribute to the social network
research on bottom-up approaches to govern the commons.
Specifically, we analyze the social relations around the
management of a common pool resource and try to establish
the role of socia networks in productive activities and in
achieving a common knowledge aimed at conserving the
forests upon which these activities rely.

Community forestry in Mexico

Mexico is a laboratory for community tenure (Bray et a.
2005). Themain common property typeistheejido, astructure
created after the 1910 revolution in order to give land to poor
peasants. Ejidosare held communally and involve community
work, “tequio”, eventhough defacto they often mix communal
land and private property (Haenn 2006). In 1992 the
Constitution was changed in order to legalize the parceling of
the gido (Cornelius and Myhre 1998, Klooster 2003).
Currently, 54% of Mexican land corresponds to gidos, of
which about 2/3 is gtill used communally (INEGI 2007). Of
thetotal 31,500 communities, between 7000 and 9000 livein
or nearby forests (Bray et al. 2005, INEGI 2007).

There aretwo types of dwellersinside gjidos. Ejidatarios own
the land and have full rights in the community’s assembly,
where decisions about the management of common land are
taken. Pobladoreshavenoland tenurerights—except for small
pieces of land sold or donated by €jidatarios—and do not vote
in the assembly; therefore, although they can participate in
some common land management activities, they do not take
part inthe decision-making process. Inheritingisthemainway
to become an gidatario, afactor that hindersland acquisition
and the accessto full land entitlement for the new generations
(Barnes 2009). The tension between gjidatario and poblador
tends to underscore the rest of socia relationsin the gjido.

Mexico has a long tradition of forest resource management
(Toledo et al. 2003). Examples of it can be found in coffee
agroforests in the Mexican south (Moguel and Toledo 1999)
or in community managed forests in Quintana Roo, Oaxaca,
Durango, or Guerrero (Wilshusenetal. 2002, Bray et al. 2005).
Based on these experiences, Mexico has developed policies
for fostering community development by combining primary
(agriculture, forestry), secondary (smal-scale rura
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industries), and tertiary (ecotourism) activities (Torres 2003,
Bray et al. 2006).

Study area

The study was conducted in the gido Sierra Morena, located
in La Sepultura Biosphere Reserve, Chiapas, Mexico. The
gjido has 1750 ha of a variety of ecosystems—mixed pine-
0ak, cloud, and subperennial rainforest—due to an atitudinal
variation that goes from 750 to 1400 meters above sea level.
In 1970 a group of landless farmers took the land from a big
landowner who wasillegally holding it, avery common story
in the area because Chiapas did not benefit from land reform
right after the revolution (Bobrow-Strain 2004). The first
gjidatarioshad to defend theland from theillegal landowner’s
attacksuntil thegjidowasformally establishedin 1978. During
that time, thecommunity decided towork theland collectively,
until internal problems led to the parceling of the 340 ha of
productive land in 1981, while the rest remained collectively
managed.

Poor results after the initial planting of the traditional beans
and corn system “milpa” led to a shift towards a more
environmental approach based on shade coffee and
Chamaedorea palm so as “not to cut down al the forest”, as
different founders of the gjido told us. Since the creation of
the biosphere reserve in 1995, governmental and
nongovernmental environmental institutions have underpinned
the conservation strategies of the gjido, reinforcing palm and
coffeewhilepromoting ecotourism and introducing aPayment
for Environmental Services (PES) scheme. That has turned
conservation into the “hallmark” of the place, as al the
dwellers agree on the important benefits of conserving the
forest (Rico GarciazAmado et a. 2011).

Thirty-two househol ds permanently livein the gido, seven of
which are pobladores. Coffee is the main cash-generating
activity, representing 50% of total income; palm is second,
representing almost 25%. PES, other socia subsidies, cattle
ranching, and ecotourism constitute the rest. Non market
activities—production of corn, beans, chickens, and backyard
vegetables—are marginal, athough they represent an
important part of the pobladore’ sincome.

METHODS

A total of six months of participant observation took place at
different timesfrom 2007 to 2009, which allowed timetowin
interviewees confidence and to corroborate ex-post the results
of theanalysis. Semi-structured interviews of al adultsin the
gjido (n = 66) were implemented at different times to gather
socioeconomic and management information. The social
network survey was conducted during January and February
2010 and included al household heads (n = 32), the network
thusrepresenting the gjido’ sdwellers' universe. Women were
included in the socioeconomic questionnaires but did not take
part in the SNA because their collaboration in the main cash-
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generating activitiesisvery limited and they do not participate
in the assemblies. This was confirmed by the fact that no
woman was mentioned as part of the social relations network
in the social network interviews.

The SNA focused on two main topics. the analysis of the
different groups established in productive activities, and the
temporal analysis of the coffee groups in the area. The latter
was selected due to the economic importance of coffee and
the fact that it has showed a strong dynamism with several
partitions and restructurings during the last decade.

The first topic was covered by a single question: “To whom
do you relate for different productive activities? —"relate”
referring to work-related demand of assistance. Each
interviewee was asked to establish their list of interactions.
The fact that “A” mentioned “B” does not necessarily imply
that “B” mentioned “ A”. Thisresulted inadirectional, binary,
actor-by-actor matrix. Responses were codified according to
thedifferent activitiesmentioned, resultinginan gjido’ sglobal
network, which could be divided into five specific networks:
coffee, palm, ecotourism, authorities, and general all-purpose.

Coffee group datafor the second topic of the network analysis
were obtained during the interviews by asking stakeholders
about the coffee groupsthey had belonged tointhe past. These
datawerecross-checked with theenvironmental organizations
that were working in the area and collaborating with coffee
groups. After the detailed social network survey of 2010, the
coffeegroupschanged again, andthisinformationwasupdated
based on specific data requested for this purpose.

Dataanalysiswasdoneusing UCINET 6.0 (network analysis),
NetDraw 2.098 (graph visualization), and two statistical
packages: SPSS 17.0 and R. Because standard inferential
statistical tools cannot be applied to SNA, we used arandom
permutation approach to test differences in the attributes that
explain network centrality (Hanneman and Riddle 2005).

RESULTS

Productive network analysis

The sociogram of &l the relationships identified during the
interviewsisshowninFigure 1. Weused UCINET categorical
core/periphery genetic algorithm to calculate the degree of
resemblance of the datato astar network (0= no resemblance;
1 = perfect resemblance), and obtained afitness of 0.524. The
block density matrix of the categorical core/periphery analysis
gavevaluesof 0.625for core-coretiesand 0.058for periphery-
periphery ties, suggesting a non-negligible level of centrality
(Hanneman and Riddle 2005).

Network betweenness was 31.71%, indicating a tendency to
form groups (Bodin et al. 2006). Clustering and groups were
analyzed using NetDraw. Girvan-Newman clustering best fit
(Q =0.158) consisted of five groups: three single peripheral
nodes; a five-nodes group, clearly separated on the right part
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of Figure 1; and a large group with the remaining 24 nodes.
The five-nodes group, which as shown below has specific
features, was aso identified in atwo-groups clustering based
on either factions or geodesic distances, which validates the
identification of this specific group. However, this group was
not isolated due to the existence of bridging links with some
core members.

Fig. 1. Sociogram based on al relationships. Node size is
proportional to cash income.
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Indegree quantifies how much a given person is a reference
or focal point for the rest, which indicates the ability of an
individual to be relied on, and thus creates a hierarchical
network with the most sought after individuals at the top.
Outdegree goes from a given actor to the rest of the gido,
which measures the capacity of connecting with others. The
hierarchy of the network was assessed using Krackhardt GTD
analysis(Krackhardt 1994). Three of thefour parameterswere
close to 1 (connectedness = 1.000; hierarchy = 0.554;
efficiency = 0.841; least upper bound = 0.983), indicating the
presence of a hierarchy in the network.

The two main factors determining the position in the network
were land tenure and level of income, two variables that are
covariates (U Mann-Whitney; z= 3.305; p = 0.001). The core
was occupied by richer gjidatarios, whereas the poorer
pobladores were displaced towards the periphery. Moreover,
income and tenure affected particularly the indegree, whereas
they did not have a significant effect on the outdegree, as
showed in Figure 2. Indegree-based T-test for tenure
confirmed that €jidatarios were mentioned significantly more
often (t = 1.891; p = 0.034), but there were no statistical
differencesin outdegree (t = 0.458; p = 0.325). Likewise, the
ANOVA test for levels of income indicated that the upper
income tercile had asignificantly higher indegree (F = 4.007;
p = 0.029), whereas no significant differences were found
regarding outdegree (F = 0.041; p=0.928). Ageand education
had no significant effect on degree of centrality.
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Table 1. Characteristics of the specific networks; n.s.= not statistically significant.

Active Ties Transitivity Network Network Central.  Tenure status (Fisher Income 2010
Nodes Central. Outdegree test, bilateral) (Fisher Freeman
Indegree Halton)
General 28 51 7.76% 11.34 14.67 ns. ns.
Coffee 20 22 2.20% 11.03 17.69 n.s. High Income
(p=0.054)
Pam 19 54 11.86% 11.03 50.99 Ejidatario High Income
(p=0.091) (p = 0.000)
Ecotourism 4 6 25.00% 6.04 9.37 n.s. Low Income
(p=0.097)
Authorities 12 11 0.00% 32.15 5.52 n.s. n.s.

Fig. 2. Outdegree and indegree boxplots for (a) land tenure
(gjidatario versus poblador) and (b) income group (terciles
of income).
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The global network included five types of relationships: three
specific economic activities (coffee, palm, and ecotourism); a
general, all-purpose, economic-related link; and the
interactionswith theformal, publicly elected authorities of the
gjido. This resulted in five networks that could occasionally
have overlapping bonds, such as coffee and palm. However,
thisoverlapping wasinfrequent, asthe global network had 123
ties, whereas the specific networks ties summed 144
altogether. The characteristics of the specific networks are
summarized in Table 1.

The general network, constructed on all-purpose or
unspecified relations, included most of the gido’s members.
Coffee, themain economic activity carried out by all members
of the community, wasthe largest of the three income-related
networks. The palm network was also large (despite this
activity being less spread out) becauseit involvesall members
of the palm cooperative and had the highest number of ties.
The ecotourism network was composed of the four people
engaged in this activity who do not belong to the pam
cooperative. The authorities network had the highest indegree
and resembled an almost pure star network because the
Comisariado gjidal attracted all the bonds.

The degree of closeness of each specific network was
estimated through its transitivity—the probability that if “A”
directsatieto“B” and “B” directsatieto“C”, then“A” aso
directsatieto“C” (Girvan and Newman 2002, Hanneman and
Riddle 2005). Ecotourism and palm had the highest
transitivity, which suggested tied, cohesive groupings,
although care must be taken, especialy in the case of the
ecotourism network due to its small size.

We applied Fisher's small samples exact test between
gidatarios and pobladores to compare their participation in
thedifferent networks(Table1). Ejidatariosweresignificantly
more present on the palm network, whereas pobladores did
not take part more significantly in any of the networks. We
used the Freeman-Halton extension of Fisher's exact test for
more than two populationsto contrast incometerciles. People
from the high income tercile were more present in the coffee
and palm networks, while the ecotourism network was made
mostly of peoplein thelower incometercile. The general and
authorities networks did not show significant differencesin
their parameters with regards to tenure or income.

Individuals were assigned to the specific network for which
they had thehighest indegree, and thisinformation wasplotted
inthe network to characterizethe dominant grouping activities
(Fig. 3). While palm acted as a strong networking activity,
coffeewasrepresented by theleadersof two of thethree coffee
groupsof thegjido, afeature shared by the authority’ snetwork
represented only by the Comisariado €jidal. The genera
network included the peripheral actors excluded from other
productive networks and one of thefounders of the gjido, who
was also the node with the highest betweennessin the global
network.

Coffee groups network analysis

While palm and ecotourism have each remained under asingle
group, coffee has changed in number and composition of
groups during the last decade. We used network analysis to
understand social evolution around coffee activities.
Organized coffee producers enjoy some advantages, notably
transport facilities, support for organic certification schemes,
and better prices (Table 2).
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Fig. 3. Sociogram of individual s assigned to the network
with the highest indegree. Node size is proportional to
indegree.

Table 2. Average selling prices for organized and individual
gjido's coffee producers. Based on our fieldwork data. Prices
are in Mexican pesos per kilo.
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Theuseof nonparametrictestsallowed usto assessdifferences
in group integration according to land tenure and income
(Table 3). Fisher's small samples exact test was used to
compare gjidatarios and pobladores. The differenceswere not
statistically significant at p < 0.10, although the initial group
was an gjidatarios-only group, whose relatively small sizedid
not alow it to reach the level of statistical significance.

The Fisher Freeman Halton extension of the Fisher test was
usedtoanayzeincomedifferences. The 2000 and 2004 groups
showed a significant predominance of the richer members of
the community. The creation of the third and fourth groups
facilitated the entrance of poorer members, which resulted in
a lack of income-related statistical significance of group
composition.

Table 3. Statistical testsfor land tenure and incometercilesin
coffee groups; n.s.= not statistically significant.

Tenure status Income
(Fisher test) (Fisher Freeman Halton)
Coffee Groups 2000 n.s. High Income (p = 0.002)
Coffee Groups 2004 n.s. High Income (p = 0.046)
Coffee Groups 2008 n.s. n.s.
Coffee Groups 2010 n.s. n.s.
Coffee Groups 2011 n.s. n.s.

2007 2008 2010
Organized sellers 214 234 32.6
Individual sellers 18.1 21.0 27.0

Figuredillustratesthechangesin coffeegroupsand thepeople
involvedinthem. At the start of 2000 (Fig. 4a, black ties) there
was asingle group, while the rest of the gido sold the coffee
individually. Existing tensions among members of the group
led to asplit in 2004 (Fig. 4b, black and green ties). In 2008,
some people, mostly peripheral members, created athird group
(Fig. 4c, pink ties). Some members of the first and second
groups, along with the entirety of the third group, started a
new group open to al gido members, both gidatarios and
pobladores, in 2010 (Fig. 4d, orange ties). Finaly, in 2011,
this group reached 24 people, including al the former
members of the second group (Fig. 4€).

Different dynamicsinfluenced the creation of the groups. The
2004 new group was formed, with help from Conservation
International, around some members of the palm cooperative
that had been created four years earlier and enjoyed support
from Conservation International. The third group was
established by people not bel onging to any of the two existing
groups, who looked for the advantages of being organized.
The last group represents a major organizational shift based
ontheideaof creatingalocal coffeebrand by taking advantage
of the environmental prestige of the place. This idea was
fostered by environmental institutions working in the area,
mainly CONANP, the National Commission for Protected
Areas,

DISCUSSION

Community network structure

Sierra Morena, like many other gjidos in Mexico, is not a
uniform community (Barnes 2009). The results show the
existence of centrality in the network (Borgatti and Everett
1999), where richer gidatarios—being mentioned significantly
more frequently by other nodes—tend to occupy core
positions. High indegree ¢jidatarios—frequently sought
people—act asfocal points, depicting ahierarchical structure
(confirmed by the Krackhardt test) whereits network position
is an indicator of the acquired social status (Snijders 2010),
which in this case relates to land tenure rights and income.
The relationship between economic assets and network
centrality has been demonstrated in other places (Wu and
Pretty 2004).

Ejidos, asother theoretically horizontal structures, arenot free
from power asymmetries (Whitehead and Tsikata2003, Peters
2004). Centralized structures are related to group efficiency
in problem solving (Freeman 1978, Bonacich 1987), and they
canbeoptimal intheinitial phasesof any institution or intimes
of change (Bodin et a. 2006, Janssen et al. 2006). Inthiscase,
some central actors have been crucia in the community
because they are the ones that have historically fostered
connections with outside institutions, one of the key factors
inunderstanding the successful development of thegjido. This
has been similarly reported in other contexts (King 2000).
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Fig. 4. Evolution of coffee groups, 2000-2011.
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By introducing innovations like the first coffee or palm
cultivated plots, core actors have acted as bridges (bringing
information from outside) and hubs (disseminating it). This
confirms Bodin and Crona's (2009) hypotheses about the
potential positive effect of core actors “with regard the
adoption of new, more sustainable farming techniques and
agricultural output at the village level” that “could be
beneficial for other formsof communication valueto resource
governance in the future” (Bodin and Crona 2009:371).

Innovations represent a process of collective learning
consisting of information transmission and deliberation
(Schudler et a. 2003, Newig et al. 2010). Core actors have
been key for the socia learning process of Sierra Morena.

However, other actors have also intervened since the gjido’s
structures facilitate deliberation, and regulations must be
discussed and approved within the assembly.

Atthesametime, our study alsoreflectstheclassical problems
derived from centralized structures. Gainsin collective action
can be outweighed by the exclusion of actors from decision-
making (Ernstson et a. 2008). This happened when Sierra
Morena’s collective working broke down in the 1980s due to
|eadership problems, atypical tendency in Mexican gjidosthat
usualy parcel land after initially working in unity (Haenn
2006). Informal conversations about that period in Sierra
Morenaconfirm that although the collective economy brought
good levels of livelihood and equity, the rupture eventually
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occurred due to the exclusion of people in decision-making.
Collective working seems to have been reinforced while the
land was being defended, as there was a clear and common
purpose. Once achieved, however, rivalries easily emerged.

The five-node subgroup is evidence of these rivalries which
have dominated the community sincethen. Their membersdid
not enter the palm cooperative due to problems with palm
leaders, and they preferred to start ecotourism activities on
their own. While subgroups bring heterogeneity to the
network, they can also prompt “usandthem” attitudes, thereby
hindering collective action (Borgatti and Foster 2003, Smith
2011).

Productive networks structure

Global processes such as market integration alter livelihoods
and social relationships (Ruiz Pérez et al. 2004, Godoy et al.
2007) because they require investments in new productive
structures that are adapted to different market demands. For
example, productive organizations such as common forest
enterprises are regarded as new ways of generating social
capital motivated by external factorsthat can lead to positive
outcomes in environmental governance (Antinori and Bray
2005). Our results show that after the breakdown of the gjido
in individual plots, different livelihood activities have been
the source of new networks. Coffee, the main income source,
generatesthe largest network. Itstransitivity islow because it
isacommercialization network organized around afew coffee
leadersthat acts once ayear around the coffee harvest period.
Thus, it does not confer a strong group feeling.

The palm network is more transitive than that of the coffeein
spiteof having acomparablesize. Because pamisaprotected
species, palm harvesting and commercialization are strongly
regulated. Transitivity, a measure of clustering, implies
cohesiveness, reciprocity, and fast communication inside the
group. Unlike the coffee market, the pam market is a
monopsony that works on a weekly basis. Thus, it requires
more planning and coordination (Rico GarciaAmado et al.
unpublished manuscript). A community enterprise—a
cooperative in this case—suits these requirements better
(Antinori and Bray 2005). This leads to strong and frequent
interactions, which results in a tighter structure with highly
united members. Although €jidatarios from the high income
tercile predominate in the cooperative, it is aso open to new
members under strict entering conditions (commitment to
plant 5 haof palm, invest some money, and meet weekly palm
deliveries), which has resulted in its recent expansion and
incorporation of pobladores. As of December 2011, the palm
cooperative consisted of 21 members.

Ecotourism, a small network in the gido, was proposed by
CONANP to diversify income options in the community.
However, theareaisoff themaintourist routes, and ecotourism
doesnot provideastable source of income, asopposed to other
places where it is displacing traditional activities (Garcia-

Ecology and Society 17(3): 3
http://www.ecologyandsociety.org/vol 17/iss3/art3/

Frapolli et al. 2008, Gutierrez Rodriguez et al. 2011). Hence,
ecotourismin SierraMorenaisaninferior opportunity carried
out by people from the low income tercile. The ecotourism
network has the highest transitivity, a normal fact given its
small size. It constitutes, together with one more person, a
distinct subgroup in the cluster analysis, thereby suggesting a
close structure.

Our study shows that market requirements, further than
shaping livelihood strategies, also shape different types of
networks. The palm network is dense and selective, while
coffee is lax and inclusive; they form two different and yet
complementary networks that are adapted to their respective
market requirements. Both networks can strengthen each other
because they occupy two different market niches. Ecotourism
can be complementary to coffee as well, but not to palm.

Transitivity can also be understood as an indicator of bond
strength, as tight bonds are expected to be more transitive
(Granovetter 1973, 1983, Weimann 1983). Thus, a more
transitive network like palm is a source of bonding ties that
reinforce the division within the community, while coffee
offers bridging ties that can potentially unite the whole gido.
While bonding ties—strong connections inside groups—
provide trust relationships, bridging ties—weak inter-groups
connections—give access to new opportunities, thereby
increasing diversity and resilience (Borgatti and Foster 2003,
Newman and Dale 2005, 2007). The general, al-purpose
network can also act as a bridging link, particularly for those
outside any other activity.

The creation of aunique and solid coffee group has increased
the bridging ties that have contributed to the recovery of
collective action after theindividualization of thegjido. These
links might evolve to bonding ties in the case of establishing
alocal coffee brand, as it may produce a denser and more
transitive network dueto increased planning and bureaucracy,
similar to that of the palm cooperative.

The evolution of coffee groups has followed a classical
adoption curve (Feder et a. 1985) where the wealthier
integrated the first group, with most members of the gjido
eventually joining in the last group. Coffee group
establishment hasbeen facilitated by the economic advantages
the groups offer to farmers. But it was the existence of an
origina commons—the gjido—that prompted the emergence
and reorganization of groups, especially for the poorer
members, as prior experiences enhance the ability to agree
upon rules (Ostrom 2000).

Building up social capital

Theingtitutional setting of the gjido facilitates the building of
social capital. It alows ties formation with face-to-face
communications, and thusincreases the potential for trust and
reduces transaction costs (Pretty 2003). It also forces people
to agree on common regulations and enforcement, including
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community work (Gibson et a. 2005). And, as shown in this
case, the gjido fostersthe emergence of bridging bonds, which
are important in order to achieve collective action (Newman
and Dale 2005, Bodin et a. 2006).

These properties do not automatically shape the gido as a
horizontal, non-conflictive, and fair structure. The SNA in
Sierra Morena has shown inequalities, distrust, and internal
disputes, asother studiesonthesubject haveal so demonstrated
(Agarwal 2001, Cleaver 2005). Still, they have achieved
collective action that has led to positive outcomes on natural
resource management. The common knowledge (to use
Chwe's [1999] terminology) making it possible has been the
strong consensus on the benefits of conservation: stable
sources of income through organic markets, environmental
quality of the place, and international prestige (Rico Garcia-
Amado et al. 2011).

The gjido’s structure has provided the basis for farmers
organization in the organic market, permitting advancement
in the value chain and improving their livelihoods, even for
poorer members. Thus, the jido, although harboring landless
peopleandincomedifferences(Taylor and Zabin 2000, Barnes
2009), can also beabuffer for inequalities, asit providesmore
opportunities for the landless than other types of properties
(Bray et a. 2006, Rico GarciaAmado et al. 2011).

Authority rotation in Sierra Morena has helped disseminate
power and build temporary bridging ties. This has led to a
changing network and an increase in redundancy and has
helped build resilience (Bodin et al. 2006). In this case, the
current Comisariado, ayoung person from the middleincome
tercile, has the highest indegree. The authority’s network is
also asource of tieswith outsideinstitutions. Linkswith other
gjidos, government ingtitutions, environmental nongovernmental
organizations, or international agents usualy channeled
through the Comi sariado, have been crucial for the successful
natural resource management in Sierra Morena, as they have
helped in fostering common knowledge. Similarly, non-
conflictive founding figures as the focal point of the general,
all-purpose network act as an inclusive and social smoothing
factor in the community.

Common knowledge is usually sown by dominant groups
(Ishihara and Pascua 2009). However, its ability to generate
bridging interactions and give some recognition and benefits
to marginalized groups has helped accomplish a positive
institutional outcome in Sierra Morena, in line with results
shown in other places (Taylor 1994, Newell et al. 2004).

CONCLUSION

We have used social networks to analyze arural community
with a successful management of common pool natural
resources. The network resembles a hierarchical structure,
withthebetter off tending to beinthecenter, whilethelandless
occupy peripheral positions. Although this has helped
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organize productive activitiesin the gjido, it has also been the
source of internal conflicts.

Market requirements shape productive networks. Commercialization
groups, like those for coffee, generate bridging ties, while
productive enterprises, likethe palm cooperétive, areasource
of bonding ties. Thus, different activities form diverse and
complementary networks.

Our study indicates that despite power asymmetries and
internal conflicts, thegjidofacilitatesan effectivemanagement
of common pool resourcesbut doesnot guaranteeitslongterm
success. Hence, there is a need to actively work on the
ingtitutional model (Klooster 2000) to ensure that the network
can be decentralized and efficient because “ highly centralized
networks may not be appropriate for governing social-
ecological systems over time” (Bodin and Crona 2009:371).
Reinforcing participatory education, higher transparency, and
better integration of the excluded population (Agarwal 2000,
Adams et a. 2003) could go in this direction.

Responsesto this article can be read online at:
http: //mwww.ecol ogyandsoci ety.org/vol 17/iss3/art3/responses/
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