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Globalization often involves unseen processes that restructure
rural economies, natural resource use (Hecht 2010), and the
natural environment (Heffernan et al. 2014). These processes
are particularly evident with the commercialization of non-
timber forest products (NTFPs). Rising economic value for
NTFPs often promotes intensive harvesting (Belcher et al.
2005; Marshall et al. 2006). Benefits gained from forest ex-
ploitation are generally distributed unevenly within a popula-
tion and contribute to widening socioeconomic gaps (Ruiz-
Perez et al. 2004). Market expansion into new areas has great
implications on both forest and livelihood sustainability
(Williams et al. 2000; Shackleton et al. 2009). Direct users
of NTFPs are particularly vulnerable to large-scale economic
processes, as their livelihoods depend on access to fixed
resources.

This research addresses how people cope with changes in
the market economy and natural resource access. In
Barreirinhas, Maranhão, Brazil, a rapidly growing global mar-
ket for buriti (Mauritia fleuxuosa L.f.) young leaf fiber hand-
icrafts has challenged the sustainability of buriti resources and
its associated livelihoods. I present a case study of the buriti
palm fiber market in Barreirinhas and address the following
questions: How does variability in resource access and socio-
economic status affect participation in the buriti fiber market?
What social mechanisms are used to overcome obstacles to
market participation? How are competing needs among user
groups resolved?

Buriti are single stem, dioecious, and arborescent palms
reaching over 30 m tall, and associated with fresh water and
swamp forests (Endress et al. 2013). Buriti palms are distrib-
uted across northern South America and considered a domi-
nant plant species in the Amazon (Peters et al. 1989). In all
areas of its occurrence, buriti palm parts are used economical-
ly (Lawrence et al. 2005), the palm itself offers habitat and
food resources to wildlife (Bodmer 1991; Brightsmith 2005),
and buriti swamp forests provide an important mechanism for
carbon sequestration and exchange (Lähteenoja et al. 2009;
Draper et al. 2014).

Some buriti products have developed high market value.
Destructive harvesting of buriti palms for valuable products,
such as by felling palms to collect fruit in the Peruvian
Amazon (Ruiz et al. 2001), has been a concern since the late
1980s (Kahn 1988; Manzi and Coomes 2009; Mesa and
Galeano 2013; Padoch 1988). Other buriti palm products,
such as young leaves and oil, are rapidly growing in value
and represent potential overexploitation challenges (Abreu
et al. 2014; Sampaio et al. 2008). A buriti palm produces an
average of one leaf per month (Sampaio et al. 2008). Unlike
the collection of fallen fruit and extraction of mature leaves for
subsistence, young leaves can more easily be overexploited
and negatively affect buriti palm sustainability. In addition to
commercial importance, buriti is one of the most important
plant species for indigenous groups, who rely on the palm
for such subsistence needs as food, shelter, construction ma-
terial, and ornaments (Gilmore et al. 2013; Sosnowska et al.
2015).

In Maranhão, a growing external market for buriti handi-
crafts has made young leaf fiber one of Maranhão’s most
economically valuable forest products (IBGE 2015). Buriti
young leaf fiber handicraft production is a complex process
including: 1) young leaf extraction; 2) rendering fiber by strip-
ping the epidermal layer, then boiling, dyeing, and drying the
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fiber; 3) knotting and joining fibers; and 4)making handicrafts
like bags, tablecloths, and hammocks using macramé, crochet,
and weaving techniques (Virapongse 2013) (Photo 1). Market
value chains for buriti fiber handicrafts help guide the process
from resource to market more efficiently. Different value
chain roles include buriti palm owners, extractors, handicraft
artisans, and vendors. Gender divisions and varying participa-
tion of children occur among these different roles (Fig. 1).
There can be some overlap among roles. For example, artisans
may extract their own leaves, as well as sell the finished prod-
uct (see Virapongse et al. 2013 for further details).

Four districts of Maranhão harvest buriti fiber com-
mercially, with Barreirinhas district as the highest pro-
ducer; 95–125 metric tons were produced annually in
Barreirinhas from 2004 to 2012. Buriti fiber in
Barreirinhas district has increased in value from
R$6165 (US$2097) per metric ton in 2004 (adjusted
for inflation to 2013 values) to R$9961 (US$5031) per
metric ton in 2013 (IBGE 2015). As with many forest
product markets, it is difficult to accurately estimate the
volume and monetary value of buriti products (Brokamp
et al. 2011). Despite this, in 2005, buriti fiber handi-
crafts were considered the second most important source
of income in Barreirinhas district (Barreirinhas 2005).

Study Site

Fieldwork was conducted in Barreirinhas district among 12
communities along the Preguiça River, from the river mouth
to 35 km inland (Fig. 2). Barreirinhas district covers an area of

3112 km2 and has 54,930 inhabitants (IBGE 2010), who are
mostly caboclos, people of mixed ethnic heritage. The main
urban center for Barreirinhas district is the town of
Barreirinhas, which is the main market for buriti handicrafts.
Mandacaru Community provides a secondary market for
coastal communities. Study communities that can legally col-
lect buriti young leaves are referred to here collectively as
Laranjeiras. These communities are located in the interior,
about 10 km (<30 min travel) of Barreirinhas town, and are
adjacent to buriti palm swamp forests. The group of study
communities that lack legal access to buriti resources is re-
ferred to here as Atins. Atins is located on the coast, about
35 km from Barreirinhas town. As buriti forests are located in
the freshwater - rich interior, most owners and extractors re-
side in Laranjeiras; artisans and vendors are found in both
areas.

Research Approach

A livelihood approach offers an analytical structure to address
the complexity of livelihoods by assuming that people draw
on a range of assets (natural, financial, human-made, physical,
and social capital) to pursue a variety of activities and liveli-
hood outcomes (Ashley and Carney 1999; Berkes and Folke
1994; DFID 2000). A livelihood system consists of a group of
people who share common access to resources and livelihood
activities. Livelihood strategies are the combination of activi-
ties that people undertake in order to achieve their livelihood
goals. A livelihood approach assumes that resources are used
as efficiently as possible and in different combinations de-
pending on the constraints, goals, opportunities, and compo-
sition of the household.

Data Collection

A quasi-experimental research design was used for quantita-
tive data analysis, so that the sample group consisted of a
target group and a control group with similar demographic
characteristics. Purposive sampling and respondent-driven
sampling were used to select a sample group of 106 individ-
uals from Laranjeiras and Atins. This sampling strategy was
used because it was not feasible to predefine all categories
relevant to the study (e.g., roles in the handicraft value chain).
Purposive sampling strategy entails selecting individuals
based on specific criteria (Coyne 1997). Respondent-driven
sampling identifies hidden but relevant populations
(Salganik andHeckathorn 2004), such as extractors of NTFPs.

The target group consisted of artisans and vendors of buriti
handicrafts (market participants). Control group individuals
did not produce or sell buriti handicrafts (non-participants in
the market), although they were demographically similar to
the target group (women aged 16–65 years). Using thesePhoto 1 Examples of buriti young leaf fiber handicrafts
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sampling techniques, there were 65 individuals from
Laranjeiras (participants n = 47; non-participants n = 18) and
41 individuals from Atins (participants n = 22; non-
participants n = 19) included in the sample. The purpose of
the control group was to understand characteristics that might
discourage participation in the buriti market, such as resource
access.

Laranjeiras interviewees were mostly women (91%)
with similar levels of personal and parental exposure to
buriti, including learning their handicraft skills from their
parents. Within the Laranjeiras sub-sample group, in com-
parison to participants, non-participants were younger
(about 10 years) and better educated, and had younger
households with less available household labor, more
household members, fewer household wealth indicators,
fewer livelihood activities, and longer personal and paren-
tal length of time in their current community of residence.
Atins interviewees (n = 41) were all women with similar
household-level engagement in subsistence use of buriti
and historical association to their community of residence.
Within the Atins sub-sample group, in comparison with
participants, non-participants had less personal and parental
exposure to buriti resources, and fewer learned buriti skills
from their parents.

To understand regional history, seven community ex-
perts were selected based on their reputation in the com-
munity as long-time residents in the region, as knowledge-
able about local history, and as lucid storytellers. To col-
lect data about local natural resource laws and policy, four
agency representatives in Barreirinhas from the Chico
Mendes Institute of Biodiversity Conservation (ICMBio),
the Ministry of Education, the Ministry of Environment,
and the Rural Workers Union were interviewed. To under-
stand processes for collecting buriti leaves, 28 owners of
buriti palms and 12 active extractors of buriti leaves were
interviewed. Owners and extractors were not included in
the sample group for quantitative analysis because almost
all were found in Laranjeiras.

Fieldwork was conducted during 18 weeks from
June 2009 to November 2011. Semi-structured inter-
views were used to collect data from the sample group
about individual and household level socioeconomics
(e.g., demographics, history, household wealth, buriti
participation, perception about buriti, individual
activities, and household activities; Table 1) and from
local agency representatives about natural resource man-
agement. Oral histories were collected from buriti mar-
ket participants and community experts on history.

Fig. 1 Value chain for buriti young leaf fiber handicrafts. Gender participation in the value chain roles are represented by M Men, W Women, CM
Children-Male, CF Children-Female. Squares represent actors. Arrows depict the movement of buriti young leaf resources between actors
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Analysis

First, qualitative interview responses from all interviewees
were analyzed in order to construct the regional history of
the study sites. Secondly, to understand socioeconomics asso-
ciated with participating or not participating in the buriti mar-
ket, exploratory statistics were used to identify 32 potentially
significant socioeconomic variables from interviews with the
sample group (Table 1). Two-sample t-test andWilcoxon rank
sum test (p < 0.05) were conducted to statistically compare the
socioeconomics between subsample groups from Laranjeiras

and Atins (dependent variable Blegal access to buriti^).
Statistical analysis was conducted using SAS 4.3 soft-
ware (2010, v 4.3, SAS Institute Inc.). Finally, results
were synthesized from the two analyses to identify the
social mechanisms used to overcome challenges to buriti
handicraft market participation. Qualitative information
were used to interpret results from the quantitative anal-
ysis. Results from the quantitative analysis were used to
understand the socioeconomic differences among sub-
sample groups from Laranjeiras and Atins, and how
these differences affect their market participation.

Fig. 2 Map of the study site (Image by Chelsie Romulo, adapted from Virapongse et al. 2013)
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Table 1 Definitions of
socioeconomic variables
categorized by individual and
household level

Variable name Description Range

Individual level variables

Individual demographics

Education Education (years) 1–13

Age Age (years) 13–66

Gender Gender; male (0) or female (1) 0,1

Individual history

Born community Interviewee was born in their current community 0,1

Personal exposure to
buriti

Interviewee has lived >10 years with close contact to buriti 0,1

Parent born in
community

At least one parent was born in the interviewee’s community 0,1

Parental exposure to
buriti

At least one parent has lived >10 years with close contact to buriti 0,1

Learned buriti from
parent

Interviewee learned their current buriti trade from a parent 0,1

Individual buriti participation

Association Has participated in an association of artisans/vendors 0,1

Family member collects Young leaves used by the interviewee are collected by a family
member

0,1

Experience selling Has worked with selling goods (not buriti products) 0,1

Made handicraft past Has made buriti fiber handicraft in the past 0,1

Knows strip fiber Has knowledge and experience to strip buriti fiber 0,1

Independence Believes buriti market participation offers more independence 0,1

No access buriti Has difficulty accessing buriti resources 0,1

Individual perception about buriti

Handicrafts lucrative Believes that invested time and energy is worth making handicrafts 0,1

Affinity to buriti Likes/would like working with buriti 0,1

Easy learn buriti Believes it is easy to learn buriti skills 0,1

Interest buriti Is interested to participate in the buriti market 0,1

Individual activities

Handicrafts activity Handicraft production is a main activity 0,1

Number activities Number of livelihood activities reported 1–5

Household level variables

Household demographics

Household size Number of household members 1,10

Household labor Number of household members earning income / number of
household members

0–1

Main income buriti Buriti provides main source of household income 0,1

Buriti household use Buriti leaves used for household subsistence 0,1

Household member buriti Number of household members participating in buriti activities 0–5

Household wealth

Wealth index Index including presence of tile roof, inside bathroom,
well-made floor and walls, water plumbing, and vehicle ownership

0–6

Consistent income At least one household member receives a monthly salary 0,1

Outside assistance People outside of the household contribute cash/goods 0,1

Access to credit Interviewee can borrow money 0,1

Household income

Handicrafts income Buriti handicrafts generate household income 0,1

Number income sources Average number of household incomes 0–7
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Regional History

According to the oral histories, Barreirinhas was established
over 200 years ago because of its abundant fresh water, arable
land, and easy access to the coast via the Preguiça River.
Inland Laranjeiras provided agricultural staples (e.g., manioc,
rice) and natural construction material (e.g., clay, palm re-
sources). Coastal Atins provided important marine resources,
such as fish. Many inhabitants of Laranjeiras and Atins were
descendants of fishing migrants, who had travelled north
along the coast from today’s Ceará State and settled around
the Preguiça River mouth. People moved along the river be-
tween Laranjeiras and Atins to extract and collect both inland
and coastal resources. Coastal Mandacaru Community (of
Atins) was an exception, as many people had migrated from
the interior to the coast to commercially extract mangrove
bark for finishing boat sails or for work associated with the
government supported Mandacaru lighthouse (est. 1940).
Although some communities were founded by indigenous
groups and by African slaves that worked on plantations
owned by European patrons, few interviewees recognized
these ethnic differences.

Over the last generation, the regional population increased
and restrictive property rights were more stringently enforced.
As spatial mobility reduced, families became extended across
Laranjeiras and Atins in permanent settlements. Because nei-
ther region produced important food resources (e.g., manioc
flour and fish) in equal or adequate abundance, extended so-
cial networks developed. Atins households relied on
Laranjeiras for access to goods, urban services, construction
materials (e.g., bricks and forest products), and freshwater. At
the time of the study, there were remnants of movement be-
tween regions as some Laranjeiras households still maintained
informal housing on Atins beaches for seasonal fishing oper-
ations. In contrast, fewAtins households were able to continue
accessing buriti leaves from Laranjeiras due to restrictive
property rights there. Atins and Laranjeiras are both accessible
by river and roads, although Atins is more isolated.

Over the past 50 years, the population of Barreirinhas ex-
panded from 30 households to over 3063 households (City
Department of Health 2010). Due to increased population,
development, and tourism from the Lençóis Maranhenses
National Park (est. 1981), competition over land and resources
grew. Today, people have increasingly left subsistence activi-
ties in order to specialize in income-earning activities, such as
intensified exploitation of buriti.

Buriti leaves have been long used for subsistence needs,
such as roof thatching with mature leaves and loom-woven
hammocks from young leaf fiber, and these are recognized by
most interviewees as traditional skills. The external market for
young leaf fiber handicrafts, which requires a different skill set
(e.g., crocheting tablecloths, weaving cloth), was introduced
in the region within the past 50 years when female artisans

from Laranjeiras and Atins were trained by male vendors
and non-local artisan cooperatives in the state capital of
São Luis. At that time, the handicraft market provided
important household income. One artisan remarked, BWe
worked in agricultural fields during the day. At night,
we gathered around candlelight to make handicrafts (for
sale).^

In 1975, Barreirinhas municipal law no. 161 was enacted to
restrict buriti product collection to residents living in commu-
nities adjacent to buriti swamp forests, and they were
prohibited from selling raw young leaves to outsiders, al-
though sale of processed products (e.g., rendered buriti fiber)
was permitted. The Brazilian Forest Code (Law 12.651/2012;
est. 1965) also indirectly supported buriti conservation by
mandating protection and state ownership of riparian zones
in unconsolidated areas within 50 m of the river edge, where
buriti palms were most abundant. Prior to these laws, most
buriti forests were open access. As the area developed and
was claimed, open access forests became scarcer and more
distantly located from the communities.

At the time of the study, buriti palms were found on private
land, government-owned land, open access, or common areas
used and managed by specific communities in Laranjeiras (C.
Farias, Rural Workers Union, July 8, 2011). From the agency
perspective, buriti forests required protection from commer-
cial overharvesting, although subsistence use of buriti leaves
was supported. A representative from the Ministry of
Environment (N. Lisboa, July 8, 2011) estimated that 80%
of the Barreirinhas district population relied on buriti for at
least part of their livelihood needs, a number supported by my
(unpublished) survey of Laranjeiras community. Immediate
residents could collect buriti leaves for subsistence if trees
were not permanently damaged (E. Macedo, ICMBio,
Oct 13, 2010). Regardless of the Brazilian Forest Code, com-
munity members believed that resources on riverbanks within
governmental authority belonged to the private owners of ad-
jacent land. Private owners represented a small minority of the
community; they rarely supported collection of buriti young
leaves, because it competed with other buriti uses (e.g., fruit,
mature leaves) (Virapongse et al. 2013). The few communities
that succeeded in organizing common areas for buriti leaf
collection did so after many years of social organization and
negotiation with the government. Overall, few extractors had
legal and communal rights to collect buriti young leaves.

Market directed production of handicrafts has intensi-
fied over the last two decades due to the increasing
popularity of the Lençóis Maranhenses National Park.
Interviewees from Laranjeiras and Atins had conflicting
views about the current availability of young leaves and
fiber. Some believed that these resources have become
more difficult to locate and access than in the past
when forests were open access. Others believed that
overharvesting had been threatening buriti forests, and
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that over the last 15 years buriti trees have become
healthier because of increased law enforcement and in-
creased use of industrial substitutes (e.g., replacement of
buriti leaf roof thatching). Overall, most interviewees
regarded buriti palms as a natural part of the landscape
- plentiful overall and regenerating easily if allowed.
Instead, the issue of concern was declining access to
buriti resources, which interviewees attributed to com-
peting market demand among artisans, lack of buriti
palm ownership, and legal restrictions to extraction.

At the time of study, Atins interviewees could no longer
extract buriti resources in Laranjeiras because of an enforced
combination of the Barreirinhas municipal law no.161, the
Brazilian Forest Code, and private and community-based land
ownership. However, Atins artisans continued accessing buriti
fiber through intermediaries who customarily transported
goods from Laranjeiras. In fact, most Atins artisans paid sim-
ilar prices for buriti fiber as Laranjeiras artisans (R$20–25 or
US$9–11/kg) by purchasing fiber through family and ac-
quaintances in Laranjeiras, who collected the leaves them-
selves. Interviewees without strong social connections to
Laranjeiras, such as those from Mandacaru community, paid
higher prices for fiber (R$25–30 or US$11–13/kg).

Although Laranjeiras residents have legal rights to extract
nearby buriti leaf resources, their access is limited by diffuse
ownership and the physical challenges associated with buriti
swamp forests. Most Laranjeiras artisans (68%) obtain young
leaves from relatives who extract leaves from family-owned
land (purchase or through permission) or riverside forests with
unrecognized or unenforced ownership (e.g., absent owners)
that they treat as open access. Others purchase rendered fiber.
Buriti swamp forests and palms can be physically difficult and
dangerous to access (e.g., mud flats; quickly changing season-
al tides). Only the most experienced and skilled extractors can
collect the most valued leaves from tall, adult buriti palms.
Overall, for both study areas, buriti leaf access is complex
and dependent on social mechanisms.

Socioeconomic Comparison between Laranjeiras
and Atins (Table 2)

Laranjeiras and Atins sub-sample groups were compared in
order to determine how people with and without legal access
to buriti young leaves participate in the market. Laranjeiras
(n = 47) and Atins (n = 22) market participants had similar
individual histories, with the exception that Laranjeiras partic-
ipants had a longer history of personal exposure to buriti re-
sources than Atins participants. Atins participants also had
weaker historical ties to their current community of residence,
as 50% of them are originally from Laranjeiras. Likewise,
55% of Atins participants had learned buriti preparation skills

as children living in Laranjeiras or from their mother who
came from Laranjeiras. Atins market participants reported
greater parental exposure than personal exposure to buriti,
and more frequently learned buriti handicraft skills from their
parents. In contrast, Laranjeiras participants more frequently
learned these skills from people around them.

Household wealth was similar between market participants
of both regions. Although household use of buriti was greater
in Laranjeiras, 40% of Atins participants used mature buriti
leaves to meet subsistence needs. In comparison to Atins,
Laranjeiras participants had more household members en-
gaged in buriti activities. In comparison to Laranjeiras, Atins
participants were more likely to report that engaging in the
buriti market was a worthwhile time investment. Interviewees
from both sites reported difficulty obtaining buriti fiber and
leaves.

Most socioeconomic factors, including household
wealth, were similar for Laranjeiras (n = 18) and Atins
(n = 19) non-participants in the buriti market. Thirty per-
cent of all non-participants had learned buriti crafts from
their parents as children, so they could engage in the
buriti market if they desired. More than 75% of non-
participants reported that participating in the buriti market
was a worthwhile and enjoyable activity. In comparison to
Laranjeiras, Atins non-participants demonstrated more in-
terest in joining the buriti market and reported that hand-
icraft production was a lucrative, easy-to-learn activity that
could bring greater personal independence. Non-
participants interested in joining the buriti market reported
that lack of skills and time were obstacles. Few non-
participants (20% of Atins, 5% of Laranjeiras) listed lack
of young leaves and fiber as a reason to not participate in
the market. Laranjeiras non-participants perceived that
buriti production was not a worthwhile cost-benefit invest-
ment and they lacked sufficient skills to transition into
making new products for a changing market.

Thirty-three percent of Laranjeiras and 72% of Atins
non-participants had engaged in the buriti market some-
time in the past. Although some Atins non-participants
had made handicrafts while living in Laranjeiras, most
had worked with handicrafts while living in Atins. Both
Atins and Laranjeiras were similar in regards to their in-
dividual buriti participation. More Atins non-participants
than in Laranjeiras reported having the expert skills of
rendering buriti fiber from raw young leaves, which hinted
at their strong background with buriti. Both groups equally
had experience with sales activities (70%), but most
Laranjeiras and Atins non-participants (75%) reported hav-
ing no interest in selling buriti handicrafts because they
lacked of money, time, and opportunity. Overall, most
Atins interviewees (participants and non-participants) per-
ceived that working with buriti was a worthwhile
investment.
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Discussion

The Atins group might be expected to represent an expanding
market for buriti handicrafts given external market

opportunities, but the results showed otherwise. Instead, it
was found that Atins was part of an extended system of tradi-
tional buriti use, where social mechanisms allowed them to
access buriti, while setting limits on their market participation.

Table 2 Means of socioeconomic factors among market participants and non-participants in Laranjeiras and Atins study areas

Participants (n = 69) Non-participants (n = 37)

Different meansa Laranjeiras (n = 47) Atins (n = 22) Different meansa Laranjeiras (n = 18) Atins (n = 19)

Individual level variables

Individual demographics

Education 4.80 (3.01) 4.55 (3.31) X 7.78 (4.15) 4.68 (2.60)

Age 38.72 (11.5) 42.91 (11.4) X 28.50 (10.67) 40.53 (13.52)

Individual History

Born Community 0.51 0.36 X 0.78 0.42

Personal exposure to buriti X 0.96 0.55 X 0.83 0.32

Parent Born In Community 0.51 0.32 X 0.69 0.39

Parental exposure to buriti 0.84 0.63 X 0.88 0.47

Learned buriti from parent 0.43 0.55 0.31 0.28

Individual buriti participation

Association X 0.22 0.71

Family member collects X 0.68 0.16

Experience selling 0.67 0.76

Made handicraft past 0.53 0.79

Knows strip fiber 0.14 0.44

Independence 0.73 0.81

No access buriti 0.73 0.72

Individual perception

Handicrafts lucrative 0.71 0.91 X 0.71 0.87

Affinity to buriti 0.93 0.90 0.76 0.76

Easy learn buriti 0.88 0.92 0.79 1.00

Interest buriti X 0.33 0.56

Individual activities

Handicrafts activity 0.94 0.95 0.06 0

Number of activities 2.43 (0.85) 2.55 (0.86) 1.56 (0.62) 2.05 (0.85)

Household demographics

Household size 4.66 (1.68) 5.05 (2.15) 5.17 (1.42) 4.79 (1.58)

Household labor 0.46 (0.22) 0.45 (0.21) 0.32 (0.15) 0.35 (0.20)

Main income buriti 0.68 0.73

Buriti household use X 0.89 0.41 X 0.83 0.58

Household member buriti X 1.70 (1.01) 0.82 (1.60)

Household wealth

Consistent income 0.64 0.41 0.72 0.47

Outside assistance 0.14 0.27 X 0.22 0.42

Wealth index X 3.08 (1.75) 2.36 (1.59) 2.56 (1.89) 2.68 (1.86)

Access to credit 0.46 0.36 0.22 0.47

Household income

Handicraft income 0.91 0.91 0.11 0

Number of income sources 3.62 (1.29) 3.68 (1.25) 2.94 (1.63) 3.37 (1.46)

a BX^ denotes statistically significant different means according to T-Test and Wilcoxon rank sum test (p < 0.05)
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Atins’ interviewees relied on market value chains, so-
cial networks, and social organization to ensure cheap de-
pendable access to buriti fiber. Lack of spatial mobility
can reduce access to natural resources (Sobreiro 2015),
but market value chains can offset this deficit. As Atins
households could not legally extract buriti products, their
participation was restricted to the market end of the value
chain, which was also the most financially rewarding
(Virapongse et al. 2013). Atins participants acquired buriti
fiber from Laranjeiras extractors, who were often rela-
tions offering reasonable prices for fiber. In comparison,
Laranjeiras participants could access all parts of the val-
ue chain, but often remained closer to the forest end of
the market chain.

The Mandacaru Community was an exception.
Participants here lacked social network connections to ex-
tractors in Laranjeiras, as well as the knowledge of how to
prepare fiber products (Mandacaru artisans had less than
five years experience working with buriti). Mandacaru
market participants, as a consequence, implemented social
cooperation initiatives. No other study community
succeeded in self-organizing in this way. Instead, other
participants relied on SEBRAE (the Brazilian government
micro- and small-businesses support service) based in
Barreirinhas (SEBRAE 2007) for marketing and produc-
tion assistance. For these communities, external assistance
was needed to engage in global forest product markets.
Social organization is essential for making NTFP value
chains more efficient and sustainable (te Velde et al.
2006) as it ensures better returns by providing more ne-
gotiating power to participants (Ghimire et al. 2004).

The power relationships inherent within multiple gover-
nance structures has implications for sustainability (Berkes
and Ross 2013). Neither the community-based (e.g., pri-
vate owners) nor the legal governance levels supported
collection of young buriti leaves, which is viewed as un-
sustainable. Extractors have the least power in this gover-
nance framework. They lacked ownership of buriti re-
sources and are often unable to gain permission to collect
leaves. Left with little choice, many extractors collected
leaves in places difficult to access or without permission.
These actions only furthered the social stigma associated
with young leaf extraction.

A desire to participate in NTFP markets is as important
as need ( Cocks et al. 2008; Shackleton et al. 2007).
Laranjeiras participants participated mostly on the forest
end of the value chain – the most risky (e.g., physically
challenging, potentially illegal) and labor-intensive portion
of the process. In addition, both a man (extractor) and a
woman (fiber processer) must work together towards the
same goal. For these reasons, Laranjeiras interviewees often
perceived the buriti handicraft process as difficult and
time-consuming, and not worth the investment. In contrast,

unable to directly access buriti leaves, Atins participants
worked on the market end of the value chain, so handi-
craft production was perceived to be an easy, lucrative,
and attractive activity for them. This perception was also
fueled by the scarcity of other income opportunities. These
results demonstrate that market value chain dynamics must
be considered in development initiatives that seek to en-
courage NTFP commercialization as an income generator.

Most Laranjeiras interviewees relied on their personal,
on-going experience to learn handicraft production skills.
In contrast, Atins interviewees relied more on knowledge
transmission through their parents. This demonstrates that
local knowledge transmission about natural resources is
particularly important outside the resource locale. In con-
trast, people with regular access to resources can learn and
generate knowledge through direct contact with the
environment.

Regarding the control group of non-participants, it is
necessary to consider a larger time scale in regards to their
market participation. Many non-participants had temporar-
ily stopped participating in the market because of lack of
time (e.g., an early phase of the household life cycle with
small children; Perz 2001). Others sought to join the mar-
ket, but lacked handicraft production skills. As other stud-
ies have shown (Cocks et al. 2008; Paumgarten and
Shackleton 2009; Shackleton and Shackleton 2006), lack
of wealth did not drive participation in the buriti market,
as non-participants demonstrated less financial stability
than participants. Even so, as other NTFP market studies
show (Marshall et al. 2006; Shackleton et al. 2011), buriti
handicraft production is an attractive, if hard to attain,
income earning option because there are few income gen-
erating choices available to women in the region. The
challenges cited by participants in the buriti market are
often not evident to non-participants, as they see the ben-
efits and not the obstacles of participating in the buriti
market.

Increasing demands for young buriti leaf fiber, com-
petition with other uses of buriti (e.g., fruit, mature
leaves), and control of buriti resources by governmental
agencies and private owners may lead to buriti use con-
flicts in the future. Secure ownership of NTFPs that
allows for more diverse user groups to access buriti
resources would help ensure that those who rely on its
resources most can meet their livelihood needs, while
supporting sustainable management of resources
(Ghimire et al. 2004; Kusters et al. 2006). Multi-scale
governance is needed to align governmental laws and
policy through better partnerships with less powerful
extractors, local resource managers (e.g., private
owners), and agency stakeholders to create management
plans that more closely reflects the reality of the re-
source and user base (Mayers and Vermeulen 2002).

Hum Ecol



Acknowledgements The author is grateful for the generous coopera-
tion of community members of Barreirinhas for participating in this re-
search. Many thanks to Marianne Schmink of University of Florida,
Noemi Miyasaka Porro of Federal University of Pará, and two anony-
mous reviewers for their comments and suggestions to improve the arti-
cle. Chelsie Romulo was responsible for creating the map. This research
was supported by a doctoral dissertation improvement grant from the US
National Science Foundation (award 1032034); a Botany in Action fel-
lowship from Phipps Conservatory, Pittsburg, PA; and a Brazilian
Initiation Scholarship from the Brazilian Studies Association.

References

Abreu Y. V., Ávila R. G., and Gonçalves T. S. (2014). The Buriti Agro
Extractivism: An Alternative for the Development of the Brazilian
Amazon Region. International Journal of Social Sciences and
Entrepreneurship 1(10): 189–197.

Ashley C., and Carney D. (1999). Sustainable Livelihoods: Lessons from
Early Experience, Department for International Development,
London.

Barreirinhas, P. (2005). Código municipal do meio ambiente de
Barreirinhas [Municipal code of Barreirinhas environment]. Report.

Belcher B., Ruíz-Pérez M., and Achdiawan R. (2005). Global Patterns
and Trends in the Use and Management of Commercial NTFPs:
Implications for Livelihoods and Conservation. World
Development 33(9): 1435–1452.

Bennett D. E., and Sierra R. (2014). Multi-Scale Dimensions of
Indigenous Land Tenure in the Amazon. Human Ecology 42(4):
551–563.

Berkes F., Colding J., and Folke C. (2000). Rediscovery of Traditional
Ecological Knowledge as Adaptive Management. Ecological appli-
cations 10(5): 1251–1262.

Berkes F., Colding J., and Folke C. (2003). Navigating Social-Ecological
Systems: Building Resilience for Complexity and Change,
Cambridge University Press, Cambridge.

Berkes F., and Folke C. (1994). Investing in cultural capital for a sustain-
able use of natural capital. In Janssen M. (ed.), Investing in Natural
Capital: The Ecological Economics Approach to Sustainability,
Island Press, Washington, DC, pp. 128–149.

Berkes F., and Ross H. (2013). Community Resilience: Toward an
Integrated Approach. Society & Natural Resources 26(1): 5–20.

Bodmer R. E. (1991). Strategies of Seed Dispersal and Seed Predation in
Amazonian Ungulates. Biotropica 23(3): 255–261.

Brightsmith D. J. (2005). Parrot Nesting in Southeastern Peru: Seasonal
Patterns and Keystone Trees. TheWilson Bulletin 117(3): 296–305.

BrokampG., Valderrama N., MittelbachM., Grandez C. A., Barfod A. S.,
and Weigend M. (2011). Trade in Palm Products in North-Western
South America. The Botanical Review 77(4): 571–606.

Chapin F. S., Folke C., and Kofinas G. P. (2009a). A Framework for
Understanding Change. Principles of Ecosystem Stewardship,
Springer, New York.

Chapin F. S., Kofinas G. P., Folke C., and Chapin M. C. (2009b).
Principles of Ecosystem Stewardship: Resilience-Based Natural
Resource Management in a Changing World, Springer Science &
Business Media, New York.

Cocks M. L., Bangay L., Shackleton C. M., and Wiersum F. K. (2008).
BRich Man Poor Man^ - Inter-Household and Community Factors
Influencing the Use of Wild Plant Resources Amongst Rural
Households in South Africa. The International Journal of
Sustainable Development & World Ecology 15(3): 198–210.

Coyne I. T. (1997). Sampling in Qualitative Research. Purposeful and
Theoretical Sampling: Merging or Clear Boundaries? Journal of
Advanced Nursing 26(3): 623–630.

DFID - Department for International Development (2000). Sustainable
Livelihoods Guidance Sheets. DFID. www.livelihoods.
org/info/guidancesheets.html.

Draper F. C., Roucoux K. H., Lawson I. T., Mitchard E. T., Coronado E.
N. H., Lähteenoja O., Montenegro L. T., Sandoval E. V., Zaráte R.,
and Baker T. R. (2014). The Distribution and Amount of Carbon in
the Largest Peatland Complex in Amazonia. Environmental
Research Letters 9(12): 124017.

Endress B. A., Horn C. M., and Gilmore M. P. (2013).Mauritia flexuosa
Palm Swamps: Composition, Structure and Implications for
Conservation and Management. Forest Ecology and Management
302: 346–353.

Ghimire S., McKey D., and Aumeeruddy-Thomas Y. (2004).
Heterogeneity in Ethnoecological Knowledge and Management of
Medicinal Plants in the Himalayas of Nepal: Implications for
Conservation. Ecology and Society 9(3): 6.

Gibson C. C., McKean M. A., and Ostrom E. (2000). People and Forests:
Communities, Institutions, and Governance, MIT Press, Boston.

GilmoreM. P., Endress B. A., and Horn C.M. (2013). The Socio-Cultural
Importance of Mauritia flexuosa Palm Swamps (aguajales) and
Implications for Multi-Use Management in Two Maijuna
Communities of the Peruvian Amazon. Journal of Ethnobiology
and Ethnomedicine 9(29): 1–23.

Hecht S. (2010). The New Rurality: Globalization, Peasants and the
Paradoxes of Landscapes. Land Use Policy 27(2): 161–169.

Heffernan J. B., Soranno P. A., Angilletta M. J. Jr., Buckley L. B., Gruner
D. S., Keitt T. H., Kellner J. R., Kominoski J. S., Rocha A. V., Xiao
J., et al. (2014). Macrosystems Ecology: Understanding Ecological
Patterns and Processes at Continental Scales. Frontiers in Ecology
and the Environment 12(1): 5–14.

Holling C. (1973). Resilience and Stability of Ecological Systems.
Annual Review of Ecology and Systematics 4(1): 1–23.

Horn C. M., Gilmore M. P., and Endress B. A. (2012). Ecological and
Socio-Economic Factors Influencing Aguaje (Mauritia flexuosa)
Resource Management in Two Indigenous Communities in the
Peruvian Amazon. Forest Ecology and Management 267: 93–103.

IBGE - Brazilian Institute of Geography and Statistics. (2010).
Barreirinhas-MA, Summary of Information.

IBGE - Brazilian Institute of Geography and Statistics. (2015).
Production of vegetal extraction and silvaculture 2004–2013.
http://www.sidra.ibge.gov.br.

Kahn F. (1988). Ecology of Economically Important Palms in Peruvian
Amazonia. Advances in Economic Botany 6: 42–49.

Kusters K., Achdiawan R., Belcher B., and Pérez M. (2006). Balancing
Development and Conservation? An Assessment of Livelihood and
Environmental Outcomes of Nontimber Forest Product Trade in
Asia, Africa, and Latin America. Ecology and Society 11(2): 20.

Lähteenoja O., Ruokolainen K., Schulman L., and Oinonen M. (2009).
Amazonian Peatlands: an Ignored C Sink and Potential Source.
Global Change Biology 15(9): 2311–2320.

Lawrence A., Phillips O., Ismodes A., Lopez M., Rose S., Wood D., and
Fardan A. (2005). Local Values for Harvested Forest Plants in
Madre de Dios, Peru: Towards a More Contextualized
Interpretation of Quantitative Ethnobotanical Data. Biodiversity
and Conservation 14: 45–79.

Liu J., Dietz T., Carpenter S. R., Alberti M., Folke C., Moran E., Pell A.
N., Deadman P., Kratz T., Lubchenco J., et al. (2007). Complexity of
Coupled Human and Natural Systems. Science 317(5844): 1513–
1516.

Lobato, F.M. (2008). Diagnóstico Turístico doMunicípio de Barreirinhas
- MA [Tourism diagnostic of Barreirinhas municipality - MA].
Report, Agência Espanhola de Cooperação Internacional (AECI).

Manzi M., and Coomes O. (2009). Managing Amazonian Palms for
Community Use: A Case of Aguaje Palm (Mauritia flexuosa) in
Peru. Forest Ecology and Management 257(2): 510–517.

Hum Ecol

http://dx.doi.org/http://www.livelihoods.org/info/guidancesheets.html
http://dx.doi.org/http://www.livelihoods.org/info/guidancesheets.html
http://dx.doi.org/http://www.sidra.ibge.gov.br


Marshall E., Schreckenberg K., and Newton A. (2006). Commercialization
of Non-Timber Forest Products: Factors Influencing Success: Lessons
Learned from Mexico and Bolivia and Policy Implications for
Decision-Makers, UNEP World Conservation Monitoring Centre,
Cambridge.

Mayers J., and Vermeulen S. (2002). Company-Community Forestry
Partnerships: From Raw Deals to Mutual Gains, International
Institute for Environment and Development, London.

Mesa L., and Galeano G. (2013). Palms Uses in the Colombian Amazon.
Caldasia 35(2): 351–369.

Ostrom E. (2009). A General Framework for Analyzing Sustainability of
Social-Ecological Systems. Science 325(419): 1931.

Padoch C. (1988). Aguaje (Mauritia flexuosa L.f) in the Economy of
Iquitos, Peru. Advances in Economic Botany 6: 214–224.

Paumgarten F., and Shackleton C. (2009). Wealth Differentiation in
Household Use and Trade in Non-Timber Forest Products in South
Africa. Ecological Economics 68(12): 2950–2959.

Perz S. G. (2001). Household Demographic Factors as Life Cycle
Determinants of Land Use in the Amazon. Population Research
and Policy Review 20(3): 159–186.

Peters C. M., Balick M. J., Kahn F., and Anderson A. B. (1989).
Oligarchic Forests of Economic Plants in Amazonia: Utilization
and Conservation of an Important Tropical Resource.
Conservation Biology 3(4): 341–349.

Ribot J. C., and Peluso N. L. (2003). A Theory of Access. Rural
Sociology 68(2): 153–181.

Ruiz-Perez M., Belcher B., Achdiawan R., Alexiades M., Aubertin C.,
Caballero J., Campbell B., Clement C., Cunningham T., and Fantini
A. (2004). Markets Drive the Specialization Strategies of Forest
Peoples. Ecology and Society 9(2): 4.

Ruiz R. R., Jarama C. F. S., Flores C. L., Sias C. R., Vásquez J. O., Isuiza
V. M., Luque H., Salinas J. S. R., Noriega D. T., and de María
Panduro F. (2001). Industrialización Primaria del Aguaje (Mauritia
flexuosa L.f.) en Iquitos (Perú). Folia Amazónica 12(1–2): 107–121.

SalganikM. J., andHeckathorn D. D. (2004). Sampling and Estimation in
Hidden Populations Using Respondent-Driven Sampling.
Sociological Methodology 34(1): 193–240.

SampaioM., Schmidt I., and Figueiredo I. (2008). Harvesting Effects and
Population Ecology of the Buriti Palm (Mauritia flexuosa L. F.,
Arecaceae) in the Jalapao Region, Central Brazil. Economic
Botany 62(2): 171–181.

SEBRAE (2007). Projeto: Artesanato nos Lençóis [Project: handicrafts of
Lençóis]. SEBRAE, Brazil.

Shackleton C. M., and Shackleton S. E. (2006). Household Wealth Status
and Natural Resource Use in the Kat River Valley, South Africa.
Ecological Economics 57(2): 306–317.

Shackleton C., Shackleton S., Buiten E., and Bird N. (2007). The
Importance of Dry Woodlands and Forests in Rural Livelihoods
and Poverty Alleviation in South Africa. Forest Policy and
Economics 9(5): 558–577.

Shackleton S. E., Shackleton C. M., Wynberg R., Sullivan C. A., Leakey
R. R. B., Mander M., McHardy T., Den Adel S., Botelle A., Du
Plesis P., Lombard C., Laird S., CunninghamA. B., and O’Regan D.
O. (2009). Livelihood Trade-Offs in the Commercialization of
Multiple-Use NTFP: Lessons from Marula (Sclerocarya birrea
subsp. caffra) in Southern Africa. In Shaanker R. U., Hiremath A.,
Joseph G., and Rai N. D. (eds.), Non-Timber Forest Products:
Conservation, Management and Policy in the Tropics, Ashoka
Trust for Research in Ecology and the Environment (ATREE),
Bangalore, pp. 139–173.

Shackleton S., Paumgarten F., Kassa H., Husselman M., and Zida M.
(2011) . Oppor tuni t ies for Enhancing Poor Women ’s
Socioeconomic Empowerment in the Value Chains of Three
African Non-Timber Forest Products (NTFPs). International
Forestry Review 13(2): 136–151.

Sobreiro T. (2015). Urban-Rural Livelihoods, Fishing Conflicts and
Indigenous Movements in the Middle Rio Negro Region of the
Brazilian Amazon. Bulletin of Latin American Research 34(1):
53–69.

Sosnowska J., Walanus A., and Balslev H. (2015). Asháninka Palm
Management and Domestication in the Peruvian Amazon. Human
Ecology 43(3): 451–466.

te Velde D. W., Rushton J., Schreckenberg K., Marshall E., Edouard F.,
Newton A., and Arancibia E. (2006). Entrepreneurship in Value
Chains of Non-Timber Forest Products. Forest Policy and
Economics 8(7): 725–741.

Virapongse, A. (2013). Forest Products for Subsistence and Markets:
Livelihood Systems and Value Chains of Buriti (Mauritia flexuosa)
in Brazil. Thesis.

Virapongse A., Schmink M., and Larkin S. (2013). Value Chain
Dynamics of an Emerging Palm Fiber Handicraft Market in
Maranhão, Brazil. Forests, Trees and Livelihoods 23(1–2): 36–53.

Von Glasenapp M., and Thornton T. F. (2011). Traditional Ecological
Knowledge of Swiss Alpine Farmers and their Resilience to
Socioecological Change. Human Ecology 39(6): 769–781.

Walker B., Anderies J., Kinzig A., and Ryan P. (2006). Exploring
Resilience in Social-Ecological Systems Through Comparative
Studies and Theory Development: Introduction to the Special
Issue. Ecology and Society 11(1): 12.

Williams V., Balkwill K., and Witkowski E. (2000). Unraveling the
Commercial Market for Medicinal Plants and Plant Parts on the
Witwatersrand, South Africa. Economic Botany 54(3): 310–327.

Hum Ecol


	Social Mechanisms and Mobility: Buriti Palm (Mauritia flexuosa) Extractivism in Brazil
	Study Site
	Research Approach

	Data Collection
	Analysis
	Regional History
	Socioeconomic Comparison between Laranjeiras and Atins (Table�2)
	Discussion
	References


