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Wild Rubber Extraction in the Peruvian Amazon:
local perception and socioeconomic indicators as
tools for decisionmaking

ABSTRACT

Forests play an important role in the life of indigenous communities. However, making non

timber forest management a profitable economic activity is a difficult task. Factors contributing

to this difficulty include the increasing pressure from the market economy, which leads

communities to opt for alternative economic activities such as agroforestry, timber harvest,

cacao, and aquaculture. External institutions have implemented rubber projects to reintroduce

the rubber extraction activity, but the outcomes of these projects are unknown. To help address

this issue, our research was conducted in the Sinchi Roca I native community in Peru. The

objectives were (1) to describe the process of wild rubber (Hevea brasiliensis) extraction; (2) to

analyze the local perception by gender of rubber management; and (3) to evaluate the

outcomes of this activity using socioeconomic criteria and indicators. Data collection techniques

included indepth interviews, focus group discussions, and intrahousehold surveys. First, we

found that locals once extracted rubber with unsuitable techniques, which have improved with

technical forest management. Second, wild extraction has a positive socioeconomic perception

for the community, mainly because it provides income for basic needs. Surveyed families

extract around 28,800 liters of rubber per year, averaging US$ 557.80 per family each year.

Finally, we found that men and women participate in wild rubber extraction and decision

making. However, women prefer not to actively participate in meetings with external institutions.

Despite the benefits found, current use of silviculture techniques and community empowerment

should be improved to take better advantage of existing potential.
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INTRODUCTION

Forests and their many resources have
played an important economic, social and
cultural role in the lives of indigenous
communities who have a high dependency
on forest biodiversity for their livelihoods
(Coomes et al. 2016; Godoy et al. 2002;
Khasa and Dancik 1996; Schaafsma et al.
2014). Worldwide, there are around 479.6
million indigenous people which represent
6.2% of the world’s population (ILO 2019).
Indigenous population influence the
management of at least 28% of the land
surface (FAO and UNEP 2020; Garnett et al.
2018) and look after 80% of the world’s
biodiversity (World Bank 2016).

Given this great biodiversity that exists in
forestlands and the amount of indigenous
communities that depend on natural
resources, forest management has become
a key alternative to the traditional harvesting
of forest products to reach a sustainable use
of natural resources. Moreover, during the
last century, native communities have
become stakeholders in forest management
projects, which created the term of
community forest management (CFM). CFM
basically refers to the type of forest
management where communities actively

participate in a technical forest management
(DeCamino 2000; FAO 2010; Sabogal et al.
2008). CFM efforts have been seen all over
the world with various approaches and
techniques (some with support of external
agents), resulting in diverse and at times
contradictory outcomes (Bowler et al. 2012;
FAO 2010; Mansuri and Rao 2004; Pagdee
et al. 2006).

The success of community forest
management projects might be due to the
implementation of certain strategies. These
strategies include: comanagement; a clear
definition of the rights, duties and
responsibilities; the strengthening of local
capacities and community organizations; the
participatory design; the integral or
ecosystemic approach; the implementation
of flexible and responsive policies to local
needs; ensuring access and ownership of
resources; as well as rigorous and
continuous monitoring of the results of the
project’s design (Álvarez et al. 2004; Álvarez
and Shany 2012; Bowler 2012; IIAP 2004;
Kajembe et al. 2006; Nguyen et al. 2008).

Examples of CFM efforts in Asia have
shown an improvement in governance,
social capital (organization and planning)
and empowerment after CFM for timber and
nontimber products. Economic benefits for

SIGNIFICANCE STATEMENT

For decades, rubber has been an important resource in Amazonian communities offering
a sustainable economic activity that complements the main sources of income such as
agriculture. However, how projects by external institutions performed is still unknown. By
knowing the actual outcomes of the rubber projects conducted in native communities, we
can prioritize forest management practices that go along with community interests and
provide a sustainable alternative. These alternatives together with other management
actions, can contribute to the conservation of a highly biodiverse ecosystem. We
demonstrate how governance, job opportunities, and income have increased after
implementing technical forest management. We also show the role of women in rubber
management compared to their minor role in other communities and the potential for growth
of rubber extraction.
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locals, new jobs and better distribution of
resources were also seen after CFM.
However, some of the efforts were lost after
projects with external institutions were
completed (Dev et al. 2003; Mahanty et al.
2009; Rebugio et al. 2010). Another example
from CFM is shown in Africa, where CFM
improved forest health and increased locals’
quality of life (Kajembe et al. 2006).

One of the areas that has received a lot
of attention in CFM efforts using various
strategies is Latin America. However, these
efforts have had disparate levels of success
like in Asia: some efforts were lost, and
projects were abandoned. CFM in Latin
America is usually carried out jointly with
external agents, which generally are non
governmental organizations (NGOs) (FAO
2010). Furthermore, CFM is focused
primarily on timber products (FAO 2010).
Despite the many efforts with CFM done in
Latin America, just around 3.5% of
production forests in the region are under
management (ITTO 2005a). There are
however some efforts in Mexico and
Guatemala that demonstrate that CFM is
successful for conservation strategies in a
similar way as natural protected areas, and
builds a better local economy (Bray et al.
2008; FAO 2010).

Out of the many Latin American countries
where CFM has been practiced, Peru
represents a high potential, but has not had
the results expected despite the large
amounts of resources invested for short
periods which is evidenced by the scarce
adoption and diffusion of CFM pilot
experiences (Medina et al. 2008). In Peru,
forestry is not a priority activity and accounts
for no more than one percent of the
country's Gross Domestic Product (Held et
al. 2015). This is due to the use of forests by
indigenous communities just for subsistence
purposes or for commercializing a few

products with little added value. Other
reasons for the disappointing levels of
success of CFM efforts are that communities
sign agreements with third parties selling
standing trees to companies, generally
under disadvantageous conditions for local
communities (AIDESEP 2013; Sabogal et al.
2008; Vera 2014). However, there have been
a few CFM efforts with timber products
under a Forest Stewardship Council (FSC)
certification, which were successful. These
efforts brought economic benefits,
improvement in social capital, and better
infrastructure (Bueno et al. 2006; Nalvarte
2015). There have also been some
successful CFM efforts with nontimber
products in Loreto and Madre de Dios (Peru)
with Mauritia flexuosa, Euterpe oleracea,
and with ecotourism (Gaviria and Sabogal
2013).

These prior CFM efforts around the world
have demonstrated that in developing
countries is not a homogeneous solution
(Álvarez et al. 2004; Álvarez and Shany
2012; Bowler et al. 2012; FAO 2010; IIAP
2004; Kajembe et al. 2006; Sabogal et al.
2008). In contrast, community forestry
adopts different approaches, some of which
work better than others (Shyamsundar and
Ghate 2011). The comparison of the results
of these studies is difficult, however,
because of the use of singlecase analysis,
the lack of common indicators, different
methodology or context, and poor study
design (Bowler et al. 2012; Pagdee et al.
2006; Rasolofoson et al. 2015). Therefore, it
should not be expected that different CFM
would be equally effective in relation to their
criteria and indicators, even if those projects
had the same design (Padgee et al. 2006).

Throughout the different applications of
CFM around the world, different criteria and
indicators have been used to measure
success and there is no consensus on how
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that success should be measured. This lack
of consensus might be due to the diversity in
communities’ structure and context which
make every study use different criteria and
indicators, sometimes adapting preexistent
protocols to local contexts (i.e. FAO n.d.;
ITTO 2005b). Some examples of indicators
used in CFM research include family and
community income, economic and financial
indexes, jobs and business management,
security and sustainability of the resources,
benefits of forest products, conservation of
the forest, vitality of forest ecosystems and
natural resource management, and
perception of the families on the forest
management, among other indicators (Dev
et al. 2003; Nalvarte 2015; RíosCortez et al.
2012).

In Peruvian Amazon communities, the
use of rubber was a traditional activity and
was used for lining fabrics and shoes to
make them waterproof as well as to make
other tools and utensils (GIZ 2012; WWFUK
2014). However, it is during the 19th and the
beginning of the 20th century, when the
Rubber Boom intensified its use (due to its
high potential for application in industry) and
marked an important epoch for rubber
extraction in the Amazon (JaramilloGiraldo
et al. 2017). However, the way rubber was
extracted in that time negatively impacted
indigenous people in the Amazon. Impacts
included mobilizing and mixing ethnic groups
between regions or countries, who were later
enslaved, tortured and murdered for not
meeting the quotas for extraction demanded
by the great rubber houses’ foremen that
obeyed international demand (Barclay 2012;
Chirif 2011; García 2001; Uribe 2013).

Even though these negative experiences
occurred, indigenous communities continue
to use rubber on their own initiative or due to
external agents as NGOs, International Aid
Cooperatives and National Forest

Conservation Programs. Examples of these
institutions working with rubber in the
Amazon are the German Society for
International Cooperation GIZ (working in
the Pichis river  GIZ 2012), the Research
Institute of the Peruvian Amazon (IIAP)
together with the Fondo para el Desarrollo

de Servicios Estratégicos INCAGRO
(working in the Madre de Dios region)
(Velarde et al. 2010), the WWFPeru
together with USAID (also working in Madre
de Dios) who provide technical support and
assistance to rubber production and export
to the company Empresa Comunal Jebe

Natural del MAP Tahuamanu ECOMUSA
(WWF 2015a). All these activities related to
rubber extraction are aimed at conserving
the forest and improving local livelihoods.
Rubber projects usually are worked together
with other economic activities such as
timber, cocoa, and coffee. Therefore, rubber
is often a complementary economic
alternative to other livelihoods and prioritized
by some local communities.

Despite communities’ interest in working
with rubber, little research focuses on rubber
extraction in all Peruvian Amazon, centering
the attention on the Madre de Dios region.
Furthermore, only some of the studies are
published as institutional reports and
handbooks but not in scientific journals. The
published literature is focused on the social
and historical level in relation to the rubber
boom but not on the management of the
resource itself, except in Brazil, where we
find most of the current literature on rubber
extraction. Among the current literature,
some studies center their attention on the
importance of the Brazilian rubber tappers in
the 80s grassroots movements, which
established extractive reserves to conserve
forest (Gomes et al. 2012; Gonçalves de
Oliveira and Vidotte 2016). Similarly, other
authors express a concern about how rubber
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tappers are changing their activity to
livestock mainly due to the low profitability of
rubber extraction (Salisbury and Schmink
2007). Furthermore, some authors focus on
analyzing the properties of natural rubber
(Peres and Pastore 2019; Posadas et al.
2016; Trovatti et al. 2016).

There is an increasing concern from
NGOs, local communities, National and Sub
national governments which involves what is
happening in Peru and specifically to how
rubber management is conducted in natural
forests, its importance to the conservation of
natural forests, its contribution to
communities’ livelihoods as a potential
sustainable economic activity (IIAP 2009;
Peres and Pastore 2019; WWFUK 2014)
and the outcomes of rubber projects
implemented over the years. This concern
requires an urgent need to address to
prioritize conservation efforts and forest
management in Peru. To tap into this issue,
this research was designed as a case study
in the Sinchi Roca I native community in
Peru. The main objectives were (1) to
describe the process of wild rubber
extraction, (2) to analyze the local perception
with respect to the forest management of
rubber, and (3) to evaluate the outcomes of
this activity using socioeconomic criteria and
indicators. The importance and originality of
this study is that it explores if there were
actual changes after various shortterm
forestry projects that involved rubber and if it
is worth it to invest resources to enhance
rubber extraction, which has been part of
their economic activities for decades. Our
results can be used as a tool for decision
making to prioritize conservation efforts and
forest management activities. This study
uses a set of criteria and indicators that are
clear, measurable and were elected
considering local conditions.

MATERIAL AND METHODS

Study area

The study was carried out in February
2016 at the native community Sinchi Roca I,
located in the departments of Ucayali and
Huanuco, Peru. The community is located
25 km upstream of the San Alejandro River,
six hours from Pucallpa, in the central
Amazonian forest of Peru (Figure 1). This
area belongs to the Tropical Wet Forest (T
wf) and Tropical Premontane Wet Forest
(TPwf) (Holdridge 1987). The predominant
climate is warm and humid (tropical).
According to the KöppenGeiger
classification, the average annual
temperature in the area is 26.1 °C, while the
average annual rainfall is 3 329 mm. The
area does not flood, with moderate drainage
and with a surface layer of decomposing
organic waste of approximately 20 cm. Clay
loam soils and sandy clay loam, with the pH
varying between 4.96 and 6.65, are found
(Quinteros 2001).

Sinchi Roca I belongs to the ethnic group
Kakataibo (Pano linguistic family) and has
827 inhabitants in 110 families (MINSAPerú
2015). The community has 23 986 hectares
(ha) entitled to them, out of which 18 752 ha
correspond to the forest management area,
according to the Management Plan of 2011.
However, for rubber management, the
community also uses territory outside of their
legal boundaries, which were their territories
in the past. The community’s main economic
activities are slashandburn agriculture,
fishing, hunting, extraction of forest products
and handicrafts.

Until 2015, the community had a contract
with a company, Forestal Nieto S.A.C., to
harvest timber in the forest management
area. The company used the Management
Plan of 2011, which originally included a
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supplementary management plan for rubber
(Hevea brasiliensis (Willd. ex A. Juss.) Müll.
Arg). Due to a breach of the plan, the
Peruvian Forest’s Supervision Institution
(OSINFOR) cancelled the community’s
permission to extract timber. Currently, the
community continues extracting rubber from
the area originally occupied by the company.

Data collection

Description of rubber extraction

We collected local information via in
depth interviews (as described in Bernard
2006) from five community members
regarding the historic and current activity of
rubber extraction, which helped us have a
general background and understanding of
how the activity has developed and how it
affects the economy and social life of
people. The interviews had a semiopen

questionnaire. The questionnaire included
the following topics: current use of forests
and how it has changed over time, what
projects and institutions have worked in the
area, sources of external support for forest
management activities and the community’s
perception with respect to forestry activities,
among other topics according to observed
interests. From these indepth interviews, we
synthesized an account of how extracting
rubber developed over the years. Authorities
interviewed were the community leader, the
lieutenant governor, the president of the
forestry oversight committee, the president
of FENACOCA (The Native Federation of the
Kakataibo Communities) who was also a
community leader before, and a female
leader (president of the Glass of Milk
association). In addition, two focus group
discussions (Bernard 2006) were held, one
with the rubber association (with 25
participants, all male) and the other one with

Figure 1. Location of Sinchi Roca I. Triangles represent the rubber parcels (local name: estrada)

managed by the rubber committee. Locations of the parcels are along the San Alejandro River for

easier access and transportation of the product. These locations were identified by locals through

participatory maps.



Fitts et al. 2020. Wild Rubber Extraction in the Peruvian Amazon: local perception and socioeconomic indicators as tools for
decisionmaking.

Ethnobio Conserv 9:24

7

women who are involved in forest activities
(15 participants). We considered important
to do a separate focus group with women
exclusively because of the community’s
social structure, in which women do not feel
free to express their opinion if men are
around. In both focus groups, we aimed to
gather information on the use of forest
resources (both timber and nontimber), the
people's different perceptions on subjects
regarding forestry activities, and projects and
institutions that have previously worked with
the community. At the end of the focus group
discussion, locals worked on a participatory
map to identify the use of resources, rubber
extraction areas and areas of conflict.

Perception of wild rubber
extraction in Sinchi Roca I

To measure the impact on and perception
by families of rubber extraction, intra
household surveys (Bernard 2006) were
conducted to the male and female heads of
each household. This technique allowed us
to compare gender opinions. The sample
size was calculated based on 110 families
(total present in the community) using the
finite population formula (with values: p= 0.5;
Z score=1.96, d=0.125, N=110, formula
described in AguilarBarojas 2015). We
applied the 80 surveys to 41 families (39
women and 41 men). To obtain results from
families who performed any forest
management activity and families who did
not, we used a stratified random sample
technique to select our target families. We
divided the sample into two categories (50%
of the samples in each category). Some
family members that were surveyed had also
participated in an indepth interview but with
different groups of questions. The surveys
were composed of five sections: (1)
Demographics, (2) Forestry activities
performed in the community, (3) Perception

of benefit and satisfaction on forest
management activities, (4) Governance and
participation in forestry activities, (5)
Perception of forest status. Some of the
topics on the surveys are not described here
as they are out of the scope of this paper.
The questionnaire included multiple choice,
open ended questions, freelisting and tables
to complete.

Outcomes of wild rubber extraction
using socioeconomic criteria and
indicators

To identify the local perceptions of
impacts of rubber management on socio
economic aspects, we established 8 criteria
and 17 indicators which are listed in the
summary table at the end of the results
section (Table 3). In this study, we propose a
set of simplified criteria and indicators that
could be replicated for similar research
objectives. These criteria and indicators
were selected and builtup combining
proposed criteria and indicators from CIFOR
(1999), FAO (n.d.), and ITTO (2005b), as
well as some of our own. They were
prioritized to accomplish the research
objectives according to this community’s
context in the social and economic fields.
We used these criteria and indicators to
build our questions for the diverse data
collection techniques described in this study.
After collecting the information, we returned
to these criteria and indicators to make a
decision on each of them based on each
outcome after the rubber management
projects in the community

Furthermore, to verify the species of
rubber (which is known by the common
botanical name shiringa) used by the
community, we collected three fertile
botanical samples (with fruit), which were
identified by the “Herbario MOL” at the
Universidad Nacional Agraria La Molina.
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correlations (Chi et al. 2013). We used
SPSS for Windows, Version 25 for the MCA.
Finally, participatory maps that locals
elaborated during the focus groups were
digitized and processed with the ArcMap
software. Once they were digitized, we
overlaid the different participatory maps to
obtain the areas where rubber is extracted.

RESULTS

The age of the surveyed people ranged
between 16 and 80 years ( =37). In each
household, there was an average of six
people (ranging from two to 11). As for their
education level, 45% did not complete
primary school, 28% had completed primary
school, 18% began but did not complete
high school, 6% finished high school and
finally, the remaining 3% studied higher
education (technical training, college or
university degrees).

Wild rubber extraction

Sinchi Roca I members reported that
around 60 families in the community (55% of
the families) extracted rubber by the 1950’s,
right after the Rubber Boom period. The
extracting techniques, however, were
inappropriate for the forest’s health, as
surrounding trees were unnecessarily cut
down to ensure more space for extracting
rubber. This lack of appropriate silvicultural
techniques and the damage to the
surrounding trees altered the natural
regeneration of the rubber trees.
Furthermore, due to this damaging
technique, whereby they scrapped the
rubber tree to extract the latex, the cambium
was sometimes harmed, which caused the
death of the tree. The equipment they used
back then included a scraper tool and rubber
bags (that were attached to the tree for

Ethics

We obtained the corresponding
permission and consent from the community
for data collection.

Data analysis

From the three techniques we used for
data collection (focus groups, intra
household surveys, and indepth interviews),
we looked for systematic patterns in the
qualitative data for perceptions and impacts
of rubber extraction. Then, we combined
qualitative and quantitative data which were
tabulated in a database. We first explored
the data with descriptive statistics to later
conduct bivariate and multivariate analysis.

We compared demographic variables
collected during the surveys (gender,
educational level, and age) with local
perception on benefits and satisfaction
towards rubber extraction (for both, the
categories were yes and no) and the
perception of forest status change in a ten
year period (categories: no change,
improved, or worsen). Age was reclassified
into three categories: [1530>, [3045>, [45+
years. Level of studies was also reclassified
in two categories: primary school, and high
school higher education. The comparison
between variables was conducted with Chi
square tests of independence. We used the
chisq.test function in R, with the Yates
correction and a 95% confidence level. As a
next step the compiled database was
analyzed through a Multiple Correspondence
Analysis (MCA) to further visualize the
relationships between the demographic
variables and our variables of interest (local
perception of rubber extraction) in two
dimensions. The MCA output plots the
original variables against the new
dimensions according to their mutual
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collecting the product). Rubber bags were
impractical for this purpose, so they were
later replaced by plastic containers. The
product underwent no quality control and
was sold as a raw product, with no further
transformation. Locals sold the product to
intermediaries who later on sold it to
industries for the manufacturing of natural
latexbased products.

During the last 15 years, the community
has signed several agreements with
different external agents to extract rubber
from their territories in exchange for some
benefit. These benefits included training,
equipment, infrastructure and jobs.
However, these agreements were unclear,
causing some troublesome situations in
which these external agents would be
dishonest on the amount of rubber that they
extracted due to the little control locals had
over their plots. These situations made
many people stop extracting rubber. It was
only between the years 2009 and 2012 that
locals started selling the product again, but
in a more manufactured form (field
coagulated sheets, as described by WWF
UK (2014) with the help of external
institutions. Since 2012, the National
Forestry Chamber of Peru (CNF for its
Spanish acronym) and other institutions
have carried out training sessions and
workshops within the community, which has
improved the quality of the activity, both for
forest health and for the product itself. One
rubber project carried out by the CNF in the
community aimed to strengthen the
technical skills of the committee members
and to help them initialize the commerce.

The project also provided a facility
equipped with machines for the
manufacturing process. This project
enhanced the creation of a rubber
committee. This committee is a mixed
gender association whose objective is the

sustainable use and management of rubber
through improving the processing
techniques and by coordinating its
commerce as a unique entity. The rubber
committee has 35 members (31 men and 4
women); each of them has one or two
parcels (containing 150180 rubber trees
each) where they extract wild rubber. They
usually work with their spouses in their
parcel. Each member works independently,
but the committee later collects the product
and sells it together; the income is then
distributed proportionally.

Nowadays, both men and women work
early in the morning extracting rubber.
Usually the process takes around four to five
hours, and then they go to their agricultural
parcels or perform other daily chores.
Rubber parcel locations can be observed in
Figure 1. Rubber is extracted only during the
dry season (MarchOctober) as in the rainy
period, the latex is diluted in the tree. In
general, protective measures for extracting
forest resources related to clothing and
basic equipment are not implemented by
locals. The heat, the discomfort, and the
lack of tradition are the main reasons for the
workers not to use protective equipment. For
rubber extraction, only boots are used as a
safety measure. However, in the past fewer
people wore boots and instead, most wore
sandals for walking in the forest.

The members of the committee reported
that they store rubber either in a liquid state
or processed as sheets. The product is then
commercialized in the cities of San
Alejandro, Pucallpa or Lima. Figure 2 shows
the rubber extraction process in the
community.

We found that Sinchi Roca I inhabitants
perform some forest care, but there were no
defined techniques with a clear purpose.
The population does not carry out technical
management activities. For rubber parcels,
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Figure 2. Wild rubber extraction and processing by locals. Panels A and B show the extraction

process. C and D show the rubber sheets after processing.

each member of the committee is
responsible for providing the necessary
maintenance to their parcels, which include
cleaning and weeding of the trails and
cutting branches or fallen trees (or those
about to fall) blocking the road. Because
their extraction activities are generally done
at a very smallscale, the population
commented that they do not have the need
to carry out any additional technical activities
related to forest care, nor do they have

enough training to carry out such activities.
On the other hand, due to regular training
sessions and workshops (done by the CNF
and The National Commission for
Development and Life without Drugs
DEVIDA), the locals have now improved
their harvesting techniques: they are very
careful with how the cut in the tree is made
to avoid introducing diseases to the tree or
damaging the cambium. In addition, they
regulate the amount of formic acid and other

A C

B D
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components they use in the processing of
the product to avoid affecting its quality.

Perception of wild rubber
management

To understand local perceptions of rubber
management, we studied its perceived
benefits and satisfaction. Among the
benefits, the most representative is that
extracting rubber provides income for basic
needs followed by job opportunities (See
Figure 3). Respondents commented that
there are rubber trees dispersed throughout
their territory, which represent big potential if
a greater effort is devoted to harvesting this
product (See Figure 1 for current location of
rubber parcels).

Of the surveyed population (n=80), 72%
indicate being satisfied with rubber
extraction activity (Figure 3). Among the
major reasons for satisfaction are the
following: the activity creates income (39%),
gives job opportunities (15%), and is
sustainable (13%). It is thus inferred that the
main reason for satisfaction with the activity
is the economic benefit it brings. On the
contrary, informants report that the main
reasons for dissatisfaction with the rubber
extraction activity were the following: the
person surveyed is not employed in the field,

so he does not receive any benefits (10%), it
was more profitable in the past (5%), and
there is not enough support from external
institutions (4%) (Figure 3). Among these
reasons, locals emphasized the lack of
support from external institutions. A second
point of dissatisfaction mentioned was that
in the past, the activity was more profitable.
In recent years, natural rubber has dropped
in price (1$ per kg) and thus, the intensity of
its extraction has decreased.

Results from the Chisquare tests of
independence and the MCA show
relationships between predictor and
demographic variables (Table 1 and Figure
4). The only significant relationship between
the variables for both tests was gender and
perception of forest condition.

The MCA analysis allowed us to further
visualize the relationships between the
demographic variables and our variables of
interest in different dimensions. The results
from the MCA are presented in a two
dimensional scatter plot (Figure 4). The first
and second dimensions (horizontal and
vertical axis) explain 51% of the total
variability (dimension one=28%; dimension
two=23%). The vertical axis is an indicator of
gender differences. A high score of this
dimension is related to gender perception:
women perceived dissatisfaction while men

Table 1. Chisquare tests of independence between demographic variables and perception of

benefits, satisfaction and forest condition (n=80). Significant results are marked by *. Where: df =

degrees of freedom and p is the pvalue
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Figure 3. Local perception on rubber extraction activity (n=80). Respondents were allowed to mention

more than one reason for their perception of benefits and satisfaction; therefore, percentages might

add up to more than 100%. Answers were open ended and assigned to common categories during

data analysis.
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were satisfied with rubber extraction. The
horizontal axis is related to the perception of
forest condition. We observed that women
perceive that the forest remains the same
(before and after implementing technical
forest management), while men do perceive
a change (either that it improved or
worsened); this result is also shown in the
independence tests. It should be noted that
only 10 out of the 80 respondents mentioned
that the forest’s condition had improved
(Figure 4). In addition, we observe that
perception of rubber benefits is the least
explanatory variable in dimension one and
gender in dimension two. Also, the MCA has
difficulties in assigning the education level
variable to any dimension given its similar
score in both while the contribution of age to
perception was correlated to the perception
of forest condition (Table 2).

Socioeconomic outcomes of wild
management

Social outcomes

Sinchi Roca I native community holds
several meetings in their communal room,
where members discuss topics of interest.
We reviewed seven community record
books where there were 47 general
community meetings concerning forest
management issues. Out of the topics
discussed, the main ones were
management documents (27% of the
meetings), invasions of their territory by
external agents (16%), a contract with the
Forestal Nieto S.A.C. logging company
(13%), contracts or agreements with other
institutions (11%), requests for money and
support from the logging company (9%), the
rubber projects (7%), illegal logging (5%),

Figure 4. Representation of the twodimensional solution of the MCA. Data derived from female and

male intrahousehold surveys (n=80) about perception of rubber extraction (benefits and satisfaction)
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the REDD + project (4%), monitoring and
control of resources (4%), sales of medicinal
plants (2%), and finally, land use change
issues (2%). In addition to these meetings,
NGOs and other institutions host training
sessions in the Sinchi Roca I’s communal
room where locals interested in natural
resource management participate.

Both men and women participate in
training sessions done by external
institutions and in the general community
meetings related to natural resources. Of the
people surveyed, 52% indicated that they
always attend the training sessions (24%
men and 28% women), 30% attend on a
frequent basis (20% men and 10% women),
15% attend on some occasions (6% men
and 9% women), and 3% (all women)
mentioned that they never attend such
meetings. Women indicated that they
sometimes do not have time to attend such
meetings due to house chores and the care
of their children. In addition, both men and
women indicated that they often live for
several days at their farms, which are far
from the communal meeting room, so they

do not attend the training sessions.
Furthermore, we observed that males
express their opinions and make decisions
more (61%) than females (39%).

Economic outcomes

Extracting rubber generates more jobs in
the community than logging. According to
the respondents, the activity generates
between 30 to 40 direct jobs. It should be
noted that these are the jobs recognized by
the respondents, since the official members
of the rubber committee who actively
participate in the activity are 35 people and
each of them usually works with their
spouse. Thus, the number of jobs generated
by this activity is, in fact, higher. However, in
the last years, the activity has lost
importance and some members of the
committee have stopped extracting rubber to
dedicate their time to cacao.

Sinchi Roca I inhabitants extract on
average 110 to 160 ml of latex per day from
an adult rubber tree (5060 cm diameter at
breast height [dbh]). This latex still has

Table 2. Discrimination measures for each variable and dimensions in multiple correspondence

analysis (The higher the value of the discrimination measure of a given variable in a given dimension,

the higher the importance of that variable within that dimension. Highlighted in bold text are the most

important variables for each dimension).
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impurities, so it goes through a casting
process, in which about 5% of the volume is
lost. If the final product is rubber sheets,
0.863 kg of rubber sheets are obtained per
liter of latex. At the end of 2015, the selling
price for liquid rubber was US$ 2.15 (1
US$=3.25 PEN) per kilogram and US$ 1.04
per liter. In 2015, the 19 families surveyed
that participated in rubber activities
extracted and commercialized in total
20 796 liters of rubber and 1126.60 kg of
solid latex (in the form of sheets); this
altogether represents a total income of US$
24 022.37. In addition, the total annual costs
that this activity generates are US$
13 424.31, which includes the equipment,
supplies, food and workforce. Therefore, the
annual net income for rubber was US$
10 598.06, which represents US$ 557.80
per family per year.

The results of this study make clear that
some improvements have been made but
there is still unfulfilled potential. Therefore,
at the end of our survey, we asked the
respondents to give us recommendations for
enhancing rubber extraction. This will help
decisionmaking and future project designs
in the community. They mentioned a list of
11 recommendations. The three main ones
were giving more support to the rubber
committee by providing them with materials
and supplies and more job opportunities
(23%); perform a more continuous and
organized work with greater dedication
(23%); and increase training (21%). Other
recommendations included enriching the
proactivity of the association's board
members, enriching the forest with rubber
tree plantations, improving the quality of the
product, and performing more silvicultural
treatments.

DISCUSSION

Through our study and the literature
reviewed, we observed that in Peru there is
a high rubber extraction potential for both
natural forests and agroforestry systems.
However, due to the lack of adequate
processing techniques and its subsequent
placement on the market, the activity is
generally not profitable if it does not have
external support during the development of
its value chain (IIAP 2009). Currently, the
resource can be accessed through non
timber forest concessions on public domain
lands and through permits on private lands
(i.e. private farms and forests in indigenous
communities) (SERFOR 2015). However,
rubber concessions and permits requested
from the Government are a minority in
relation to the total amount of available
forestry concessions and permits (only a
2%); and also, although there is a high
demand for rubber products at the national
level, national production barely represents
0.7% of imports (SERFOR 2020). These
numbers demonstrate this great potential
and the need for concrete actions to
promote this activity.

An example of a company that managed
to make the rubber activity profitable is
ECOMUSA, a company in Madre de Dios
(where 100% of the country's shiringa
concessions are located). ECOMUSA works
with four concessions and private properties
benefiting 22 families. The success of this
company is in part due to its partnership with
external institutions such as WWF, ACCA,
CARE and the Government (through the
Fondebosque institution). Similarly, in the
Amazon region, the Forest Program has
been working with 136 families from seven
native communities through the Asociación

de Productores de Shiringa de

Condorcanqui. This association sells and
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exports their production (SERFOR 2019).
The work carried out in these areas report
similar yield and willingness to work with
rubber to those from Sinchi Roca I that are
reported in this paper. This suggests that in
Sinchi Roca I, the use and sale of rubber to
an external market, with advice and support
from external institutions, would improve not
only local livelihoods, but also the
conservation of the community’s forests.
These forests constantly present invasion
threats and conversion to agricultural
activities of higher economic yield, so
through wild rubber management, locals can
have a sustainable way to contribute to the
conservation of these forests.

Overall, wild rubber management in
Sinchi Roca I has gone through different
stages in which community, family, and
individual perceptions towards the resource
have changed by different events that
occurred in their community and neighboring
communities that work with rubber. Our
results show that the perceived satisfaction
and benefits towards the resource were
overall positive for men and women but
some negative perceptions are present
within the community. In terms of benefits of
extracting rubber from a natural forest, we
observed that the most notable ones were
the income and jobs created. Despite these
varied perceptions, there is a tradition,
persistence, and hope that with the support
of cooperatives or the Government, the use,
processing, and subsequent sale of
products derived from rubber, can be a
sustainable economic activity for local
livelihoods. The positive perception that
Sinchi Roca I members have towards rubber
(which is contrary to perception towards
management of other forest products) could
be attributed to gender participation,
unsuccessful previous experiences with
other products (such as timber), and the

time that external agents (AIDER, DEVIDA,
CNF) have been working in the community
as discussed below. On the other hand, the
marked difference in perception about the
condition of the forest would respond, as
pointed out by Sunderland et al. (2014) and
CruzBurga et al. (2019) to men’s greater
knowledge of the diversity present in the
forest. They have a more general vision that
they build by carrying out activities
associated with extraction for subsistence
and sale. Likewise, the minority perception
of improvement in the condition of the forest
would be consistent with inadequate forest
management within the community (lack of
monitoring), which led to sanctions by the
Government for noncompliance with its
management plans.

During the process of wild rubber
extraction in Sinchi Roca I, women had a
higher participation in forest management
than what is usually observed in other
communities, which was reinforced by the
absence of notable differences found in
gender opinion through the criteria and
indicators analyzed. On the other hand,
despite the higher participation of women in
Sinchi Roca I, men’s opinion is given more
weight and they participate more in decision
making, basically due to traditions, language
ability and knowledge of the topic. Some
female interviewees felt that men got upset
when a woman spoke in a meeting;
therefore, women pointed out that they
prefer to attend but just to listen. We
observed that even though women have
received training on natural resources and
feel prepared to contribute in the meetings,
they generally do not participate as
expected. Furthermore, women mentioned
they feel that they do not speak Spanish as
well as men do, so they usually participate
less in the meetings where institutions are
present and Spanish is spoken instead of
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the Kakataibo language. During our time at
Sinchi Roca I, we observed that in general
men have a greater command of the
Spanish language because of their higher
level of education, their involvement in
commerce and their constant visits to the
towns and cities near the community. They
also show greater knowledge of resource
management issues and are better informed
about the situation of the community,
including the agreements the community
has with different institutions for extracting
resources. Despite these difficulties, it is
interesting that engineers who have worked
in the community commented that in Sinchi
Roca I there is a greater contribution and
participation of females than in other
Kakataibo communities. This situation is
usually seen in forest management studies,
where women have a lower rate of
participation and decreased decision power
(Sunderland et al. 2014). For instance, Khan
and Khisa (2000) show that women had a
very low participation rate in an agroforestry
project with rubber, and studies in REDD+
projects suggest that women have less
power than men in decisionmaking (Mwangi
2018). Evans et al. (2017) show that even
though both men and women believed that
women participated in decisionmaking,
participation was of low efficacy.

Sinchi Roca I has had several
unsuccessful previous experiences with
timber products due to the different
agreements they made with external
institutions, who unfairly distributed benefits
(only 2030% of the income would go to the
community), as reported by the community
members. The most recent company that
worked with them was Forestal Nieto S.A.C.
whose operations were perceived negatively
and failed to promote economic growth in
Sinchi Roca I. Therefore, locals have a low
expectation of future outcomes when new

projects or companies come to work with
timber. In addition, there is currently not as
much support from NGOs and other
institutions as previously. A big problem
observed in this study was that locals got
used to having constant assistance and
support from external institutions in diverse
projects, so they do not know how to carry
on a project without that support.
Consequently, locals are involved in working
on a project only while the institution
responsible for the project is present in the
area. After the project's timeframe expires,
native communities tend to abandon the
project and the previous efforts are lost.
Therefore, NGOs are opting for compound
projects with rubber and cacao or other
products to offer a variety of economic
activities that are more profitable altogether.
The success that the CNF had on the two
rubber projects (23 yearslong each) might
be due to the fact that they worked on an
activity that had been carried out by
community members for a long time and the
CNF reinforced it. Rubber extraction was
already an activity of interest in the
community. However, it should be noted that
projects that outside institutions carry out
tend to be of a short duration. Therefore,
only shortterm impacts can be measured
and not the mid or longterm impacts, which
can show a different outcome (Brunner et al.
2005). The establishment and consolidation
phase for a project to effectively show
results needs to be longer (Donovan et al.
2008).

Our results coincide with prior studies for
community forestry in different contexts,
which have reported both positive and
negative outcomes for CFM initiatives with
rubber; however, most of them were done in
a plantation or agroforestry context. For
example, for positive outcomes, Khan and
Khisa (2000) report that despite the
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inequitable distribution of land to farmers in
Bangladesh, rubber used in an agroforestry
system brought social and economic
benefits by creating a basis of livelihood,
such as employment, improvement of public
services in the area, and access to land for
the locals. In addition, Lahjie et al. (2018)
mention positive incomes in a rubber
plantation system, with maximum production
at 17 years. Nevertheless, JaramilloGiraldo
et al. (2017) find that rubber extraction in
natural forests is not economically viable
without government subsidies, mainly
because of the high costs and low density of
trees per hectare, which are not profitable if
the product is undifferentiated raw rubber.
We might observe the same results in Sinchi
Roca I if external support from third parties
was not present. Overall, results from
previous CFM projects are not directly
comparable due to a lack of standards,
common design, context and duration,
among other indicators (Bowler et al. 2012;
Pagdee et al. 2006; Rasolofoson et al.
2015), but are useful to design forest
management priorities considering the
lessons learnt from other projects. Findings
of this study relate specifically to this study
case, and results should not be extrapolated
directly to other communities.

CONCLUSIONS

This study has shown that rubber
extraction has a positive socioeconomic
perception among the people that live in
Sinchi Roca I. The main goal of the current
study was to evaluate and analyze local
perceptions and determine the socio
economic impact of the current system of
forest management for rubber. One major
finding was that women in the community
participate in the wild extraction activity, as
well as in the decisionmaking in community

assemblies, which is not common in other
native communities of the region. However,
Sinchi Roca I women prefer not to
participate actively in meetings with external
institutions.

The second major finding was that the
most frequent perceived benefit from rubber
extraction is the income the population
receives for their basic household needs.
The annual income for those families
interviewed amounted to US$ 557.80
(1812.90 PEN), from the 30 to 40 direct jobs
created by the rubber extraction for the
community that were identified by locals.
Overall, rubber extraction, through the
participation of a development project, has a
positive socioeconomic perception of
impact, with a considerably higher potential
for use and management by the community.

Overall, considering that the CNF has
been working with the community on
different projects, an improvement on
human capital has been observed, both for
silvicultural techniques and
commercialization of the product. However,
there are still several topics to be enhanced,
such as more training on quality control,
diversification of products, and governance.
Despite the benefits found, rubber extraction
still needs to be improved to take better
advantage of existing potential. Locals
possess little information on the benefits that
proper silviculture techniques have in the
yield and quality of the product.
Furthermore, there is still the need to
empower and accompany the community in
natural resources management in their
territory through training and their effective
participation to make community forestry
projects sustainable over time. Results from
this study will be a tool for decisionmaking
as they will help NGOs, local and national
government institutions, and other
policymakers prioritize forest management
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activities and projects in native communities
that go along with communities’ interests. In
addition, it will promote enforcing actions to
enhance sustainable economic activities for
locals. By knowing the current situation on
rubber extraction, decisionmakers can
identify areas of improvement and where to
put more effort based on the result of
previous conservation efforts. To
complement this study, we recommend
further research to determine the ecological
impacts of rubber extraction in this
community, which were not analyzed here,
following similar methodologies to the ones
described in this paper.
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