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ABSTRACT. Biological resource monitoring systems areimplemented in many countries and often depend on the participation
of local people. It hasbeen suggested that these systems empower local participantswhile promoting conservation. Wereviewed
three wildlife monitoring systems in indigenous lands and sustainable devel opment reservesin Brazilian Amazonia and onein
Namibian Caprivi conservancies, analyzing the strategies adopted and conditions that facilitated local empowerment, as well
as potential impacts on conservation. This provided insights into potential avenues to strengthen empowerment outcomes of
monitoring systemsin Latin Americaand Africa. We assessed four dimensions of empowerment at individual and community
scales: psychological, social, economic, and political. The conditions that facilitated local empowerment included the value of
natural resources, rightsto trade and manage resources, political organization of communities, and collaboration by stakehol ders.
Thewide range of strategiesto empower local peopleincluded intensifying local participation, linking them to local education,
feeding information back to communities, purposefully selecting participants, paying for monitoring services, marketing
monitored resources, and inserting local people into broader politics. Although communities were socially and politically
empowered, the monitoring systems more often promoted individual empowerment. Marketing of natural resources promoted
higher economic empowerment in conservancies in Namibia, whereas information dissemination was better in Brazil because
of integrated education programs. We suggest that practitioners take advantage of local facilitating conditions to enhance the
empowerment of communities, bearing in mind that increasing autonomy to make management decisions may not agree with
international conservationgoals. Our comparativeanal ysisof casesin L atin Americaand Africaallowsfor agreater understanding
of the relationships between resource monitoring systems, local empowerment, and conservation.
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INTRODUCTION

Tropical countries have adopted different approaches to
decentralizeand democrati ze biol ogical resourcemanagement
(Larson and Soto 2008). Protected areas where people have
collective management rights are one of these approaches,
decentralizing power while merging conservation and
development goals (Brown 2002). Biological resource
monitoring systemshaveal so beenimplementedto understand
the consequences of contemporary speciesloss (Scholeset al.
2008), particularly for common-pool resources in these
protected areas (Danielsen et al. 2010a). These systems
increasingly depend upon the involvement of local people to
improvetheir efficiency (Danielsen et al. 2005, 2011) but can
fal if information is not useful to local communities
(Lawrence and Elphick 2002, Danielsen et a. 2003). The
intensification of local participation in biological resource
monitoring systems introduces social, palitical, and cultural
dimensions to monitoring systems that go beyond data
collection (Lawrence 2006, Stuart-Hill et al. 2006, Danielsen

et al. 2010a, Lindenmayer and Likens 2010) and has potential
implications for loca empowerment (Moller et a. 2004,
Lawrence et a. 2006, Chambers 2007).

Participatory monitoring is a conservation strategy that
enables empowerment to be more effective and lasting than
participatory methods with a shorter life-span (Danielsen et
a. 2003, Rijsoort and Jinfeng 2005, Stringer et a. 2006,
Cundill and Fabricius 2009). However, local participation
alone does not guarantee empowerment because it depends
upon the local context and the strategies employed when the
monitoring program is implemented (Danielsen et al. 2009).
Recent attempts to understand the relationships between
resource monitoring and local empowerment in the tropics
indicate that local participation promotes empowerment in
diverse ways (Lawrence 2006, Garnett et al. 2009, Danielsen
et a. 2010a). As more communities are tasked with
decentralizing resource management (United Nations
Environment Program 2001), and conservation strategies seek
toinclude local empowerment (Brown 2002, Kilbane Gockel
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and Gray 2009, Lele et a. 2010), a deeper understanding of
the empowerment outcomes of participatory programs is
required (Danielsen et al. 2009, DeCaro and Stokes 2008).

We contribute to this debate by investigating the relationship
between participatory biological resource monitoring and
local empowerment at different scales and dimensions,
comparing it across different regions. We describe three new
initiativesin Brazilian Amazonia and revisit oneinitiative in
the Namibian Caprivi in southern Africa, analyzing the
strategies used in the monitoring systems and externa
conditions that facilitated local empowerment. Finaly, we
discuss how monitoring systems could improve local
empowerment in Latin America and Africa, as well as the
potential consequences of such empowerment for
conservation.

Empower ment: a multidimensional and multiscalar
concept

Concepts of power may vary according to the necessity to
explore and explain diverse contexts and may be dependent
on the actors involved in power relationships (Eyben et al.
2006). Therefore, practical working definitionscan beapplied
in study cases. Because we deal here mainly with “informal
power that is dispersed through society and operates in al
relationships’ (Eyben et al. 2006:2), we adopted the broad
definition of empowerment as*“ aparticipatory, developmental
process through which marginalized or oppressed individuals
and groups gain greater control over their lives and
environment, acquire valued resources and basic rights, and
achieve important life goals and reduced societa
marginaization” (Maton 2008:5). Empowerment is
simultaneously a conseguence and a process of development
at individual or community scales (Rappaport 1987) allowed
by the powerful or conquered by the powerless (Luttrel et al.
2009). At the scale of anindividual, empowerment represents
one' scapacity togain control over personal lifeandto promote
changes in power structures that improve one's well-being
(Zimmerman et a. 1992). At the scale of the community,
empowerment refers to the processes that make a community
gain collective power in relation to a previous state (Eyben et
al. 2006). Whether at the individua or community scale,
empowerment can occur in different dimensions (Speer and
Hughey 1995, Sofield 2003, Manton 2008). Thesedimensions
include psychological (e.g., development of pride, self-
esteem, the feeling of freedom of choice), economic (e.g.,
financial resources, control of subsistence resources), social
(e.g., women rights, education, improvement of local
organizations, increased social capita), and political (e.g.,
participation in decisions, development of leadership,
increased local governance over natural resources). Although
separated into these categories to facilitate our analysis,
empowerment in one dimension or scale is not independent
from others (Saegert and Winkel 1996, Lawrence 2006).
Social and political empowerment, for example, may be
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simultaneously achieved by an individual and, at the same
time, influence community empowerment (Samah and Aref
2011).

Werecognizethat agradient of empowerment may occur, with
individual psychological empowerment in opposition to
political community empowerment (Arnstein 1969, Rocha
1997). The former could be considered a simpler scale and
dimension because of its restricted transformative power,
whereas the latter could be considered a more complex
empowerment because of its lasting and more transformative
characteristics(Kapoor 2002). Weal so acknowledgethat there
are situations in which empowerment may not fit into this
model and transformative changes may occur because of
power changes at simpler scales and dimensions (Lawrence
2006).

METHODS

Description of the community-based monitoring case
studies

We briefly describe the four community wildlife monitoring
systems from Latin America and southern Africa (Table 1).
Details may be found in their associated publications. Three
systems were implemented in Brazilian Amazonia protected
areas (two of which are Sustainable Devel opment Reserves):
hunting in indigenous lands in Acre state (HIL), biodiversity
and natural resource use in Amazonas protected areas
(ProBUC), and the fauna monitoring system of the Mamiraua
Sustainable Development Institute (SMUF). The fourth, the
event book system (EBS), was established in Namibian
Caprivi Conservanciesin Africa. Thefour monitoring systems
use sample methods and quantitative indicators widely
reported in the scientific literature (e.g., Peres 2000, Stuart-
Hill et al. 2005, Rist et al. 2010) and have been adapted to their
local contexts given the monitoring targets.

Monitoring of hunting in indigenous lands in Acre state
(HIL)

The system for monitoring wildlife hunting in indigenous
landsevaluatestheeffectsof wildlifeuseby indigenouspeople
and was co-designed by indigenous leaders, the local
nongovernmental organization (NGO) Comissio Pré-indiodo
Acre, The Nature Conservancy staff, and protected areas
managers. The system was implemented in 2004 as a
component of the education program led by Comisséo Pr6-
indio do Acre for indigenous agroforestry agent
representativessel ected by indigenouscommunities (hereafter
monitors), and paid for by the Acre state government, which
is responsible for leading environmental discussions with
communities and external ingtitutions. Forty-five monitors
were responsible for mobilizing their communitiesto record,
analyze, and interpret hunting data. The monitoring tools and
methods were adapted to daily activities, demanding little
additional labor. Monitors reported daily hunting activities


http://www.ecologyandsociety.org/vol17/iss4/art22/

Ecology and Society 17(4): 22
http://www.ecol ogyandsociety.org/vol 17/issA/art22/

Table 1. Characteristics of biological resource monitoring systems in Brazilian Amazonia and Namibian Caprivi.

Resource monitoring system

Characteristic Hunting in Indigenous ~ Biodiversity and Natural Resources  Fauna Monitoring System of the  Event Book System (EBS)
Lands (HIL) Monitoring Use Program of Mamiraua Institute (SMUF)
Amazonas Protected Areas
(ProBUC)
Location Brazilian Amazonia Brazilian Amazonia Brazilian Amazonia Namibia Caprivi
Region Acre state Amazonas state Amazonas state Namibia
Protected Area/l[UCN Indigenous Lands (IL), State Protected Areas, mainly Sustainable Development Conservancies
category mainly Kaxinawa and Sustainable Development Reserve  Reserve (SDR) Mamiraua and
Katukina (SDR) Uacari Amana

Management regime Federal land; indigenous
communities have
exclusive subsistence use

rights

civil society
Approximate extent of 6243 kmz (8 1L) 6330 km? (1 SDR)
monitoring system
(number of protected
areas)
Average community 65 (45) 40 (6)

population (number of

communities)

Biological resources Game species and harvest Game species and harvest, plant
monitored species extractive production
Importance of Main meat source Game commonly used; manioc flour
monitored resource to and fish are the main income
communities

Stakeholders Indigenous communities, Ribeirinho communities, local
participating Comissfo Pré-indiodo  associations, municipal governments,

Acre (local
nongovernmental
organization), The Nature
Conservancy, Gordon and
Betty Moore Foundation,
independent researcher

State land; communities have
concession for subsistence use; co-
managed with government
environmental agency and organized

Centro Estadual de Unidades de
Conservagdo (state environmental
agency), University of Amazonas,

Instituto Nacional de Pesquisas

Amazonicas (research institute),

Federal government (ARPA

State land; communities have
concession for subsistence use;
co-managed with government
environmental agency and
Mamiraua Sustainable
Development Institute

Federal land; communities
have use rights

34,624 km? (2 SDR) 149,829 km? (71
Conservancies)
74 (10) 3784 (59)

Game species and harvest Game species and harvest,
craft resources and sales,
rainfal
Economic benefits from
crafts plant products and
wildlife; food supplemented
by wildlife
Namibian Association of
CBNRM Support
Organizations, Ministry of
Environment and Tourism,
World Wildlife Fund,
University of Namibia

Main meat source

Ribeirinho communities,
Mamiraua Sustainable
Development Institute (research
institute), Gordon and Betty
Moore Foundation

Program), Gordon and Betty Moore

Foundation
Ingtitution requesting ~ The Nature Conservancy, Amazonas state government, Federal
monitoring system Gordon and Betty Moore government through the ARPA
Foundation program
Main objective of Education and Management information and
monitoring system management livelihood improvement

Mamiraué Sustainable
Development Institute

World Wildlife Fund,
Integrated Rural
Development and Nature
Conservancy, Ministry of
Environment and Tourism
Management of stochastic
events

Management information and
scientific research

using simple indicators such as number, species, and weight
of hunted animal s (Constantino et al. 2008, Constantino 2010;
Table 1), which allowed inferences of wildlife harvest and
availability (Jerozolimski and Peres 2003, Fa and Brown
2009). Comissio Pré-indio do Acre and associate scientists
provided technical support in the recording and analysis
phases through the education program. This framework did
not initially guaranteeinformation quality, but maintained the
program’s empowerment objective. Because collaboration
with external researchers created new ways for monitors to
analyze the data, some villages started using monitoring

information for local management (Constantino et a. 2008).
Some monitors replicated the education model in village
schools, using monitoring tools and data to teach diverse
disciplines, and involved community membersinthe analysis
and interpretation of monitoring results. Additionally,
whereas some monitors set aseries of community meetingsto
discusswildlifemonitoring and management, othersrequested
training in new monitoring techniques (i.e., line transects) for
gathering supplementary information. Regionally, monitoring
information oriented conservation policy by updating the state
ecol ogical-economic zoning (Chaveset al. 2012). Monitoring
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continuedin most villagesdespitethefact that funding stopped
three years after project initiation.

Biodiversity and natural resource use monitoring program
for Amazonas protected areas (ProBUC)

ProBUC was developed by the Amazonas state government
Center for Protected Areas as acommunity-based monitoring
system based on three main principles (Marinelli et al. 2007,
Ferraz et al. 2008, FonsecaJunior et al. 2011): (1) researchers,
government technicians, and local people must participate in
all monitoring phases; (2) results must be applicable to local
resource management; (3) the system and capacity building
must besustainableover thelong term. Monitorswere selected
and trained based on interest and community approval, but
women were prioritized for participating in some monitoring
protocols. Further adaptation of the monitoring tools alowed
illiterate community members to participate. Data collection
beganinthe Uacari Sustainable Devel opment Reservein 2007
and was conducted exclusively by paid monitors.
Communities selected the monitoring targets based on the
identity and availability of resourcesharvested locally such as
medium and large terrestrial game and turtles, aswell asfish
and plant extractive production. The quantitative indicators
weresimple, e.g., thenumber and speciesof animalsharvested
and observed in linear transects, fruit and timber production,
and number of turtlenests(Andradeet al. 2005, FonsecaJunior
et al. 2011; Table 1). Additional qualitative indicators were
adopted to improve the management system description such
asthe harvesting technique. Community membersand leaders
participated in data analysis and program evaluation at
periodic meetingsfor result feedback; the continuoustraining
and discussions alowed the development of individual skills
related to natural resource management and communication
in wider debates. Monitors often represented their
communities in discussions with municipal and state
government to plan the management of the Uacari Sustainable
Development Reserve and its vicinity. Moreover, the staff of
the Center for Protected Areas and the communities also
planned and executed a socialization strategy called Médio
Jurua River Ecological Games, an annua cultura,
educational, and recreational event that involved all
communities of the Uacari Sustainable Devel opment Reserve
and their guests. Although focused on monitoring and
conservation, the discussions during this event were not
restrictive, allowing for strengthened internal social ties and
community insertion in the municipal political agenda. With
ProBUC’s consolidation and the development of reciprocal
trust between the Center for Protected Areas staff, monitors,
and communities, more local people requested participation
in ProBUC. This achievement was possible because of the
constant presence of the Center for Protected Areaslocal staff
and their genuine emotional involvement in the program, both
of which fostered the emergence of reciprocal respect and a
sense of group responsibility.
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Fauna monitoring system of the Mamiraua Sustainable
Devel opment Institute (SMUF)

The Mamiraud Sustainable Development Institute, an
organization of the civil society supported by the Brazilian
Ministry of Science and Technology, created SMUF in 2002.
The scientific objectives of SMUF were to quantify game
harvest by communities, collecting dataon all animals hunted
inthe sel ected communities (usually mediumand largebodied
vertebrates; Table 1), and describing the reproductive biology
of speciesmost frequently huntedinthe Mamirauaand Amana
Sustainable Development Reserves (Amaral 2005). It was
conceived as aresearch tool and designed in partnership with
riverine communities in both reserves. The ultimate goal was
to investigate whether hunting in the monitored communities
was sustainable at current rates and to evaluate the viability
of commercia harvest within the reserves (Valsecchi 2012).
SMUF has monitored 10 communities since its designing
phase, six in Mamirauaand four in Amana. Dataare collected
by trained resi dents of each community hired by the Mamiraua
Sustainable Development Institute to interview hunters.
Monitor's salaries are under the same payment system as
researchers. Monitors participate in ongoing capacity-
building courses to guarantee data quality. Collaboration
between researchers, monitors, and other community
membersis essential for SMUF to function given that access
to hunting dataiscontingent upon hunters’ willingnessto share
the information (Valsecchi and Amaral 2009). Monitoring
resultsare presented and discussed annually with participating
communities and have influenced management strategies for
game species present in the Sustainable Development
Reserves management plans.

The event book system, Caprivi, Namibia (EBS)

In 1996, landmark legislation gave communities rights to
wildlife and other natural resources, conditional on the
capacity to manage them sustainably once they formed a
common property institution called a conservancy (Jones and
Murphree 2001). It was decided that communities should lead
monitoring efforts because they were the ones responsible for
management. EBS was designed collaboratively, by
supporting NGOs, governments, and community representatives,
as a management-oriented monitoring system for
communities to act in response to stochastic events (Stuart-
Hill et a. 2005). Communities decide what to monitor and
who will monitor using modular monitoring tools devel oped
together with the supporting NGO; technicians provide
assistance only when requested. Communities are trained by
NGOs on how to use the modules, which include monitoring
of wildlife, rainfall, and resourcesfor craft-making (Table 1).
Data collection and analysis are undertaken locally by
conservancy members, and al information remainswithinthe
conservancy. Results are collated into monthly and yearly
reporting charts, which are used by the supporting NGOs to
report progress to the Ministry of Environment and Tourism
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and to conservancy donors (Rostant 2011). The accuracy of
the information is audited on a biannua basis by the
conservancy’ s facilitating NGO by working through the data
with the conservancy management and data collectors to
ensure they understand when mistakes have been made. Local
managers use theinformation to help mitigate human-wildlife
conflict, market the conservancies, develop craft-making
skills, and sustainably manage craft resources. The
management committee reports information back to the
communities through village representatives and at annual
meetings (Rostant 2011). Through participation in EBS,
conservancies better engage with external agencies to
negotiate natural resource use.

Data collection and analysis

Information on local empowerment was obtained using
different methods, depending onthemonitoring system, which
allowed for analysis of different scales and dimensions. The
coordinators, staff members, and associated researchers of
each monitoring system, including the authors of this paper,
conducted opportunistic surveys with monitors, community
leaders, and representatives of grassroots organizations using
different tools such as questionnaires, semi-structured
interviews, and focal groups and debates on workshops and
meetings held with representatives of the communities (IX
International Congressof Wildlife Managementin Amazonia,
http://www.ixcimfauna-bol.museonoelkempff.org), as well
as, and most significantly, personal observations. We
qualitatively analyzed and compared the socia-ecological
conditions existing when systems were implemented that
facilitated local empowerment (e.g., rights to manage the
monitored resource, community political organization and
leadership presence) and discussed how the strategies adopted
by the monitoring systems (eg., intensifying local
participation, payment for monitoring services) resulted in
local empowerment at the individual and community scales
and psychological, economic, social, and political dimensions.
During aseriesof focal group meetings, thecoordinators, staff,
and researchers of the monitoring systems qualitatively
evaluated the relative importance of these strategies for local
empowerment according to a four-point scale, where 0
indicatesthat the strategy was adopted but had no importance,
and 3indicatesthat the strategy was highly important for local
empowerment. Finally, thesamegroup of professional sscored
each case study with respect to empowerment at both
individual and community scalesand the different dimensions
of empowerment on afour-point scale, where O indicates that
local empowerment was lowest, and 3 indicates that local
empowerment was highest. The score values attributed to the
empowerment strategies and empowerment scales and
dimensionsarerel ativeto acomparison withinand acrossonly
the four monitoring systems at the time they were analyzed,
wethusacknowledgethat these scorescoul d change. Although
we consider this method suitablefor our purposes because we
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compared and contrasted our intimate experiences of these
four monitoring systems, the numerical scale applied may not
be representative of the range of potential empowerment
outcomes for all monitoring systems and must be considered
solely in the context of these monitoring systems and our
experiences with them.

We finish by comparing the empowerment processes and
outcomes promoted by monitoring systems from the two
continents, indicating potential improvements.

RESULTS

Four main facilitating conditions for empowerment were
identifiedinall casestudies. Thesewerethevalueof biological
resources to local people, community rights to manage these
resources, community political organization and leadership,
and collaboration by stakeholders.

Local people were empowered through the adoption of eight
main strategies in the four monitoring systems (Table 2).
Overall, thestrategiesconsidered mostimportant in promoting
local empowerment were the intensification of local
participation in the monitoring phases and the process of
participant selection; these were the most common and
extensively explored strategies. EBS was the only system
using themarketing of monitored resourcesto empower locals,
but it did not have any formal strategy to link the system with
local education. The Brazilian systems, in turn, adopted
education strategies, but only HIL fully explored this. These
strategies had limited overall importance in promoting
empowerment becausethey were not widely adopted and were
not the focus of most systems.

Monitors from all monitoring systems were paid for their
services, but this strategy was considered most important to
local empowerment only by SMUF. The high importance of
thisstrategy given by SMUFinrelation to other empowerment
strategies represents its main focus on science and
conservation, being less oriented to social development and
community empowerment. ProBUC also considered the
feedback of information and results very relevant to
empowering local peoplein Uacari Sustainable Development
Reserve in Amazonas. The ability of monitoring results to
inform larger policies and to promote community insertionin
external politics were more profound in the Namibian thanin
the Brazilian contexts (Table 2).

These strategies alowed local empowerment to occur at the
individual and community scales and in the psychological,
social, economic, and political dimensions (Table 3). Overall,
the systems were more capable of empowering individuas
than communities, with EBS having the highest overall score
and SMUF thelowest. Most of the programsempowered local
people psychologically more than in any other dimension,
except for SMUF and EBS, which were able to promote
economic empowerment more than any other dimension. In
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Table 2. Strategies used to promote local empowerment. Numbers represent the authors' evaluation of the strategy’s level of
importance for local empowerment using a four-point scale, with 3 the highest and O the lowest degree of importance. A dash

indicates that the strategy was not employed in the system.

Resource monitoring system

Empowerment strategy Hunting in Indigenous Biodiversity and Natural Fauna Monitoring Event Book System  Overall score
Lands (HIL) Resources Monitoring Use System of Mamiraué (EBS) (out of 12)
Program of Amazonas Protected Institute (SMUF)
Areas (ProBUC)
Intensive participation in 3 3 1 3 10
monitoring phases
Selecting for 2 2 2 3 9
participants
Paying for services 1 1 3 2 7
Information and results 1 3 1 1 6
feedback
Insertion in external 2 1 1 2 6
politics
Informing broader 1 1 1 2 5
policies
Linkage with education 3 1 1 - 5t
programs
Marketing of monitored 3 3F
resources

1The overall maximum scoreis 9.
1The overall maximum scoreis 3.

general, more complex forms of empowerment such as
community political or social empowerment were not
frequently achieved compared to simpler forms of
empowerment such asindividual psychological. Although the
systems were evaluated similarly in relation to their
empowerment capacity, the facilitating processes differed
given the existing conditions and strategies adopted by each
monitoring system, which we discuss next.

DISCUSSION

Conditionsfacilitating empower ment strategiesin Brazil
and Namibia

Value of biological resources

The resources monitored were highly valued in the Namibian
and Brazilian communities, either for subsistence or trade,
which isasocial-ecological aspect that increases the potential
for local empowerment (Hockley et al. 2005). For instance,
monitoring tradable resourcesin EBS had greater potential to
promote economic and political empowerment than did
monitoring nontradable resources. Conversely, subsistence
game species in Amazonia are irreplaceable to some
indigenous peoples because they are essential for social
organization, cultural practices, and as a meat source
(Kensinger 1983). The preoccupation with game resources,
and the associated ecological knowledge, facilitated dialog
between stakeholders and led to local empowerment.
Although game is not the main meat source of some riverine
communities, it contributes greatly to the nutrition of

participantsin ProBUC and SMUF because it is an important
part of local culture.

Rights to manage the resources

Monitoring systems, even those not intending to empower
locals, are less likely to be sustained if participants lack
management rights (Danielsen et a. 2005). Established
management rights create the security needed for
empowerment through monitoring (Lawrence and Elphick
2002). In al four monitoring systems, communities had use
rights guaranteed as a consequence of the establishment of
sustainable use protected areasthat allowed them to apply the
monitoring results to management (Table 1). Although the
land owned by the state cannot be traded, communitieswithin
it gain collective land and natural resource use rights.

InBrazil, for example, IndigenousL andsaretitledtoguarantee
indigenous people social and cultural rights. These have
exclusive rights over natural resource management for
traditional use (Government of Brazil 1988), with
conservation as an output (Stocks 2005). The government is
responsiblefor guaranteeing protection to the peopleand their
land. Management decisionsin I ndigenousLandsmay involve
other institutionssuch asgovernments, private companies, and
NGOsif agreed upon by theindigenous peopleand the Federal
Agency for Indigenous People. Conservanciesin Namibiaare
createdto allow communitiesto benefit from natural resources
that they were restricted or prohibited from using during the
apartheid regime. Thelegislation mandated that communities
forming conservancies delineate the conservancy boundaries,
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Table 3. Scales and dimensions of local empowerment promoted through the use of monitoring systemsin Brazilian Amazonia
and Namibia. Numbers represent the authors' evaluation of local empowerment using afour-point scale, with 3 the highest and

0 the lowest degree of importance.

Scale of empowerment

Dimension of empowerment

Monitoring system Individual Community Psychological Social Palitical Economic
Hunting in Indigenous Lands (HIL) 3 2 3 1 2 1
Biodiversity and Natural Resources Monitoring Use 3 2 3 2 1 1
Program of Amazonas Protected Areas (ProBUC)

Fauna Monitoring System of Mamiraua Institute 2 1 2 1 1 2
(SMUF)

Event Book System (EBS) 3 2 3 1 2 3
Overall score (out of 12) 11 7 11 5 6 7

define membership, elect a committee, and design rules for
the disbursement of benefits (Jones and Weaver 2009). The
Namibian communities used EBS to adjust land-use
management plans to mitigate human-wildlife conflicts and
to lobby for increased accessto wildlife, eventualy resulting
in the Ministry of Environment and Tourism allowing
subsistence hunting in some conservancies.

Political organization and leadership

The community political organization and the presence of
trusted |eadership are key conditionsthat allow for sustainable
monitoring systems and promote local empowerment
(Danielsen et a. 2011). ProBUC and SMUF were
implemented in communities that had participated in social
organi zation movements motivated by the Catholic Churchin
the 1980s, culminating in Sustainable Development Reserve
creation (Esterci and Schweickardt 2010). In Namibia, EBS
originated in the 1980s from the devel opment of acommunity
game guard system in the Kunene Region of Namibia (Durbin
et a. 1997). The presence of traditional authorities was
instrumental to the development of the conservancy system
and EBS implementation (Jones 1999). The involvement of
community leaders was also crucial to the adoption of
monitoring systems such as HIL and SMUF. In the case of
ProBUC and EBS, supportive leaders communicated with
external ingtitutions that recognized the monitoring systems,
drawing attention to the systems, which eventually informed
regional policies. Communities with prior experience
negotiatinginlocal or regional political arenas, with organized
systems of representation and accountability, enjoyed greater
success in influencing external decisions, thereby securing
better empowerment outcomes (Hoefle 2000).

Collaboration between stakeholders

Empowerment is facilitated by the interest of external
institutions in decentralization and improving livelihoods
through monitoring (Danielsen et al. 2011). The donors and
lead ingtitutionsrecogni zed theimportance of local ecological
knowledge and participation for motivating collaborative
conservation practices. Governments permitted communities

to manage their own natura resources, and NGOs often
facilitated communication between the communities and
government and lent support for implementation of
management and in sustaining the natural resources. Prior
collaboration between communities and external institutions
forged mutual respect and trust, consolidated long-term work
plans, and enhanced technical and political support for
communities, thereby facilitating empowerment. For
example, when monitoring began in Acre, the Comissao Pr6-
indio do Acre had aready had a 10-year relationship with the
monitors communities. The government of Acre played an
important role in supporting forest dwellers’ empowerment
(Kainer et al. 2003) and in recognizing the monitors as
extension agents (Little 2005). ProBUC was implemented in
communities with which the Amazonas state government
Center for Protected Areas and partner NGOs collaborated in
other initiatives. For EBS, the previous game guard system
and collaboration between communities, the Ministry of
Environment and Tourism, and NGOswas instrumental inits
implementation.

M onitoring systems strategies and local empower ment

Intensifying local participation

There is potentiad for loca empowerment through
participation in various stages of a monitoring system, from
design to implementation and evaluation (Danielsen et a.
2009). Individuas involved in data collection in all four
monitoring systemswere psychol ogically empowered, feeling
proud to engage in a program with external researchers, learn
new techniques, and promote resource stewardship. Monitors
view themselves as respected by other members of the
community. Three monitoring systems were innovative in
intensifying local participation by promoting individual and
community influence in the many monitoring phases (Evans
and Guariguata2008). InHIL and EBStherewas participation
in design, data collection, analysis, and interpretation; in
ProBUC, participation occurred in design, data collection,
interpretation, and system evaluation. Moreover, monitors
represented their communities in negotiations with external
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actors, which enhanced their individual political and social
power. Participation in data analysis and interpretation was
particularly relevant to psychological and social community
empowerment because some communities used the
understanding of resource trends, together with other factors,
to make management decisions (see Stuart-Hill et a. 2006 for
the EBS experience).

Linking monitoring to education, social learning, and
capacity building

Adult education and social learning are instruments for
empowerment (Diduck 1999, Pound et al. 2005) and weretied
to biological resource monitoring systems that developed
individual skills and community organization (Evans and
Guariguata 2008, Cundill and Fabricius 2009). HIL
empowered monitors both psychologicaly and socialy
because it was incorporated into the indigenous education
program, which was designed to promote citizenship through
indigenous control of shared traditiona and scientific
knowledge (Monte 2000, Little 2005). The integration in the
education program guaranteed continuity of training and
monitoring linked to broader cognitive domains. The
monitors, in turn, used the monitoring in their community
schools to teach subjects such as math, ecology, and
indigenous language, which promoted community empowerment.
This framework did not initialy guarantee information
quality, but maintained the program’s empowerment
objective. Education was not the focus of ProBUC, SMUF,
and EBS, but thetraining of monitorsand other representatives
developed individual skills such as literacy and numeracy
(Stuart-Hill et al. 2006). An important aspect of ProBUC and
EBS was that monitors could learn from one another and
improve their skills over time because similar data were
collected by several people.

Access to information and results

Dissemination of monitoring results was used by all systems
to empower individuals and communities both psychologically
andsocially. Accesstoinformation enhancestransparency and
potentially empowersresourceuserspolitically if they areable
to organize and apply the information (Chambers 2007). The
dissemination meetings led by ProBUC and SMUF promoted
institutional ~ strengthening and community  political
empowerment through interpreting results, evaluating the
systems, and improving management. Meetings also allowed
other community members to recognize and acknowledge
monitors work, developing individual pride and self-esteem.
In Namibia, this strategy was adopted, but the empowerment
capacity was limited because community members seldom
had accessto EBSresultsbecause of inadequate di ssemination
of information. Although the data are freely available to the
communitieswithin the conservancy, they might not be aware
of thisandthusmight only get EBSresultsat theannual general
meeting.
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Selecting participants

Intentional selection of participants is a common strategy in
monitoring programs in other continents, promoting
psychological and social empowerment to localy
marginalized people (Garnett et al. 2009). The monitoring
cases used two aternatives to select participants, which
alowed individual psychological and socia empowerment.
In HIL, SMUF, and EBS, communities were responsible for
selecting participants. Although this approach respected
social-cultural relationships, there was the risk of reinforcing
the socia power of prominent members if they were favored
over others. These individuals often leveraged their socia
standing to mobilize more people and negotiate more
effectively with external groups. Women participated in
SMUF and EBS, but not in HIL, reflecting strong gender
divisions in indigenous labor. ProBUC intentionally
encouraged the participation of women, elders, and illiterate
members as monitors as a way to acknowledge internally
marginalized groups and alleviate social inequality.

Paying for monitoring services

In EBS, the supporting NGOs initially paid monitors until
wildlife management generated enough profits that
conservancies could afford the monitors salaries. In the
Amazonian cases, monitors were paid using external funds.
Instituto de Desenvolvimento Sustentdvel Mamiraua
employed SMUF monitors as part of their research institute
team, which increased local empowerment (Garnett et a.
2009). In ProBUC, monitors' labor compensation depended
on projects approved by the Center for Protected Areas. In
HIL, monitors received scholarships from an agreement with
the state government. Paying for monitoring services in the
four systems promoted economic empowerment at the
individual scale, which was closely related to psychological,
social, and political empowerment. While monitors could
improve their livelihoods with the added income, individual
funds were not systematically applied to benefit the
community as a whole. Therefore, such payments rarely
created community empowerment.

Marketing monitored resources

Only EBS was linked to rights to trade monitored resources,
economically empowering individuals participating in the
monitoring. Community members not participating in
monitoring had the opportunity to benefit from the economic
activity within the conservancy, including money and meat
from safari hunting, and profitsfrom craft-making. Economic
empowerment in conservancies resulted in individua
psychological and social empowerment given their capacity
to pursue goods, as in other community-based management
programs (DeCaro and Stokes 2008). In Brazil, no monitored
resource in the studied systems was marketed because
commercial game use is illegal in these protected areas.
Nevertheless, the awareness of political efforts to alow for
commercial wildlife harvest under controlled management in
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Brazil motivated local participation, based on experiences of
legally marketing monitored resources in Amazonia such as
the Arapaima gigas fish in Brazil (Castello et a. 2009) and
peccaries (Tayassu sp.) in Peru (Fang et a. 2008), which
economically empowered individuals and communities.

Informing regional policy and insertion into regional
politics

Although participatory monitoring tendsto be limited to local
management (Danielsen et al. 2011), there are examples of
these systemsinforming regional policy. Fry (2011) illustrates
how community empowerment at the political and social
dimensions are influenced by the way monitoring systems
inform regional policy. EBS influenced the setting of
conservancy hunting quotas, influenced national and
international policy onthesaleof ivory stockpiles, contributed
toward the Human-Animal Conflict Self-Insurance Scheme
(HACSIS), and motivated replication of the monitoring
program in national parks (Stuart-Hill et a. 2006). Through
government recognition of these systems, local communities
were politically empowered (Stuart-Hill et al. 2006). HIL
oriented state conservation policy for indigenous lands
through theinstitutional arrangementsbetween the supporting
NGO, researchers, and regional governments (Chaves et al.
2012). Although ProBUC did not intend to produce aregional
data set, the methods have been replicated in monitoring
initiatives throughout Amazonia. Monitoring also facilitated
local peoples insertion into the political arena. Monitors
represented local communities in debates on large-scale
monitoring methodologies (e.g., Amazonia Protected Areas
Program in Brazil), local empowerment, and community
participation (1X International Congress on Wildlife
Management in Amazonia, http://www.ixcimfauna-bol.
museonoelkempff.org). ProBUC's Médio Jurud River
Ecological Games inserted community members into
municipal-level conservation and development negotiations,
which resulted in the allocation of funds for monitoring,
politically empowering communitiesin Amazonia.

CONCLUSIONS

L ear ning from monitoring systemsin Latin America and
southern Africa

Through this research, we have identified coincident
empowerment outcomes that are related to similar strategies
adopted in both continents. For example, HIL and ProBUC
staff, in seeking to design a lasting monitoring system with
relevance to local people, purposefully adapted some of the
EBS principlesafter sharing experienceswith peopleinvolved
in wildlife management in Africa and accessing EBS
publications (e.g., data collection, analysis, and reporting are
performed locally, with external staff as facilitators of local
processes). Additionally, individual and psychological
empowerment are the most common forms achieved through
monitoring system participation, consistent with Garnett et al.
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's(2009) conclusions. More complex forms of empowerment
(e.g., community political) were rarer and were independent
of continent because they appeared to be more context
specific.

The most obvious difference between the Brazilian and
Namibian contexts was observed in terms of resource market
value. This was related to the limitations and opportunities
imposed when the systems were implemented. In Namibia,
wildlife and associate services have high financia value, so
governments and communities have a vested interest in
maintaining the benefits of this wildlife. Legislation allows
for marketing of this valuable resource in Namibian
conservancies, conditioned upon the community’ s capacity to
manage it. The creation of economically and ecologically
sustai nable practicesthat promote economic empowerment to
people with subsistence use rights over resources remains a
challenge in Amazonia (Hall 2007). Sustainable wildlife
management could be achieved if commercial trade focuses
on loca and regiona markets, the communities are involved
inmanagement, and an adequatemonitoring systemisinplace,
among other conditions(daSilveira2011). Thebanonwildlife
trade for preservation in Brazil relies on obsolete legislation
(daSilveira2011); because communities are already involved
in monitoring systems, the wildlife commerce debate in
Amazonia could benefit from the experience in Namibia to
improve community economic empowerment.

Wealso recognize differencesin standardizationin Brazil and
Namibia. Namibia created a nation-wide replicable
participatory monitoring system with standardized methods
and organization, controlled by the conservancy committees.
This standardization makes it more amenable to scaling up
information, which has the potential to advise large-scale
policy. InBrazil, large-scale systems areimplemented that are
focused moreon ecol ogical conservation research, with locals
only involved to reduce costs and increase efficiency
(Magnusson et al. 2008). Although the institutionalization
process with empowerment outcomes occurring in Namibia
may be context specific, Latin American conservationists
should be aware of the EBS mechanisms for scaling up
information. In so doing, the monitoring systems could better
promote community, social, and political empowerment.

A potential conseguence of large-scale monitoring systemsis
the challenge of transferring information to the entire
community (Danielsen et a. 2010b). This is perhaps the
biggest challenge facing EBS. Although the conservancy
committees control the monitoring system, which facilitates
community empowerment, the information seems to be
retained at this scale, which can contribute to community
inequality (Schiffer 2004). By contrast, the participatory
monitoring systems in Amazonia intensively return
information and results to the individual scale, transferring
decision power to individuals. The integration of the
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monitoring system into an education program, asin HIL in
Acre, would be an alternative to disseminate information, as
well asto enhance psychological and social empowerment. It
isimportant to note that the case of HIL is unique because of
the 30-year Comissio Pro-indio do Acre know-how with
indigenous education and the long-term relationship with
communities, experience that is uncommon in Amazonia.

Challenges and limitations of community-based
monitoring

Empowerment through participatory monitoring promoted
greater local autonomy in resource management and
challenged institutional power relationships. Some strategies
were purposefully selected to promote empowerment,
whereasotherswereadapted secondarily or had empowerment
as an unexpected outcome. For example, SMUF was based on
the existing community political organization to adapt the
system and promote local empowerment, yet it had limited
impact on social and political dimensions. It should be noted
that local empowerment may have implications contrary to
the conservationist agenda (Sayer et a. 2005). Devolving
management rights and information access does not guarantee
that community decisions will reflect conservation goas
(Mclntosh and Renard 2010). Communities in Namibia and
Amazonia shared management rights with the state based on
the principle that conservation in protected areas should
benefit the locals and larger society. In HIL and SMUF,
however, communities occasionally rejected conservation
management actions supported by monitoring datain favor of
political decisions that were more consistent with the
communities’ development interests.

Another major challenge of biological resource participatory
monitoring systems is their maintenance over the long term,
especialy if they are vulnerable to funding uncertainty.
Systems that promote empowerment are expected to last
longer given local interest in continuing these programs
(Danielsen et a. 2005). The main strategies adopted in EBS
and HIL, i.e, marketing the monitored resource and
integrating the system into an education program,
respectively, continued beyond the initial funding available
because communities realized benefits from these systems.
Using multiple strategies to achieve diverse empowerment
dimensions, however, increasescoststo outsidersandtolocals
from the onset (Garcia and Lescuyer 2008), whereas benefits
may not be promptly realized. Monitoring, therefore, becomes
an expense for everyone and may fail before inciting
significant socia transformations. Moreover, empowerment
mechanisms may become obsolete because communities
experience institutional transformations, new  group
dynamics, and evolving interests, which force the system to
adapt constantly.

This research explores the many scales and dimensions of
empowerment to which community-based monitoring
systems contribute. We illustrate the facilitating conditions
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that lead to these empowerment outcomes and the strategies
employed to allow them. We also identify weaknesses in the
Latin American and Namibian contexts and, in so doing,
suggest improvements that enhance the potential for local
empowerment. Further scientific effort using a similar
framework should be made to capture and eval uate individual
and collective perceptions of local empowerment through the
monitoring of biological resources. Although empowerment
may not be the primary goal of many community-based
monitoring systems, the systems must be carefully planned,
taking advantage of local and regional facilitating conditions,
and must respect community positions to improve dialog in
the democratization process. The outcomes of local
empowerment should not beignored becausethey can be used
effectively asatool to engagecommunitiesin natural resource
management, and ultimately lead to the persistence of these
monitoring systemsin the long term.

Responsesto this article can be read online at:
http://www.ecol ogyandsoci ety.org/i SSUes/responses.

php/5164
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