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Abstract: Community-based forest monitoring is seen as a way both to improve community
engagement and participation in national environmental payment schemes and climate mitigation
priorities and to implement reducing emissions from deforestation and forest degradation and
foster conservation, sustainable management of forests and enhancement of forest carbon stocks in
developing countries (REDD+). There is a strong assumption among community-based monitoring
advocates that community monitoring is a desirable approach. However, it is unclear why community
members would want to participate in their own surveillance or be involved in a program likely to
limit livelihood uses of forest areas and possibly even sanction them based on the data provided. This
paper explores these issues by examining three communities involved in Peru’s Conditional Direct
Transfer Program, in which indigenous communities are compensated for protecting communal
forests through various mechanisms, including forest monitoring. The case studies focus specifically
on communities that received smartphones and were trained in their use for monitoring. The results
affirm the importance that benefits outweigh the costs of local participation to sustain motivation.
They also point to key factors supporting the legitimacy of the program, specifically to overcome
historical tensions between the state and indigenous communities. These include the nature of
engagement by program implementers and the importance of building trust over time.
Keywords: REDD+; payments for environmental services; MRV; community-based monitoring;
Conditional Direct Transfer Program; legitimacy; sustainability

1. Introduction
Payments for environmental services set the stage for involving local communities in conservation
by incentivizing behaviors through compensation. Reducing emissions from deforestation and forest
degradation and fostering conservation, sustainable management of forests and enhancement of
forest carbon stocks in developing countries (REDD+) builds upon this mechanism with the aim of
climate change mitigation, sustainable forest management, biodiversity conservation, and poverty
alleviation [1,2]. In the international arena, REDD+ is based on the notion of results-based finance
at the country level [3–5]. The assessment of results requires an accurate, reliable, and transparent
national forest monitoring system (NFMS) to perform MRV that meets international standards.
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Community-based monitoring (CBM) has gained wider application over time in REDD+
implementation. The emphasis to date has been mainly on community engagement, focusing on both
technical feasibility (data collection, quality assessment, and interoperability of CBM data) [5–7] and
governance questions (linking to existing institutions, capacity building, and benefit-sharing) [6,8–10].
Less attention has been paid to local motivations for community monitoring; in other words, why
communities would want to engage in such activities [11–13]. In fact, the reasons to avoid such activities
seem more apparent. Community monitoring takes place in a particular historical sociopolitical and
cultural context, shaped by past relations between communities and the state [14]. Indigenous
communities, in particular, have often been marginalized and even oppressed by the state [14–17],
and not all peoples or communities choose to become subjects of a nation [18,19]. Historically, the
state has dispossessed indigenous peoples of their land [20], forced them out of declared conservation
areas [21], and implemented excessive regulations to control land use [22]. Facilitating monitoring and
thus greater state oversight of a community’s forest use would, therefore, appear to run counter to
community interests. Why would indigenous communities want to make it easier for themselves to
be monitored?
This article examines the operational feasibility of CBM based on the study of three communities
participating in Peru’s Conditional Direct Transfer program (TDC, for its abbreviation in Spanish),
implemented by the National Forest Conservation Program (PNCB, for its abbreviation in Spanish [23]),
which aims to conserve 54 million hectares of forest by 2021. The PNCB intervention emerged
after violent conflicts between indigenous protesters and the police in Bagua in 2009. The PNCB is
responsible for designing, establishing, implementing, and monitoring national environmental policy,
and has taken the lead role in preparing the country for the implementation of REDD+ in coordination
with multiple multilateral agencies since 2010. The TDC program is separate from the REDD+ program,
although they both are connected to the NFMS. The TDC compensates indigenous communities to
protect a portion of their territory that is threatened by deforestation by establishing a conservation
area. It began as a five-year program in 2011 and was extended in December 2016. In 2017, the PNCB
received funding to involve 100 additional communities in a three-year program that aims to achieve
what the former communities were expected to achieve in five years. These communities will receive
both financial and technical support.
The analysis in this article employs a multilevel governance approach [23–27], which considers the
increased role of non-state actors in decision making, the coordination among actors, the transparency of
information, and the capacities necessary to engage in multilevel processes [23,24,28]. Several authors
argue that emerging horizontal and vertical networks represent new opportunities for diverse actors to
participate and coordinate in decision making on natural resources, thus providing for more effective
policies [24,25,29]. Cross-level coordination or vertical integration is expected to result in locally
appropriate and effective actions that improve the fit between local institutions and environmental
conditions [30]. Furthermore, the actual engagement of actors across levels, especially local actors, may
increase the legitimacy and, subsequently, the environmental effectiveness of policy [31]. Nevertheless,
having more actors and levels does not automatically improve participation or results [32].
The objective of this study is first to understand and assess the multilevel governance structure
that underpins the forest monitoring system in Peru. We also aim to identify the drivers of deforestation
and how they relate to the motivation and obstacles for communities to participate in the scheme, and,
more generally, to understand the conditions under which communities support CBM and wish to
engage in it. Finally, we identify the contributing and limiting factors to the potential scalability of
CBM to Peru’s national forest monitoring system.
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2. Materials and Methods
2.1. Site Selection and Case Study Description
The three communities involved in this study—Puerto Ocopa, Loma Linda Laguna and
San
3 of 19
Pedro de Pichanaz—are located in the central Peruvian Amazon in the regions of Junín and Pasco
(Figure1;
1;details
details of
of the
the study
study locations
locations and
and web-based
(Figure
web-based forest
forest monitoring
monitoringsystem
systemcan
canalso
alsobe
beaccessed
accessedat
TheThe
three
communities
were were
selected
by theby
PNCB
priorities
athttp://www.cbmperu.wur.nl/).
http://www.cbmperu.wur.nl/).
three
communities
selected
the based
PNCBonbased
on
associated
with
the
TDC
program
and
were
among
the
highest
performing
communities
at
the
time
priorities associated with the TDC program and were among the highest performing communities at
of the
Here, “performance”
is understood
as thoseas
communities
that were
most
effective
the
timeresearch.
of the research.
Here, “performance”
is understood
those communities
that
were
most
at
monitoring
and
engaging
in
the
TDC
program;
PNCB
saw
them
as
the
most
likely
to
adopt
effective at monitoring and engaging in the TDC program; PNCB saw them as the most likely the
to
handheld
effectively. effectively.
As a result, As
the aselection
studiesofis case
not representative
adopt
the technology
handheld technology
result, of
thecase
selection
studies is notof
the many communities
involved
in the TDC
program;
rather,
challenges
are the
likely
to be greater
representative
of the many
communities
involved
in the
TDC the
program;
rather,
challenges
are
elsewhere.
The
results
also
provides
insights
into
ways
in
which
the
state
could
work
to
overcome
likely to be greater elsewhere. The results also provides insights into ways in which the state could
historical
tensionshistorical
with other
indigenous
in Peru.
work
to overcome
tensions
with communities
other indigenous
communities in Peru.
Forests 2018, 8, x FOR PEER REVIEW

Figure
Figure 1. Study
Study area
area of
of three
three communities:
communities: Puerto
PuertoOcopa,
Ocopa,Loma
LomaLinda
LindaLaguna,
Laguna,and
andSan
SanPedro
Pedrode
de
Pichanaz,located
locatedthe
theregions
regionsof
ofJunín
Junínand
andPasco,
Pasco,central
centralPeruvian
PeruvianAmazon.
Amazon.
Pichanaz,

The central
central Amazon
hashas
experienced
several
periods
of land-use
change change
involving
extensive
The
Amazonregion
region
experienced
several
periods
of land-use
involving
coffee plantations,
infrastructure
development
projects, projects,
coca leafcoca
plantations,
warfare,warfare,
and different
extensive
coffee plantations,
infrastructure
development
leaf plantations,
and
conservation
efforts such
as Natural
Protected
among
others.
The community
Puerto Ocopa
different
conservation
efforts
such as
NaturalAreas,
Protected
Areas,
among
others. The of
community
of
has
the
largest
area
and
population
and
is
located
in
the
Satipo
province
in
the
Tambo
River
watershed.
Puerto Ocopa has the largest area and population and is located in the Satipo province in the Tambo
The communities
of San
Pedro de Pichanaz
Loma
Linda are and
in Oxapampa
province
the Palcazu
River
watershed. The
communities
of San and
Pedro
de Pichanaz
Loma Linda
are ininOxapampa
River
watershed.
Whereas
Puerto
Ocopa
is
an
Ashaninka
community,
San
Pedro
de
Pichanaz
and
province in the Palcazu River watershed. Whereas Puerto Ocopa is an Ashaninka community, San
Loma
Linda
are
both
Yanesha
communities
divided
into
three
sectors
based
on
their
location
in
the
Pedro de Pichanaz and Loma Linda are both Yanesha communities divided into three sectors based
territory.
However,
while
all of However,
Puerto Ocopa
and
Sanall
Pedro
Pichanaz
are
on
their location
in the
territory.
while
all all
of three
Puertosectors
Ocopainand
threede
sectors
in San
involved
in
the
TDC
program
and
receive
benefits,
only
one
sector
of
Loma
Linda
is
involved.
As
Pedro de Pichanaz are involved in the TDC program and receive benefits, only one sector of Lomaa
result,isthe
size of the
theconservation
three communities
varies
(Tablecommunities
1), which affects
the
Linda
involved.
As conservation
a result, the areas
size ofinthe
areas in
the three
varies
amount
funding
disbursed
by the
to support
local
activities.
(Table
1),of
which
affects
the amount
ofPNCB
funding
disbursed
by the
PNCB to support local activities.
Allcommunities
communitiesinvolved
involvedininthe
theTDC
TDCprogram
programare
areexpected
expectedtotocreate
createaamanagement
managementcommittee
committee
All
(CG, for
for its
its abbreviation
abbreviationinin Spanish)
Spanish)and
andaavigilance
vigilance(or
(ormonitoring)
monitoring)subcommittee
subcommittee(CV,
(CV,for
forits
its
(CG,
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of the CG are to manage the financial compensation from the PNCB for the implementation of its
investment plan. The objectives of the CV are to ensure the integrity and protection of communal
forests for conservation through monitoring activities, as well as to prevent and promptly report
potential threats to the conservation area. Communities are compensated only if they comply with
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abbreviation in Spanish) that are both elected by the community’s general assembly. The objectives
of the CG are to manage the financial compensation from the PNCB for the implementation of its
investment plan. The objectives of the CV are to ensure the integrity and protection of communal
forests for conservation through monitoring activities, as well as to prevent and promptly report
potential threats to the conservation area. Communities are compensated only if they comply with
the agreement, which means they fulfill monitoring responsibilities and address the incidences of
deforestation identified through monitoring activities.
2.2. Assessing Multilevel Institutional Arrangements for Forest Monitoring
We used multiple methods to gather data. We set out to study the governance of CBM as well as
several factors emerging from previous studies [31,33,34] to understand how obstacles to participation
in CBM are overcome, given the history of relations between indigenous communities and the state,
and the implications for sustainability and potential scalability. The indicators that have been used in
the assessment
multilevel
Forests
2018, 8, x FORof
PEER
REVIEW governance are shown in Figure 2. Appendix A includes the details
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investment plans for the three communities [35]. Currency exchange rate 1 PEN = 0.3 USD.

We used workshops, focus groups, and semi-structured interviews in the three communities to
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conducted semi-structured interviews with the PNCB staff, indigenous organizations, and regional
and local government representatives to gauge their knowledge of forest monitoring issues, the TDC
program, and the CV’s role in the program. The selection of these government officials was based on
their
work
with
environmental issues, and availability at the time of our research. We5also
Forestsposition,
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3.2. Drivers of Deforestation
According to the community monitoring literature, communities are expected to be favorable
to monitoring if deforestation and degradation are primarily caused by actors external to the village,
and/or if the benefits outweigh the burdens (e.g., the costs of monitoring, the loss of other sources of
income or of forest areas for agricultural use). In the former case, the benefits of such a program
might include increased community control over territory, while in the latter, they could include
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3.2. Drivers of Deforestation
According to the community monitoring literature, communities are expected to be favorable
to monitoring if deforestation and degradation are primarily caused by actors external to the village,
and/or if the benefits outweigh the burdens (e.g., the costs of monitoring, the loss of other sources of
income or of forest areas for agricultural use). In the former case, the benefits of such a program might
include increased community control over territory, while in the latter, they could include access to
new sources of income (cash or non-cash) [20]. However, a simple cost–benefit analysis is insufficient.
Through interviews and participant observation, we found that external drivers of deforestation
prevailed in the study communities. There is evidence that these drivers partially explain why the
communities want to be involved in forest monitoring activities. Informants indicated that the TDC
program has helped reduce external threats (i.e., illegal logging, land invasions), as communities feel
they have strengthened their capacities around forest (territorial) monitoring.
All of the study communities have problems related to external illegal logging, land invasions,
and/or landslides. Informants from Puerto Ocopa stated that loggers often take advantage of
legal loopholes and have been working with communities through agreements based on trust and
dependency. Given the start-up costs, the loggers develop management plans, obtain harvesting
permits, and assume the operational costs. In addition to quantifying the timber and keeping track of
accounting, the loggers also gain economically in this relationship. Illegal logging is also widespread
in the Palcazu watershed, where Loma Linda and San Pedro de Pichanaz are located. A road near
the latter, which cuts through the middle of the San Matías–San Carlos Protected Forest, has been the
center of illegal logging, as timber extraction is prohibited in that forest.
Land invasions are also frequent in these communities, particularly by outside farmers, though
CV members interviewed said they have decreased in recent years with the implementation of the
TDC program. Meanwhile, landslides, another common cause of deforestation, are common in
San Pedro de Pichanaz and Loma Linda due to steep terrain, with their frequency increasing during
the rainy season.
CV members reported several internal community deforestation threats. Loma Linda and
San Pedro de Pichanaz reported the impact of the cultivation of illegal crops, which, some say, are
expected to expand throughout the watershed. Puerto Ocopa faced more threats from land rentals,
overlapping land titles, and fires. According to reports from several CV members in Puerto Ocopa,
several plots in the community were rented to outside farmers for papaya and citrus cultivation as the
result of irregular and often centralized decisions taken by community authorities. The community
was supposed to receive a payment for each agreement (e.g., one payment of 1000 Peruvian Soles (PEN)
or $306.58/year for the rental of five to ten hectares), but the benefits were limited, and the farmers
usually abandoned the overexploited land before paying their debt. Land titling problems arose as
a result of several titling campaigns by different government institutions, resulting in overlapping
boundaries with other communities and settlers.
3.3. Forest Monitoring: Benefit or Burden?
On their four routine annual trips, CV members collect monitoring data, including a description
of the route, coordinates, details on occurrences, and photos. Since the start of the TDC program,
the CV has collected data on paper, which is then shared with the local PNCB office. As mentioned,
the smartphone application introduced through this project creates a digital data collection platform,
including information on who collected the data, where and when this happened, and why the forest
cover changed in the areas monitored.
Depending on the monitoring outcomes, the CV and the community president coordinate with
the PNCB for further action. For instance, if community members are found to be clearing forest
within the conservation area, the community itself takes action. Conversely, issues like illegal logging,
invasions, or the trespassing of community boundaries are coordinated with the PNCB, indigenous
organizations, or the relevant forest institution. Meanwhile, trends can be interpreted based on the data
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and used in management decision making. However, we found that the CVs’ capacities are limited
with respect to data interpretation and, thus, decision-making power based on the data, as they are
reliant on the PNCB regional offices for data analysis.
3.3.1. Financial Incentives
As mentioned, the TDC program compensates communities 10 PENor $3.03 hectare protected in
their community. This funding allows them to cover expenses for various activities, including forest
monitoring, which require fuel, transportation, food supplies, and equipment. CV members do not
receive direct monetary compensation for their efforts, but rather use the money allocated to monitoring
activities for their field trips. Eight of the nine CV members interviewed expressed dissatisfaction with
the benefits (monetary, food and supplies) that they depend on and use for their field visits for three
reasons: the lack of monetary compensation for their time, frequent delays in the disbursement of
funds for monitoring activities, and insufficient resources for fulfilling their monitoring responsibilities.
The nine CV members interviewed believe they should receive monetary compensation for their
work, primarily because their involvement in monitoring activities involves significant time away from
their families and/or income-earning activities. On average, producers have a daily income of 30 PEN
or $10/day. In the words of one CV informant from Loma Linda, “Every day that I’m doing forest
monitoring I’m not earning 50 Peruvian soles that I would easily make from the moto-taxi service.”
Informants reported that in some cases, CV members have not shown up to fulfill their responsibilities
because they obtained permanent jobs, such as farming, cocoa plant cultivation, clearing forest in the
Palcazu watershed, which pay around 30 or 40 PEN/day, depending on the contractor.
CV members in the communities of Loma Linda and San Pedro de Pichanaz reported delays
of up to two to three months in receiving funds and the necessary supplies, which also tends to
delay monitoring activities. In Loma Linda, the CV had not received funding for food supplies and
new equipment for almost a year at the time of the interviews, while in San Pedro de Pichanaz,
the CG allocated funds designated for monitoring field trips to cover the costs of a productive
project (grafting cocoa plants). In some cases, delays in disbursement can be explained by insufficient
coordination between the CV and the CG, while, in others, the delays come from the PNCB office due
to limitations and bureaucratic burdens.
3.3.2. Training Opportunities
Although CV members are not compensated monetarily for their work, they do receive training on
forest monitoring technologies and techniques, which they find useful across communities. For example,
the PNCB trains the communities on Global Positioning System (GPS) use, mapping and reading
coordinates, conservation topics, and how to respond to circumstances identified during monitoring
(i.e., how to report issues regarding illegal logging, invasions, and other environmental crimes). They
receive training at the beginning of the agreement and are then regularly advised by the PNCB
technicians and officers. We found that the PNCB has a more significant presence in Puerto Ocopa,
where it provides more capacity-building opportunities. Its greater presence there compared to the
other two communities may be explained by the mobile phone connection and electricity in the
community, its proximity to the city and the PNCB office, and the good state of the road to the
community. As previously mentioned, the other communities are divided into sectors, which also
makes it more difficult to bring the entire community together due to the distances between them. CV
members interviewed considered that their continued participation was motivated by the training
opportunities that enhance their livelihoods, among other reasons.
Three CV members from Puerto Ocopa mentioned having opportunities to earn additional income
because of the training sessions they received and their use of new forest monitoring technologies
and techniques. For example, CV members from that community reported incidents in which they
were paid by small-scale farmers and neighbors to delimit their plots with GPS coordinates. We also
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learned that TDC participants received monetary support for productive activities, but evaluating such
benefits was not the focus of this research, as mentioned earlier.
3.3.3. Local Motivation
We employ the concept of legitimacy to examine local perceptions around the governance
arrangements for CBM at the local level. The particular understanding of legitimacy used is based on
a participatory democratic process founded on the participation, transparency, and influence of the
various actor groups involved in the monitoring [24]. It is expected that with meaningful participation,
stakeholders will develop ownership of negotiated rules and norms over time and are more likely to
accept the costs of implementing them [27].
We identified a high level of local motivation, interest, and commitment in terms of participating
in monitoring activities across communities. For informants in Puerto Ocopa, interest in participating
in monitoring efforts is based on the opportunity to strengthen their capacities in order to protect
their territory from environmental threats, a desire to access external resources to cover the costs of
community needs, and the pride and sense of belonging or recognition they feel when assuming their
monitoring responsibilities. In general, the three communities perceive the alliance with the PNCB
as an opportunity to access alternative livelihood options while protecting their territories, given the
multiple components included in the program.
According to the PNCB informants from the national and regional offices, local willingness to
participate in monitoring activities varies across communities and depends on their past experience
(positive or negative) with the state through former state-run programs, their capacity-building
opportunities and their desire to reduce pressures from external deforestation drivers. These informants
noted a general feeling of community mistrust of the TDC intervention and its conservation goals in
the beginning but indicated that this has changed over time. In the words of one indigenous leader,
“The PNCB is now more flexible, as its staff are more open to receiving suggestions from indigenous
organizations.” This leader believed that this might be the first state-run conservation program with
multiple goals based on allocating funds for capacity building, social community well-being projects,
and generally moving beyond a conservationist vision.
We found that the communities studied are addressing issues related to their own resources,
threats, and potentials through their management responsibilities as part of the TDC program. For
instance, the CV in San Pedro de Pichanaz once visited a remote part of the conservation area during its
monitoring visits and found several large trees with potential for producing valuable timber seedlings.
This allowed them to explore opportunities to produce this timber species and integrate it into an
agroforestry model with cocoa promoted by the TDC. In Loma Linda, the CV decided to monitor the
northern boundary of its territory during the fire season. The purpose was to monitor an old and
expansive area of grasslands that borders the community’s conservation area, which is where they
source timber for domestic use.
Six of the nine CV members interviewed expressed their pride in being a member of the CV,
mentioning the significance of the vests they must wear for their field visits. The vests seem to enhance
their self-esteem and sense of belonging and importance as they feel recognized by their communities.
In addition, CV members also value and are proud of the space and voice they have in the weekly
communal assemblies, where they share information related to their work. According to one CV
member from San Pedro de Pichanaz, “We work for the sake of the community. The recognition comes
with achieving our monitoring goals”. Another member from Puerto Ocopa commented that “the
community members are satisfied with the little we have done. We have set the community boundaries.
It is important to be recognized. Sometimes I walk around with my CV vest and notice that people
recognize my position [or duties]”.
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3.4. Legitimacy
We found that four key factors supported the legitimacy of CBM: (1) a positive, trust-based
relationship with the state and, more specifically, a favorable view of the PNCB, (2) the program’s
engagement with a large portion of the community, rather than a small elite, (3) the compatibility of
program requirements with existing governance arrangements, and (4) community interest in the
data itself and the ability to use it for local needs. We found that the legitimacy of CBM may be
influenced by how well the institutional arrangements being introduced mesh with existing governance
arrangements in the communities, as well as the opportunities for participating in monitoring activities
and the information flow around them.
3.4.1. Compatibility with Existing Governance Arrangements
Evidence points to weaknesses in the PNCB’s recognition of existing local governance arrangements
for monitoring in the communities. The three communities studied found different ways to adapt to
the new governance structure for monitoring introduced through the TDC program. However, in
some cases, an externally introduced monitoring committee led to misunderstanding and confusion
due to the overlapping of duties with existing local organizations.
We identified several examples of multiple committees whose monitoring functions often overlap.
The Ashaninka communities have local self-defense committees, whose responsibility as a communal
policing body is to secure the territory and protect community members from harm. Recognized
as the Ashaninka army by Supreme Decree No. 741 [36], they gained recognition from the national
government for their activities to protect their territory and people during the conflict between the
Peruvian army and the guerrilla organization Shining Path [37]. The Yanesha communities have the
Arkanth, which is recognized as a communal police body responsible for ensuring law and order in the
area, including the enforcement of sanctions for internal issues such as robbery or crime in the village.
Puerto Ocopa is an example of the community merging its local committee, or CAD, with the
CV. In this case, those involved in the two committees managed to integrate their leadership, which
added to the legitimacy of the CV and its monitoring activities. The CAD has its own organizational
structure, rules, and channels for reporting alerts or threats related to a community’s territory. When
threats are detected, the head of the CAD meets with the community president and sends documents
to neighboring communities. A group of about 15 individuals and one CV member then goes out to
patrol the area. There is frequent coordination and information sharing between CAD members and
the rest of the community through communal assemblies. Actions are also regularly coordinated with
the army and marine forces in the case of warnings or threats from the Shining Path, which is now
linked to drug trafficking in surrounding areas.
Meanwhile, frequent confusion was reported in communities located in the buffer zone of a
national protected area. Such communities have two monitoring committees, one through the TDC that
depends on the PNCB and one for the protected area that responds to the National Natural Protected
Areas Service (SERNANP). The CV and community monitors for Natural Protected Areas have very
similar responsibilities in these communities. Monitoring activities in a protected area involve routine
and extraordinary patrols, with the former carried out on a monthly basis and the latter occurring once
or twice a year, depending on need. The community monitors are elected in a general assembly and
recognized by SERNANP as volunteers to conduct field patrols with official park rangers. Data are
collected on threats to forest cover change in protected areas, including illegal logging, illegal crops
such as coca plantations, expansion of the agricultural frontier, land invasions, and road building.
Even if their respective areas of operation are clearly defined, CV members and community monitors
in San Pedro de Pichanaz and Loma Linda reported misunderstandings over who represents the
community in forest monitoring matters and how to report detected cases of forest cover change or
environmental crimes.
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3.4.2. Local Participation and Transparency
We found that participation in monitoring activities is limited to a few individuals, which affects
access to information about monitoring, relevant environmental threats or issues, and capacity-building
opportunities. Although members are elected by community residents in communal assemblies, not
everyone can stand for election, as women and elders are excluded from the selection process. We also
found that not everyone wants to participate and some consider it a waste of time, which may also
relate to the limited information shared with community members, meaning they are less informed
about the CV and less likely to be interested. CV members, who are typically 25- to 30-year-old males,
consider that women and elders are also not the most appropriate people to endure the conditions
faced during forest monitoring, which usually occurs in areas that are somewhat difficult to access
and require considerable physical activity. Women do, however, take part in other local monitoring
initiatives, including the previously-mentioned Arkanth or Yanesha community security committees.
There is also a lack of information dissemination between the CV and the community at large or
those not directly engaged in monitoring. Evidence from this and other research studies indicates that
community members not involved in the TDC program are unfamiliar with how it really works [38].
CV members across study communities have stated that they tend to withhold some information at
times, as they do not want to confuse community inhabitants, given the country’s unfamiliarity with
both the concepts involved and the TDC program. Interviews with community members and direct
observation in communal meetings revealed that members of the community tend to be unfamiliar
with the environmental terms and concepts used by the CV and therefore fail to understand or retain
the information. On the other hand, in the case of Puerto Ocopa, they are familiar with terms used
by its local CAD. Another observation is that the PNCB only trains CV members on concepts and
monitoring techniques and does not provide learning opportunities to those outside of the CV.
We found just one case of centralized leadership in San Pedro de Pichanaz, where the community
decided that the community president should serve as the president of both the CV and the CG. This
was a communal decision triggered by the lack of communication between the two committees when
they first joined the TDC program. Both CV and CG members reported that communication had
been difficult. However, in the second year of this research, the communal authorities changed, and
coordination between the new community president and the TDC committees declined, resulting
in delayed monitoring activities and confusion among CV and CG members. In the words of one
community member, “This experience demonstrates the importance of the stability of local leadership
in shaping the legitimacy of the arrangement.”
Based on interviews and participant observation in Puerto Ocopa, we found clear communication
patterns around monitoring activities across communities. Information flows from the CV to the
community president and then on to the community in communal assemblies. In the case of
environmental threats, the CV reports them to the community head and then, if necessary, to the
indigenous organization or the relevant government forest institution. The CV is expected to maintain
frequent communication with the CG, the community president, and the local monitoring entities,
such as the CADs. Community members outside the CV report any issues to that committee, which
then reports them to the president, after which the president reports to the indigenous federation. This
locally-understood information channel allows for fluid communication across actors and facilitates
information sharing, even in the face of local leadership challenges. Overall, from the perspective of
both the PNCB and the communities, the TDC program has decreased the threat of invasion, promoted
conservation awareness, and empowered people to protect their land.
3.5. Coordination and Scaling Up
Evidence suggests that communities are choosing to engage and see their participation positively
despite not getting many benefits and being monitored by the state. Our findings have uncovered
several factors that may influence the potential scale-up of CBM to systems like MRV and the NFMS.
These factors include how the PNCB selects and coordinates its work with participating communities,
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the involvement of and coordination with local and regional governments and other government
entities in the program, and the coordination of the different actors involved in monitoring.
Informants from the PNCB expected regional governments to play an instrumental role in the
TDC program. The head of the PNCB’s Forest Monitoring Office believes the regional governments
are essential to the TDC operation and the coordination of efforts from national and local levels.
The PNCB envisions the regional governments providing the service that the PNCB currently provides
to the communities. The PNCB also intends the regional environmental authorities and the regional
governments to assume the lead in implementing the Geobosques forest monitoring platform, which
is an online tool that tracks forest cover change in the country on a weekly basis and is accessible to
the public. Geobosques was released in 2018 and is expected to facilitate the involvement of regional
governments in the National Forest Monitoring System. Information sharing across government levels
is expected to increase along with different actors’ involvement in and use of the Geobosques tool.
This tool may make it more feasible for data collected by the CV to reach the regional governments
and to integrate that data into the MRV and National Forest Monitoring systems.
To date, the Junín and Pasco regional governments are in the process of creating their
respective regional environmental authorities. Both regional governments have developed a regional
environmental information system, which is a technological, institutional, and human integration
network that facilitates the systematization of, access to, and distribution of environmental information
within their regions, as well as its use and sharing to support decision making and environmental
management. Although responsibilities have been transferred to the regional governments, this
does not imply that they have the human resources or capacity (i.e., staff infrastructure and financial
resources) to exercise them [39].
4. Discussion
4.1. Why, or Under What Conditions, Do Communities Support CBM?
Despite the historical context of difficult relations between the state and indigenous communities,
the three study communities maintain a high level of motivation and commitment to the TDC program.
There are a few caveats, however, including the insufficient financial incentives. Communities
voluntarily join the TDC and have great expectations about how they will benefit from their relationship
with the state through that program. We hypothesized that key factors affecting community interest
include the source or drivers of deforestation and degradation and the perceived balance of benefits and
burdens. We also considered factors contributing to the legitimacy of the program’s implementation.
First, the drivers of deforestation are mostly external, so the program’s restrictions on community
members’ land-use practices are minimal or non-existent, and the protection it provides against external
land-use threats is considered beneficial. Participants perceive the PNCB as an ally in protecting
their territories from external threats, which include illegal logging, invasions, and overlapping titles.
In addition, the history of terrorism in the area emphasizes the importance of state support in ensuring
territorial security.
Second, evidence suggests that although participants do not receive monetary compensation
for their efforts, the capacity building for monitoring and the funds received to support productive
activities on participants’ farms do seem to provide an important incentive for participation. Local
communities are also now engaged in dialogue with the PNCB, as the program is open to suggestions
from the organizations.
In general, then, the benefits appear to outweigh the burdens as the program provides important
support for confronting external threats and serves to empower communities to protect their territories.
Local interest and commitment to the program are demonstrated by the pride involved, as monitors
value local and national recognition of their work. CV members gained greater pride with the
introduction of smartphone devices in the three communities and were interested in learning more and
practicing how to use them. Despite the implied burdens of local participation, participants expressed
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their interest in collaborating with the PNCB and their expectations in terms of program benefits.
The mere opportunity to collaborate with the government and negotiate benefits seems to represent an
important advantage that is contrasted with the history of indigenous-state relations. In this way, local
motivation to access alternative livelihoods options while protecting local territories provide a key
source of support for CBM.
In addition, these findings support those of Ekowati et al. [12] in a study on participatory
monitoring and reporting in the health sector in Indonesia, suggesting that community recognition,
status within the system, training opportunities, and small payments provide incentives to sustain
participation. These authors found that a sense of ownership and pride appears particularly valuable
and that such motivations have sustained effective participation despite limited financial incentives
and external oversight.
Participants’ perceptions of benefits vary across communities, however. Findings suggest that,
compared to those in the other two communities, CV members in Puerto Ocopa perceived benefits to
be more significant, as they receive more capacity-building opportunities from the PNCB and have
existing organizations dedicated to territorial security. In Loma Linda and San Pedro de Pichanaz, the
CVs have great capacities, but the distance from the PNCB office, the absence of a telephone connection,
and the dispersed location of the different sectors in each of the communities limit their access to
capacity-building opportunities. Importantly, delays in the disbursement of funds for monitoring and
the insufficient benefits distributed to the communities have affected local satisfaction and perceptions
of benefits and could potentially affect local trust.
The conservation agreements discussed prohibit communities from clearing forest for agricultural
purposes, and the PNCB can suspend or terminate communities’ participation in the program if they
fail to uphold their end of the agreement. To date, such agreements have not resulted in a fine. While
livelihood activities vary across indigenous communities, agricultural production is an important
source of income in the communities studied. Nevertheless, CV members interviewed did not perceive
the program to be imposing restrictions on activities but rather felt it helped communities defend their
territory. Over time, the relationship between the PNCB and the communities became stronger as the
latter was promised and received greater resources through their involvement in the program, helping
to explain communities’ support and general satisfaction. As the three study communities represent
those in which the PNCB has invested more resources, they are also likely to be more satisfied than
those that have received less resources.
A community-based approach to monitoring is considered more sustainable when local benefits
outweigh the costs of local participation and when community monitoring is already embedded in
the local community and serves the interests of that community [13,38,40,41]. Danielsen et al. [42]
find that if local benefits are not enough to cover the participation costs, monitoring will not occur.
Bellfield et al. [38] also suggest that community members undertaking this work should receive
financial compensation and argue that relying on community reciprocity or participation alone does not
match the opportunity costs of engaging in more attractive economic activities. Given that this issue was
mentioned frequently in the communities, it may be a concern for the program’s future sustainability.
Third, several factors have built up the program’s legitimacy over time. The evidence suggests
that trust and greater mutual understanding has been built between state actors involved in the PNCB
and the indigenous communities. This is apparent in Puerto Ocopa in particular, where engagement
has taken place over a longer period and been more substantial. Nevertheless, there is some risk
even in this community because capacity-building opportunities are limited to young (25–30-year old)
men involved in the CV, and there is limited information sharing on monitoring activities with the
community at large. While the information on the status of monitoring activities is shared by CV
members in communal assemblies, this is limited in practice by their concern that community members
will not understand the language used or other concepts related to conservation. Part of the PNCB’s
work with communities could be to ensure information flow around the TDC program and to hold
CV members accountable for informing their communities of relevant and important monitoring
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activities. On the other hand, attention to community jobs for youth could provide an incentive against
out-migration, a huge issue in many indigenous communities today.
Compatibility with existing governance arrangements has played out in different ways in each
community and has resulted in some overlap and confusion over roles and authority. This will be
discussed in the next subsection. With regard to the use of the data, findings highlight the importance
of local participants having the opportunity to integrate their local needs into the monitoring activities
in order to collect relevant and useful data that will be of use to them both in the present and the
future. For instance, CV members can decide where to conduct their routine monitoring visits based
on what they hear about threats (invasions, logging), the time (days) they have, the availability of
transport (if they have to walk long distances or can go by car or motorbike), and the time between
visits. In other words, the communities can conduct routine monitoring where they see fit, providing
them with the chance to shape the monitoring activities at the local level. Communities do not, however,
have a say in what they monitor when the PNCB sends them early warnings nor do they currently have
the capacity to analyze the data for local use without PNCB support. Strengthening local capacities
and empowering communities to respond to environmental threats are therefore seen as critical.
The TDC program’s focus on conservation and its limited alternative livelihood options could
risk weakening its potential to capture and sustain local interest. A variety of local and forest resources
such as crops, wildlife, fisheries, and non-timber forest products could be integrated into a monitoring
and compensation scheme to support sustainability once the TDC program ends. In the words of one
protected area officer, “the PNCB is focused on compensating productive activities by introducing new
crops, such as coffee and cocoa, rather than sustainable natural resource management already existing
within forest [that has] great potential...” In order to make these schemes more economically feasible,
it is important for these resources to have a significant local and market value in order to provide
alternative sources of income, which would ideally encourage local participation in and commitment
to the program in the long run. Furthermore, McCall et al. [43] point out that monitoring efforts that
are officially recognized and even monetarily supported can be an incentive for young people to stay
in the community and assume a variety of leadership roles.
4.2. How Can CBM Contribute to a National Forest Monitoring System?
We found that several factors support or detract from the potential scalability of CBM to Peru’s
National Forest Monitoring System. First, we identified some confusion around the proliferation of
different monitoring committees, including through the TDC program, protected areas, and those
already existing in indigenous communities. The overlapping nature of these different governance
arrangements has generated some confusion both at the community level and the national institutional
level. The current scenario of multiple and sometimes overlapping monitoring entities and the
introduction of new monitoring arrangements that do not coordinate with existing ones could reshape
local structures and power arrangements within the community, or even lead to misunderstandings
and conflict associated with local enforcement. Confusion within communities (with members not
in the CVs) about their role in and jurisdiction for forest monitoring was mentioned in the Palcazu
communities. The challenges experienced in the communities studied provide reasons to question the
replicability of the program in a range of communities that do not meet the ideal conditions discussed
throughout this paper.
There are several opportunities for the PNCB to remedy these issues. One is to make efforts to
recognize existing monitoring or relevant committees as it supports the community in implementing
the program’s committees. Another is to involve the strategic actors discussed above to prevent local
confusion and conflict. For instance, SERNANP has a presence in six protected areas, and the TDC
program involves many communities in their buffer zones, making it necessary to strengthen their
coordination through a shared agenda. There is already coordination between two of these areas
and the PNCB regarding local forest monitoring, but this only emerged when the actors mentioned
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realized that their interventions were complementary. Prior to this, each institution worked on building
capacities for its own committees.
The limited coordination between the PNCB and regional and local governments has also become
problematic as regional governments have relevant competencies in the environment and forest sectors
and are expected to play an important role in the NFMS.. CBM does not occur in a vacuum, and, if
it is to be incorporated into a multilevel monitoring system, the PNCB must work to align the TDC
program with regional environmental strategies and thus engage regional governments in the program
itself. The existence of the various forest monitoring entities discussed necessitates their coordination
and the standardization of certain aspects of forest monitoring. Regional participation could also
support the institutionalization of the system and the use of data in regional and local decision making.
The fact that support from indigenous organizations is perceived as important in terms of
institutionalizing monitoring activities makes it essential to analyze the role they could have in a
multilevel forest monitoring system. For example, a large indigenous federation in the region does not
have a specific programmatic focus on forest monitoring but has always spearheaded the defense and
protection of the Ashaninka peoples’ territories and forests. It is also important to highlight the several
indigenous organizations affiliated with the federations that are already involved in CBM since they
are the co-managers of these areas. As such, they have developed specific capacities and knowledge
that could be instrumental in the coordination of the TDC’s efforts or work with the indigenous sector.
However, the outcomes of the TDC program are uncertain. Not all the communities involved are fully
engaged, nor do they all have the same response to a state-run forest monitoring program. Consistency,
transparency, comparability, completeness, and accuracy of data are not achieved overnight.
Other strategic actors that could encourage the incorporation of CBM into a multilevel monitoring
system include institutions with competencies in the forest and environment sectors, including the
National Forest Service (SERFOR), Environmental Inspection and Assessment Agency (OEFA), and the
Forest Resources Oversight Agency (OSINFOR). Even if the decentralization of responsibilities in the
forest sector is still in progress in the Junín and Pasco regions, the Indigenous People’s Affairs from the
Pasco Regional Government and offices of Environmental Management could take the lead in CBM
through the TDC program. Information sharing will only become fluid once these different actors
begin coordinating and have a clear understanding of their roles within the system, which will then
also enable the effective scale-up of local monitoring efforts to a multilevel forest monitoring system.
5. Conclusions
As the global scenario evolves on climate issues, multilevel forms of governance are being
incorporated into planning and policymaking. Opportunities exist for the integration of CBM
into a multilevel monitoring system that will support the NFMS and REDD+ MRV systems under
development to create reliable and accurate sources of data. As with any intervention, there is concern
about the culmination of the program and the discontinuation of the institutions and practices put in
place. At the same time, the context of the new forest legislation that creates monitoring mechanisms
and different entities with similar responsibilities located at different levels also creates concern
regarding potential legitimacy issues. This legislation also generates confusion over the roles of existing
institutions among community members and others involved in monitoring activities. The three
best cases presented in this paper have overcome some of these barriers, but evidence suggests that
the state needs to approach communities with openness and willingness to learn, adapt, build trust,
and negotiate in the development and implementation of programs.
This study also draws attention to the importance of placing value on local participation in
conservation and understanding the costs of local community involvement in activities that take
members away from their daily activities. Conservation programs that involve local communities in
activities to protect forests and monitor areas to reduce threats to their territories and conservation
areas have more recently begun to incorporate compensation mechanisms. Questions regarding what
benefits are distributed and how this is done have become central to low emission rural development
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initiatives. Skutsch et al. [6] underscore the link between the benefit distribution system and CBM
activities. They recommend that countries interested in promoting CBM as part of the monitoring
for REDD+ should consider how benefits are distributed at different levels by actors involved in
monitoring and provide protocols for CBM efforts that meet these requirements.
Furthermore, engaging communities in the design and implementation phases of incentive-based
conservation programs is critical to their overall legitimacy [44], as these decisions may affect livelihoods,
rights, or territory [45]. Given the history of past government-led programs that were more authoritative
and less participatory in nature, incentive-based programs can be understood as an exercise of power or
social control [45]. Importance has been and should continue to be placed on community engagement in
a way that promotes legitimacy, the program’s resilience and adaptive capacity in the long run [10,46,47],
and the transformation of power relations over time [48]. It is, therefore, important that external actors
understand and engage with the priorities of local communities [49–51].
The findings in this paper are limited to three cases where TDC invests greater resources—in
what the program considers high performing communities. Hence, the challenges discussed would
likely require even greater efforts and resources from the PNCB in communities considered lower
performing. Variations related to the TDC’s efforts in building capacities, providing a reliable source
of resources for monitoring activities, and relatedly, building trust, are important considerations in
assessing the sustainability and scalability of the program. In this way, future studies could capture the
diversity of perceptions presented in other lower-performing communities to consider what it would
take to overcome these challenges and build legitimacy over time.
Author Contributions: L.F.K., A.K.P., A.M.L. and M.H. conceived and designed the study, A.P.O.d.A. carried out
the fieldwork; A.P.O.d.A. and L.F.K. analyzed the data; L.F.K., A.K.P., and A.P.O.d.A. wrote the paper; A.M.L. and
C.B. provided substantial comments and edits on different drafts; M.H. reviewed the paper. All authors have read
and agreed to the published version of the manuscript.
Funding: Please add: This research is part of CIFOR’s Global Comparative Study on REDD+ (Norway/NORAD
Grant Agreement #QZA-10/0468) and with financial support from the donors to the CGIAR Fund. Further support
is provided by USFS/Silvacarbon Peru project (Grant Agreement #18-IG-11132762-374), the Consultative Group on
International Agricultural Research programs on Trees, Forests and Agroforestry (FTA), and the German BMBF
IKI Transparent Monitoring project (Project title: 19_III_108_Global_A_Independent Monitoring Land Sector).
Acknowledgments: The authors would like to thank the National Forest Conservation Program for its time, in
particular Gustavo Huamani, Jorge Tito, and Ruben Jacinto. We also thank all key informants from the local and
regional governments, SERNANP, SERFOR, and GIZ. We are especially grateful to all of the local informants from
the indigenous communities of Puerto Ocopa, Loma Linda, and San Pedro de Pichanaz, who shared their time
and knowledge of forest monitoring and the TDC program with us. We thank Silva Carbon and USAID for the
support that made this research possible.
Conflicts of Interest: The authors declare no conflict of interest. The founding sponsors had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision
to publish the results.

Appendix A. Indicators and Interview Questions
Indicators

Questions

Existing knowledge and experience of forest monitoring

-

Drivers of deforestation and forest degradation: What, when, where, how?
How do actors use the data collected from monitoring?

Existing capacity to conduct forest monitoring

-

What have you learned from being involved in monitoring?
What training or capacity building has been or is expected to be done?
What challenges have you experienced in fulfilling monitoring activities?
What are the advantages of monitoring?
What are the challenges of monitoring?

Interest

-

What was the interest in the beginning? Has it changed?
What are the benefits of participating in monitoring activities?
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-

Are all stakeholders involved that should be involved in forest monitoring
activities? If not, why are those actors not involved? And who else should
be involved?

-

What coordination is there between committees (CV-CG)?

-

How is information about monitoring shared with communities? What
kind of information?
How do different actors involved in forest monitoring communicate?

Participation

Coordination

Information flow/access to information
-

-

Benefits

What are the benefits of participating in monitoring activities?
Do these benefits compensate you for the time and effort put
into monitoring?

Appendix B. Interviews by Type of Key Informant
Number of Informants

Type of Informant

Affiliation

Date

20

Key CBM informants

CV members and members of
other local organizations

1/2015;
2/2016

8

Key local- and regional-level
government informants

2 regional; 3 provincial; 3 local

3/2016

8

Key community-level informants

9

Key informants—PNBC staff

6

Key CBM informants in the regions

5

Key CBM informants from
indigenous institutions

56

Indigenous community
presidents, community members
3 PNCB-TDC national staff; 6 local
PNCB officers
4 natural protected areas
(SERNANP); 2 forest institutions
(SERFOR, OSINFOR)
3 indigenous federations;
2 indigenous SERNANP
community monitors
Total

1/2015; 3/2016
1/2015; 3/2015; 3/2016
3/2016; 4/2016

1/2015; 3/2016

Abbreviations
ARA
CAD
CBM
CG
CV
CVCFC
GORE
MINAGRI
MINAM
MRV
NFMS
OEFA
OSINFOR
PES
PNCB
REDD+
SERFOR
SERNANP
TDC

Regional Environmental Authority (Autoridad Regional Ambiental)
Self-Defense Committee (Comité de Autodefensa Civil)
Community-Based Monitoring
Management Committee
Vigilance Committee 4
Forest Community Monitoring and Oversight Committee (Comité de Vigilancia y Control Forestal Comunitaria)
Regional Government (Gobierno Regional)
Ministry of Agriculture and Irrigation (Ministerio de Agricultura y Riego)
Ministry of Environment (Ministerio del Ambiente)
Monitoring, Reporting and Verification
National Forest Monitoring System
Agency for Environmental Assessment and Enforcement (Organismo de Evaluación y Fiscalización Ambiental)
Forest and Wildlife Resources Supervisory Agency (Organismo de Supervisión de los Recursos Forestales y de Fauna
Silvestre)
Payment for Environmental Services
National Forest Conservation Program (Programa Nacional de Conservación de Bosques)
Reducing emissions from deforestation and forest degradation, and the role of conservation, sustainable management
and enhancement of forest carbon stocks in developing countries
National Forest and Wildlife Service (Servicio Nacional Forestal y de Fauna Silvestre)
Peruvian National Protected Areas Service (Servicio Nacional de Áreas Protegidas por el Estado)
Conditional Direct Transfers (Transferencias Directas. Condicionadas).
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