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Abstract: In 2009, the conference of the parties of the United Nations Framework
Convention on Climate Change recognized the need to engage communities and indigenous
groups into the systems to monitor, report and verify the results of REDD+. Since then,
many countries have started to prepare for REDD+ implementation. This article reviews
early experiences under development in 11 projects financed by the Alliance Mexico
REDD+ located in four Early Action Areas to identify the potential integration of
Community Based Monitoring (CBM). The evaluation of the projects is made based on a
multi-criteria analysis which considers the potential to produce information relevant for
national monitoring systems and the prospects for sustained monitoring practices over
time. Results indicate there are challenges to harmonizing monitoring practices and
protocols between projects since activities proposed differ greatly from one project to
another. Technical specifications for integrating local data into national systems are thus
required. The results of these projects can help to identify best practices for planning and
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implementing REDD+. Findings indicate that in general, resources and capacities to
gather, analyse and report information as part of CBM systems are in place in the projects,
but usually these reside with non-local experts (i.e., NGOs and Academia); however, there
are notable examples where these capacities reside in the communities. If national forest
monitoring systems are geared to include information gathered through locally-driven
processes REDD+ should promote activities that produce local benefits, but countries would
need to build local capacities for managing and monitoring natural resources and would also
need to create agreements for sharing and using local data. Otherwise, national systems
may need to rely on monitoring practices external to communities, which depend on the
continued availability of external financial resources.
Keywords: participatory monitoring; forest inventory; MRV; climate change mitigation;
environmental policy

1. Introduction
REDD+ is a policy being negotiated under the United Nations Framework Convention on Climate
Change (UNFCCC). It aims to assist developing countries to reduce emissions from deforestation and
forest degradation and increase forest carbon stocks (e.g., [1]). In the context of REDD+, information
at high levels of accuracy and precision is required to produce inventories and reports on carbon
emissions and removals for national and international communications and as part of the systems to
monitor, report and verify REDD+ implementation (MRV), as well as for national systems for
monitoring of forests (NFMS) [2,3]. However, the final objective of this programme is to implement
actions on the ground, responding to local needs without compromising local livelihoods and biodiversity.
The UNFCCC has explicitly recognised the need for local communities and indigenous groups to
participate in activities as part of MRV systems for REDD+ [2]. REDD+ is being implemented in
phases, initiated at a preparation stage, followed by implementation of initial activities at the
sub-national level before moving towards full national level implementation [4]. Successful
implementation of REDD+ on the ground, including continued local monitoring of activities and
results requires the design of schemes that promote participation in the long term.
Within the phased implementation of REDD+, countries are starting to implement demonstration
activities in early action areas (EAA). There are various activities and initiatives under development as
part of REDD+ in México that are being implemented jointly with other parties. These include actions
for the preparation and implementation of the national strategy, the preparation of the institutional
arrangements and early actions. The objective of this article is to discuss the potential contribution of
community based monitoring (CBM) to NFMS and MRV for REDD+. The analyses focuses on the
case of Mexico, with emphasis on the early actions that are being carried on by the Alliance Mexico
REDD+ in four EAAs. Potential contribution of CBM to national systems is discussed in terms of the
prospects for the provision of information in the long-term and the completeness and compatibility
with the institutional systems.
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The Alliance is initially financing the implementation of a number of 3-year projects to create local
capacities for REDD+ in four early action areas [5]. The United States Agency for International
Development (USAID) is funding the Alliance as a capacity building measure for the implementation
and achievement of an appropriate framework for the implementation of the Emission Reductions
Initiative in Mexico, alongside the objectives of Mexico’s draft national REDD+ strategy (ENAREDD+,
in Spanish). The work of the Alliance, which is led by The Nature Conservancy (TNC), is being
carried out by a number of different organizations in collaboration with the Ministry of Environment,
Secretaria de Medio Ambiente y Recursos Naturales (SEMARNAT) and the National Forestry
Commission, Comision Nacional Forestal (CONAFOR) [6], including Rainforest Alliance, the Woods
Hole Research Centre, and Espacios Naturales para el Desarrollo Sustentable (ENDESU). This article
analyses the potential for CBM within these projects, to discuss the prospects for the permanence of
such monitoring practices in the mid and long terms and for their contribution to the national systems
for REDD+.
The structure of the document is as follows: first background information on CBM, climate change
mitigation and implementation of REDD+ in Mexico is presented in Section 2. Section 3 presents the
methods used to evaluate and compare the projects. In order to assess the potential for CBM, the
projects are described and evaluated in terms of the activities to be implemented, the infrastructure and
capacities and the degree of engagement of local actors into the projects. Section 4 presents the results
and discussion. Finally, conclusions are presented in Section 5.
2. Background
2.1. Community Based Monitoring
Participatory or locally based monitoring approaches grouped here under the term Community Based
Monitoring (CBM), can be described as processes that involve local people directly in data collection
and/or data interpretation for environmental monitoring using relatively simple methods [7–10]. CBM
schemes have been implemented in developed and developing countries to monitor different
environmental attributes such as biodiversity and wildlife (e.g., [7]), hydrological services (e.g., [11])
or carbon in forests [12,13]. In fact, there are more than 1200 applications of participatory approaches
for development and environmental issues reported in the literature [14].
Developing countries often lack systems and trained personnel to enable local participation and thus
most environmental monitoring efforts rely on researchers/professionals funded by remote agencies,
external to study areas (e.g., [15]); these schemes are often expensive, based on non-endemic know-how
and may be non-sustainable in the long-term once external funding ends [8,16]. Nevertheless, there are
various types of initiatives to produce information through monitoring schemes with varying level of
involvement of ‘external’ actors and local communities. Danielsen et al. [8] provide a useful
classification for such schemes, which can be used for the analysis of monitoring practices:
Type I: externally driven and run monitoring programmes;
Type II: externally designed monitoring schemes with local data collection;
Type III: collaborative design of monitoring with external interpretation of the data;
Type IV: collaborative design of monitoring with local interpretation of the data; and,
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Type V: autonomous monitoring schemes, designed and run entirely by local people.
The type of monitoring that can be implemented in an area depends on the type of incentives and
motivations for local participation and also on the degree of development of the required skills and
local resources for monitoring (e.g., equipment and infrastructure). CBM is more likely to be
sustainable over time if it is built on existing institutions, if it does not generate conflicts between
government and traditional authorities and if data is stored and analysed locally [7]; this might mean
that the process of implementation should be simple, appropriate to local needs and developed at a
slow pace despite the pressures from external actors (e.g., funding bodies) [7,17]. Monitoring schemes
with higher involvement of communities can help to build social capital, and facilitate a prompt
response for forest management decision-making, if the schemes are developed within a supportive
legal framework [8] and communities have rights to manage and use forest resources [18–20].
Following Danielsen et al. [8], the share of costs between external and local actors varies along the
spectrum from type I–V; while local monitoring is cheaper in operational activities (due to lower
wages and transport costs), it will require relatively high initial costs (i.e., equipment and capacity
building) [7,8]. If monitoring is locally relevant it may be more sustainable since valuation of local
benefits will promote participation (types III–V) [8]; nevertheless monitoring programs should not rely
on this ‘low cost’ monitoring, since if real local benefits are not enough to cover the participation
costs, monitoring will not occur [8,18,21]. Previous research highlights the potential to develop
monitoring schemes of types II–III when practices are institutionalised in official organizational and
governance schemes to enable the provision of support/feedback by officials and other technical
experts (e.g., [8,22]). External support is needed for including CBM into national monitoring systems
for REDD+ since, first, this is an external initiative at international level and second, because
institutions, skills and infrastructure are usually not in place yet for the interpretation of field data. This
is necessary to produce more elaborated estimates of carbon stocks, baselines and leakage at the
statistical levels expected for national and international schemes.
2.2. CBM and MRV for REDD+
CBM can become the backbone for a nested structure for REDD+ particularly if the following
conditions are met: firstly, national monitoring systems need to include the appropriate infrastructure
for data registration, storage and processing; secondly, standard procedures for monitoring practices
are required to create a consistent and transparent system; and thirdly, the communities and public
offices managing MRV systems need to benefit from collaboration by creating win-win conditions [23].
Local information produced through CBM can help to increase the detail of the information of national
systems (i.e., geographical data, emissions factors and information of carbon stocks) and can help to
evaluate the impact of specific management practices; there are specific opportunities to engage CBM
in monitoring systems by hiring local brigades to intensify official inventory programmes and through
information sharing from forest management plans, on-going forest carbon projects and projects
working with other certification schemes [24].
CBM can be helpful to understand and address local drivers of deforestation and forest degradation
and also to provide information on changes in carbon stocks and forest areas [23]. There are experiences
indicating that communities can monitor forest carbon stocks by undertaking local inventories using
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GPS and hand-held computers with accurate levels similar to those from professional foresters
(e.g., [23]). For example, projects in Tanzania and Nepal have shown that villagers are able to use a
GPS accurately [25]; this is less time consuming and more reliable than using a compass [26].
In addition to data gathering, CBM schemes can include participatory geographic information
systems (PGIS) as a tool for monitoring forest carbon stocks and forest area [27] and also to monitor
deforestation and forest degradation [28]; through PGIS, maps can be constructed in a collaborative
process involving indigenous researchers, cartographers and GIS specialists (e.g., local knowledge can
be gathered from elders, hunters, women and all relevant members of a community) [28]; however,
usually these processes are conducted by technical staff from NGOs or academia and thus the
know-how is not resident in the communities.
In many cases, local people contribute in CBM by collecting data, but for various reasons information
is often processed outside the community. These correspond to the first classes of monitoring schemes
described by Danielsen et al. [8]. However, there are cases in which PGIS has been implemented
locally thus transferring additional skills to local actors. For instance, in the Siaya district of Kenya, a
PGIS project was established to monitor the impact of brick-making industry on forests [29]; spatial
data was processed on-site at the Ugunja Community Resource Center. In order to implement such a
local system, a number of issues had to be addressed first (i.e., unreliable electricity supply and
unsuitable computing equipment, technical services and economic resources to run the laboratory). In
order to succeed, the project needed predictable funding to pay for the personnel. Another important
aspect was related to technical capacities; it was necessary to develop solid skills to accomplish the
objectives of the project. Volunteer trainees learned to collect data, develop databases, design maps
and use a GPS. Additionally, they learned more complex tasks such as downloading and converting
GPS data, and planning, design and management of GIS databases. The project enabled the community
to gather strong evidence linking brick-making and declining forest areas [29]. At national level,
countries face different challenges to build capacities for the integration of CBM into MRV systems [23],
this is also true at sub-national levels given the heterogeneity of communities and degrees of
involvement of local actors in forest management.
With regard to existing and potential sources of local information, there are various opportunities to
integrate CBM into NFMS and MRV for REDD+ [24] since these systems require information on
forest areas and carbon stocks with high levels of resolution and frequent updating. First, there is the
information that communities can gather as part of public programmes, this includes hiring communities
to establish inventory plots as part of national or regional forest inventories following standardized
protocols (public programmes); the motivation of the communities to gather the information in this
case will be linked to the external benefits from public programmes. This overlaps with scheme of type
II in the classification of Danielsen et al. [8] (scheme with lower involvement of communities). The
second option is the information that communities gather and use as part of their management of
natural resources motivated by the potential to access direct benefits (e.g., timber, non-timber forest
products (NTFP), environmental services) (local interest); depending on the skills of the local actors
and often on the involvement of external allies (e.g., NGOs). These activities may range from types III
to V in the classification of Danielsen et al. [8] where communities play more active roles but may not
necessarily follow standard monitoring procedures. The third option for integrating local data into
national systems relates to the information collected during participation in private incentive schemes
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such as carbon markets or certification programmes (e.g., organic, certified timber) [24]. In this case,
communities participate to receive an external benefit, building upon local management practices and
following standardized monitoring protocols (private incentives); as in the previous option, depending
on the skills of local actors, in these schemes they can engage in more activities and may correspond to
types II to IV in the classification by Danielsen et al. [8]. The main differences between these three
cases are the motivations for participation and the methods used to gather the information. In order to
integrate the information of the last two options into national systems, it is necessary to reach
agreements with local actors who formally own the information [24].
2.3. REDD+ in Mexico
Prior to COP 16 in Cancun, Mexico prepared a document to define its Vision on REDD+ [30]; two
years later in November 2012, CONAFOR published a draft version of its national REDD+ strategy
(ENAREDD+ in Spanish) [31], and a revised draft was circulated around a Technical Consulting
Committee (CTC) for comments (July–August 2013). The ENAREDD+ draft [31], establishes that
REDD+ implementation will involve a broad sustainable rural development approach, with a
landscape focus aligned to the principles of the strategy and with social and environmental safeguards.
In line with the General Climate Change Law, the draft of the strategy states the target of reaching zero
carbon losses in original ecosystems by 2020; it also aims to reduce emissions from degradation,
increase the areas under sustainable management and those regenerating naturally, as well as to
conserve and enhance carbon stocks.
Based on a landscape approach, one of the objectives stated in the strategy is the integration of
monitoring into the institutional arrangements at different scales. For this, activities to be implemented
will be planned locally as means to create local governance schemes promoting the participation of
communities, for instance via inter-municipal associations. In line with the texts adopted at the COP,
the MRV system should consider the methods and guidance of IPCC [32,33] and the implementation
will follow three stages (i.e., preparedness, implementation of actions and policies and full MRV). It
has been established in local legislation that the National Forest and Soil Inventory, which is at the
core of the NFMS in the country, will include the information of the MRV system and that this should
be created within a period of three years, starting on June 2012 [34]. The NFMS should be robust and
include a transparent MRV system; it should promote local participation by exploring different
approaches to improve community forest management while contributing to national systems. This
system should be a tool to support land management at local level combined with different approaches
of local monitoring to improve community territorial management.
In addition to the activities developed by the Alliance Mexico REDD+ there are other initiatives
being undertaken in the country. In 2010, the Ministries of Environment of Mexico and Norway signed
an agreement of understanding to develop activities related to REDD+ including the design of a MRV
system (at least to a Tier 2 level), promoting South-South capacity building and the design of local
incentives [35]; the official name of the project is “Fortalecimiento del proceso de preparación para
REDD+ en México y el fomento de la Cooperación Sur-Sur” although it is usually known as the
Mexico-Norway project. CONAFOR is also implementing a project in collaboration with the French
Development Agency and the Spanish Agency for International Cooperation and Development funded

Forests 2014, 5

3301

by the Latin American Investment Facility (LAIF) of the European Union, to replicate the creation of
local governance systems for REDD+ [36]. The objective of the LAIF project is to replicate the
inter-municipal association scheme adopted in the EAA of Ayuquila River Basin in Jalisco in other
watersheds and EAAs of high priority in order to build local capacities to link activities for rural
development and sustainable forest management in REDD+ [36]. The three initiatives are assessing a
monitoring governance based approach in communities within the EAAs.
2.4. Activities Financed by the Alliance Mexico REDD+
In this context, the Alliance is providing resources for the implementation of REDD+ activities in
11 projects located within the EAA of Sierra Rarámuri of Chihuahua (2 projects), the Pucc-Chenes
Mountain Range in Yucatan Peninsula (3 projects), the inner watersheds of Chiapas (3 projects) and
forest based communities of Oaxaca (3 projects) (Figure 1). These projects are implementing different
activities to mitigate climate change including a wide variety of actors, strategies and scope. The
projects were granted resources for three years based on competitive proposals submitted by different
organisations that integrate local alliances for implementation.
Figure 1. Early action areas. Alianza Mexico REDD+ (image provided by TNC).

The activities proposed in the projects can affect carbon emissions or removals in forests in many
different ways. Strategies include some actions that are to be developed directly in forestland (i.e.,
sustainable management of forest), some that take place off-forest (i.e., improved agricultural
practices, reforestation), others that involve a group of regional policies (i.e., community land-use
plans; environmental law enforcement), and/or a group of activities that can be oriented towards
capacity building. It is recognised that action outside forested areas is necessary to address different
drivers of deforestation and forest degradation (e.g., agricultural practices) (e.g., [37,38]).
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Additionally, the activities to be implemented by each project can vary as regards the potential to
provide information compatible with national monitoring systems (i.e., activity data or information on
forest areas, changes in area and management practices; and data on carbon stocks and stock changes
for different reservoirs). In order to assess the potential of the projects to produce information to
national systems, thus activities can be grouped into three general types that are described below.
Case A. Strategies that can produce geographical data (maps) but not data to quantify levels and
changes in carbon stocks. Some REDD+ activities might have a diffuse effect on forest management,
making it hard to predict the impact on carbon stocks; moreover, they may not initially include the
implementation of carbon monitoring practices or targets to reduce emissions. Examples of such
activities are the formulation of local land-use plans, general training on best agroforestry practices or
the exclusion of cattle in forested areas. Local actors can produce activity data (i.e., area) and integrate
it into a PGIS as part of project design and follow-up. Information could refer for instance to the areas
of forest that have a local land-use plan, or the ejidos, communities and municipalities that have
received training or the polygons where certain activities are being implemented. Such local
geographical information could be integrated into the NFMS and identified accordingly as an extra
stratum for analysis.
Case B. Strategies that can generate geographical data and some estimates of carbon stock changes.
A second case would be the activities that in addition to geographical data could provide information
on gains or losses in certain carbon stocks, though not through a comprehensive local forest inventory.
Examples of these activities could be the installation of improved cook stoves (in which case, the
reduction of fuel-wood extraction could be estimated based on usage) or the restoration of degraded
forests by tree planting (for which calculations of biomass growth could be made). It is necessary to
identify the specific data types that would need to be produced to identify suitable methods to estimate
impacts of the strategies on carbon stocks, emissions or removals. In this case, the information on
estimated stock changes in individual reservoirs could be included in national systems [24].
Case C. Strategies for which complete local information can be generated (Geographical & Carbon).
This category corresponds to actions including the implementation of local, repeated, forest
inventories, which include all the relevant carbon reservoirs. This would correspond to areas with
commercial forest management plans or areas participating in carbon sequestration markets. The local
forest inventory data could be combined with that of national inventories. This would however require
that local inventories follow standardised protocols and the prescribed verification processes associated
with the different schemes.
3. Methods
REDD+ is at an early stage in Mexico and the first projects in the EAAs are just starting. In order to
assess the potential for integrating CBM into these projects, the following methodology was followed.
First, the individual project proposals as submitted to TNC were reviewed to assess the potential for
integrating CBM into these [39–49]; additionally interviews were made to project managers and a
survey to evaluate the inclusion of different features related to CBM was applied to all 11 projects
during the summer 2013. Appendix 1 presents basic information on each project. The potential contribution
of CBM to national forest monitoring systems for REDD+ is evaluated using a multi-criteria analysis [50].
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The projects are ranked according to different criteria for analysis (Table 1). At a later step, a weighted
score for each project is obtained by assigning different levels of importance to each of the criteria.
Table 1. Criteria for evaluating potential contribution of projects to national systems for
REDD+ and for the implementation of monitoring practices in the long-term.
Criteria
Description
Potential contribution to national monitoring systems (50%)
The contribution to REDD+ is assessed by determining the scale of direct
implementation of the activities in reference to the direct influence area of the
Scale (25%)
project (i.e., area where local actors have jurisdiction to implement activities) and
the size of the EAA. This is made based on the description of each project [39–49].
Projects are ordered based on the scale of their contribution.
The activities proposed by projects are classified as A, B or C (Section 2.4,
potential to produce information on activity data and on carbon stocks and stock
Expected
changes); a quantitative characterisation is made for these activities by assigning a
Information (25%) value of 1 for activities of type A, 2 for B and 3 for C. Once all the activities
proposed by the projects are evaluated, a sum of the values is made and projects are
ordered from those with higher to those with lower scores.
The inclusion of monitoring in the projects is evaluated with regard to the formal
inclusion of MRV, resources available and local capacities. If these practices have
been included explicitly in the project, it receives 1 point. If the project has the
required infrastructure necessary for collecting and processing the information (i.e.,
Infrastructure and
equipment for forest inventories, computer, internet access and GIS software), the
Roles for MRV
project receives 2 points; however if the project has only part of the resources
(25%)
required it receives 1 point. Finally, if specific monitoring activities are defined for
local actors, the project receives one more point. A total value is obtained per
project and these are ordered from higher to lower scores.
The completeness of monitoring is evaluated in terms of the carbon reservoirs
included, the specific options to produce geographical information (i.e., activity
Completeness of
data) and the inclusion of activities to monitor leakage. Projects received a point for
Monitoring (25%)
each factor included in their monitoring plans, and are also ordered accordingly to
total score.
Temporal Sustainability of Monitoring Practices (50%)
The activities proposed by each project are classified in terms of expected linkage
to public, local or private interests to identify the motivation for implementation
Motivation (50%)
(Section 2.2); a value of 3 is assigned to activities linked to local interests, 2 for
private incentives and 1 for public programmes. For this criterion totals are also
obtained and projects are ordered accordingly.
Finally projects are evaluated with regard to the type of actors participating in the
projects and the roles they play. Two points are granted if the project was proposed
Roles in Projects
by a local actor (ejido/community); if local actors participate in the project but they
(50%)
are not leading it, the project is granted one point. Lastly, the project is granted a
point if an NGO/academic institution with the required know-how for MRV is part
of the project. Totals are obtained and projects are ordered according to the scores.
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The evaluation is made in two dimensions, firstly considering the potential to provide information
to national systems and secondly, analysing the potential to provide this information in the long term;
each of these main criteria is worth 50% of the final mark for the projects. In order to assess the
contribution to monitoring systems, projects are described in terms of (a) the geographical scales of the
activities to be implemented; (b) the type of information that can be gathered as part of CBM (i.e.,
activity data and emission factors); (c) the resources available and roles associated with monitoring;
and (d) the completeness of the monitoring practices (i.e., carbon reservoirs, geographical information
and monitoring of leakage). Each of these four elements has a weight of 25%. For the evaluation of the
prospects for long-term provision of information, two additional factors are assessed: first, the motivation
to implement the activities described in the projects and the second, the engagement of local actors and
other participants in project management. These factors contribute by 50% to the evaluation of the
temporal sustainability of CBM in the projects. Here, it is assumed that monitoring activities led by
local actors motivated by access to local direct benefits will be more likely to be sustainably in the
long term as these represent more autonomous monitoring types [8]. For each criterion, the projects are
evaluated and ranked, starting with those that are more likely to produce useful information for
national systems and promote long-term collaboration. Finally, a weighted score is obtained for
each project.
4. Results and Discussion
4.1. Scale of Direct Implementation
Table 2 below presents data on the projects in relation to the area of the EAA and the projects’
influence area. It can be seen that in most cases, although each project includes a number of different
communities or ejidos, the projects cover only a very small part of the EAAs. Nevertheless, it is
expected that as part of other deliverables of the projects, there will be a growing number of practical
activities to be replicated and implemented in the mid and long terms in the areas of influence of
the projects.
As regards the area for direct implementation of activities, the projects IDESMAC and UZACHI
have the highest marks. IDESMAC proposes to implement best practices for coffee production over
10,000 ha. UZACHI will work towards the reduction of land use changes over an area of 3,000 ha. On
the other hand the projects of Ejido Trinidad and AMBIENTARE did not specify the scale of their
project in terms of area for implementation.
Looking at Table 2, it is clear that most of the activities/strategies envisaged in most of the projects
take place over relatively small management units. This means that data from the national or even state
level inventories will most likely not be able to measure the effect of specific practices, as their density
of sampling is too low to capture the impact of changes in these (e.g., activities take place outside the
plots; national inventories do not monitor relevant reservoirs; satellite images do not detect changes
below the canopy). Gathering local data is therefore essential to understand how these activities impact
forest area, carbon stocks and their associated changes. Monitoring the results from these pilot
activities through CBM can help to identify better options for implementation of REDD+ based on
specific management practices.
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Table 2. Projects’ influence area and area for direct implementation in the different EAA.
EAA (ha) *

Chihuahua
(1,883,895 ha)

Project

Ejido Chinatu

Ejido Trinidad
Sub-Total EAA
BIOMASA

Chiapas
(1’059,157 ha)

AMBIO

IDESMAC
Sub-Total EAA
Yucatan
Peninsula
(1’381,924 ha)

BIOASESORES
PRONATURA
NUKUCH KA
AX
Sub-Total EAA
MESOFILO

Oaxaca
(1’154,839 ha)

AMBIENTARE

UZACHI
Sub-Total EAA

Project
Influence Area
(Ha) (% EAA)

113,736 (6.0%)

Direct Implementation (Area; %
EAA; % Project Influence Area)
Fire protection 5000 ha, prescribed
fire 100 ha, 20 km fire breakers,
1000 ha for conservation (water),
10 km black lines, 30 km dead
organic matter soil conservation
practices; 10 ha reforestation
(5000 ha; 0.27%; 4.4%).
-

88,030 (4.7%)
201,766 (10.7%)
123,200 (11.6%) 80 ha prescribed fires,
(Villaflores
20 km black lines, 70 km fire
Municipality)
breakers (80 ha; 0.01%; 0.1%).
Pilot parcels in 3 communities
(pastureland and cropland
30,000 (2.8%)
management)
(30 ha; 0.003%, 0.1%).
10,000 ha with improved
119,177 (8.6%) coffee management (10,000 ha;
0.94%; 8.4%).
272,377 (25.7%)
12 pilot parcels (12 ha;
105,541 (10%)
0.001%; 0.01%).
22,984 (1.7%) Study over 250,000 ha.
15 pilot parcels (15 ha;
12,101 (0.9%)
0.001%; 0.1%).
140,626 (10.2%)
40 ha of enriched fallows, 4%
households reduce 50% fuelwood
25,371 (2.2%)
consumption (Approximately 20
households) (40 ha; 0.003%; 0.2%).
200 m2 nursery with capacity for
22,223 (1.9%)
25,000 plants.
Reduction of land use change in
about 3,000 ha, working with
59,225 (5.1%)
54 community members directly
(3000 ha; 0.3%; 5.1%).
106,820 (9.2%)

Rank **

3

10

5

6

1

8
9
7

4

10

2

* Areas of the EAA obtained from [6]; ** The rank shows the order considering the area for direct
implementation of activities as percentage of the project influence area.
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4.2. Type of Activities Implemented
Table 3 presents below the list of actions proposed for each the 11 projects; it is interesting to note
they differ greatly. This represents a challenge in designing a monitoring system since it should
consider the particularities of the different activities while maintaining the compatibility of the results.
Activities are described in terms of the location where they take place (forest/off-forest) and whether
they refer to interventions to enhance local governance and capacities or specific factors related to
monitoring systems and REDD+. Actions proposed by the projects are described in terms of the
expected geographic information and on carbon stocks that can be gathered (as A, B or C, as described
above in Section 2.4), and also in terms of the typical type of motivation for implementation (i.e.,
Public, Local or Private, as described in Section 2.2). Activities associated with private motivation
include those oriented to carbon markets and other certification schemes, and in the broader sense
cash/market-oriented activities and research oriented projects. Using these criteria each project is
evaluated by taking into account the different activities proposed. Hence, there are two ranks presented
in Table 3, first that related to the information that can be gathered and included in national monitoring
systems; and secondly, a rank for the type of motivation for the implementation. The projects with the
highest marks in terms of information to be gathered are UZACHI followed by Ejido Trinidad and
MESOFILO. UZACHI included various activities that can produce information on activity data and
information on the different carbon reservoirs through forest inventories, projects oriented to carbon
markets, development of local allometric equations and carbon accounting.
The second criterion concerns the motivation associated with the implementation of each activity.
Columns 7–9 present the classification of each activity based on whether these are associated with
public programmes, local interests or private incentives. When one activity can be linked to more than
one option, the highest value is recorded. The strategies presented in Table 3 could be analysed in
detail to define whether they have been included in the projects as a response to external incentives or
to local interests. However, this analysis would require a deeper documentation of the projects
including interviews to members of the communities involved in each project, which is beyond the
scope of this work. In terms of the type of motivation for implementation, the projects with the highest
marks are UZACHI, Ejido Trinidad and AMBIO. These are the projects in which more of the activities
proposed may generate local benefits and respond to the interests of the community.
If local information is used only for local internal interests, it could happen that protocols for
measurement, evaluation and storage of data would not be as stringent as those for externally driven
projects; and it may not fulfil the requirements for external use in national systems. Hence, in order to
integrate the information to be produced by the projects with national systems, the first task would be
to harmonise the protocols for data gathering, processing and reporting so that all the projects use a
common approach. In some cases it would be necessary to design and create ad hoc monitoring
schemes for the relevant carbon reservoirs (e.g., when the activity does not have carbon monitoring as
an initial objective). However, for cases B and C, once the data is produced and processed it should be
possible to determine the resulting reduction of emissions or carbon removals in terms of tCO2e/ha-yr.
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Table 3. Definition and classification of the actions proposed as described in the projects of the Alliance.
Type of
Motivation *

Expected Information to
be Gathered

9. MESOFILO

10. AMBIEN-TARE

11. UZACHI

X
X

8. NUKUCH KA AX

7. PRO-NATURA

6. BIOASESORES

X

5. IDESMAC

X
X

X
X

4. AMBIO

X
X
X
X

X
X
X
X

3. BIOMASA

X
X
X
X
X
X
X
X
X
X

2. Ejido Trinidad

X

1. Ejido Chinatu

C
C
B
B
B
B
B
B
B
A
B
B
B
B
B
B
A
A
A

3. Private

X
X
X
X
X
X

X
X

2. Local

X
X
X
X
X
X **
X **
X
X **

Type of
Activity
(Case) *

1. Public

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

3. All Carbon
Reservoirs

Forest
Forest
Forest
Off-forest
Forest
Off-forest
Off-forest
Off-forest
Off-forest
Off-forest
Forest
Off-forest
Off-forest
Off-forest
Off-forest
Off-forest
Off-forest
Off-forest
Off-forest

2. Some Carbon
Reservoirs

Improved Forest Management
Forest Management Certification Schemes
Forest Conservation
Restoration Critical Areas
Fire Management Practices
Soil Conservation Practices
Improved Coffee
Beekeeping (reforestation/restoration for…)
Camedor Palm Production
Ecotourism
PES
Reforestation/Afforestation
Improved Grazing/ Ranching
Improved Fallow
Agroforestry
Organic Agriculture
Improved Corn Production
Biological Pest Control
Protein Banks

1. Activity Data

Actions

Location of
Activity or
Type of
Activity

Projects Mentioning the Activity/Intervention

X

X

X

X
X

X
X

X

X
X
X
X

X
X
X

X
X
X
X

X

X

X
X
X

X
X

X
X
X

X
X
X
X
X
X
X
X

X
X
X
X
X

X

X
X

X
X
X
X
X

X

X
X
X

X

X

X

X

X
X

X
X
X

X
X
X

X

Forests 2014, 5

3308
Table 3. Cont.
Expected Information to be
Gathered

X

X

A

X

X

A

X
X
X
X

X
X

X

X

X

X

X

X

X

B

X

X

X **

B

X

X

X **

B

X

X

X

X

B

X

X

X
X

X

X

X

X

X

X

X

X
X

X
X

X
X

X

X

X **

X

X

X

X

11. UZACHI

X

X

10. AMBIEN-TARE

A

X

9. MESOFILO

X

8. NUKUCH KA AX

X

X

7. PRO-NATURA

X

X

6. BIOASESORES

A

5. IDESMAC

X

X

X
X
X

4. AMBIO

Evaluation Protocols

X
X

X

3. BIOMASA

Training, Cap. Building

X

A
B
A
B/C

X

2. Ejido Trinidad

Pilot Activities

X
X
X
X

Projects Mentioning the Activity/Intervention

1. Ejido Chinatu

Best Practices

Off-forest
Off-forest
Off-forest
Off-forest
Governance/
Capacities
Governance/
Capacities
Governance/
Capacities
Governance/
Capacities
Governance/
Capacities
Governance/
Capacities
Governance/
Capacities
Monitoring

B

3. Private

Market Access

X

2. Local

Financing Benef. Shar.

X

Type of
Activity
(Case) *

1. Public

Governance, Coord. Plann.

Off-forest

3. All Carbon
Reservoirs

Land use Plans

2. Some Carbon
Reservoirs

Productive Activities Low Carbon
Development
Food Production at home
Eco Techniques
Tree Nurseries
Carbon Markets

1. Activity Data

Actions

Location of
Activity or
Type of
Activity

Type of
Motivation *

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X
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Table 3. Cont.
Expected Information to be
Gathered

11. UZACHI

10. AMBIEN-TARE

9. MESOFILO

8. NUKUCH KA AX

7. PRO-NATURA

6. BIOASESORES

X
X

5. IDESMAC

X
X
X
X
X
X

X

4. AMBIO

X
X
X
X
X
X
X
X
X

3. BIOMASA

X
X

2. Ejido Trinidad

X
X
X
X
X
X
X
X
X

Projects Mentioning the Activity/Intervention

1. Ejido Chinatu

A
B/C
A
A
B
NA
A
A
A

3. Private

Monitoring
X
Monitoring
X
X
X
Monitoring
X
Monitoring
X
Monitoring
X
X
Monitoring
Monitoring
X
Monitoring
X
REDD+
X
Total of Actions to be Implemented
Rank Considering Expected Information to be Gathered
Rank Considering the Type of Motivation of Activities to be Implemented

2. Local

Type of
Activity
(Case) *

1. Public

3. All Carbon
Reservoirs

Wildlife Inv.
Forest Inventory
Carbon Accounting
Monitoring Water and Env. Serv.
Development of Allometric Equations
Online Repository of Information
Community Mapping
GPS use
Identification of Drivers

2. Some Carbon
Reservoirs

Actions

1. Activity Data

Location of
Activity or
Type of
Activity

Type of
Motivation *

X
X
X
X

X

X

X

X
X

X
X
X
X
X
X

X
X
9
7
7

13
2
1

13
4
3

13
5
1

12
4
5

11
6
4

10
8
5

10
7
6

14
3
2

11
6
5

* For evaluation, regarding the expected information, projects receive 1 point in case A, 2 for B and 3 for C; regarding the type of motivation projects receive 1 for Public
Programmes, 2 for Private Incentives and 3 for Local Interests. For the activities with more than one possible values the highest one is used; ** It is not clear how/if
carbon accounting will be incorporated into these practices; *** Reforestation/Afforestation practices take place in non-forest land, however if the projects are successful
after 20 years areas can be reclassified as forests; NA. Not Applicable.

16
1
1
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4.3. Infrastructure and Capacities for MRV
In order to gain a more detailed view of the monitoring practices in the project, a questionnaire was
sent to project leaders which included questions about inclusion or the creation of a MRV system, the
different roles expected from the different actors and capacities and infrastructure available. Table 4
presents a summary of the responses obtained to these questions.
Table 4. Roles and infrastructure for the monitoring, report and verification (MRV) of
activities of the projects financed by the Alliance.
Project *

MRV
Formally
Included

Ejido Chinatu

No

Ejido Trinidad

No

Responsible for
Analysis and
Reporting
Project
information to be
reported by
external
consultants
Forest technicians
elaborate reports
according to forest
management plans

Infrastructure

Role/Capacities
of Communities

Role/Capacities
External Experts

Rank **

Consultants provide
equipment
including GIS
software.

Capacities for
MRV are needed

Forest
management,
Capacities for
MRV (technicians)

3

Computer, internet,
brigades and GIS
software available.

N.S.

Forest
management

3

N.S.

N.S.

3

Data gathering

Analysis

2

-

Measurement and
monitoring, some
capacities are
required

5

BIOMASA

No

Consultants

AMBIO

No

N.S.

IDESMAC

-

-

Field equipment to
estimate fuels,
computer and GIS
software
Brigade, computers
and GIS software
-

BIOASESORES

Yes

Consultants

-

PRONATURA

Yes
(M only)

Consultants

Brigade, computers
and GIS software

NUKUCH KA
AX

Yes

Experts and
communities

MESOFILO

Yes
(MR
only)

Experts and
academia

Brigade, computers
and GIS software
Computer and
brigade equipment,
not mentioned
GIS software

AMBIENTARE

Yes

N.S.

Brigade, computers
and GIS software

UZACHI

Yes

Analysis
Academia, Report,
UZACHI

Brigade, computers
and GIS software

Capacities for
MRV are needed
Capacities
required for data
gathering
Capacities for
MRV are needed
Capacities for
MRV are needed
Need to build
capacities for
monitoring, PGIS
and inventories.
There is a high
degree of social
organization

Capacities for
MRV are needed
Capacities for
MRV are needed
SIG and Project
management,
capacities for
MRV needed

4

2
2

3

SIG, inventories,
and reporting.

2

Information
management and
methodology

1

N.S. Not specified; * IDESMAC project did not complete the questionnaire; ** Projects received one point
for the formal inclusion of MRV; one point if the project has access to the required equipment and
infrastructure and another point if local actors/communities have defined roles.
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In Table 4, it can be seen that not all the projects have included practices for MRV in their design
and in some cases there is reference only to the monitoring or reporting of information. In general, all
the projects have access to computers, internet connection, basic equipment for forestry inventories
and GIS software. However, most of these resources are not part of the assets of the communities but
of consultants, NGOs and academia, who are charged with processing the data. This corresponds to
Danielsen et al. [8] Type II (or possibly Type III, where communities act mostly as gatherers of local
data) as regards community involvement. NUKUCH KA AX and UZACHI are exceptions since local
participants will participate in analysis and reporting. Capacities for the local analysis of information
have not been developed consistently and homogenously across communities participating in the
projects. The prominent role envisioned for communities as part of CBM will be that of data gathering
and only AMBIO and UZACHI acknowledged that the required capacities for this are in place; these
two projects obtained the highest marks in the evaluation on this criterion although AMBIO
did not include specific MRV activities as part of their project proposal since this would require
additional resources.
4.4. Completeness of Monitoring
Project leaders were specifically asked if CBM had been considered as part of the monitoring
activities in the assessment of specific variables related to carbon reservoirs and geographical
information. Table 5 presents the responses obtained.
Although in some cases projects did not include specific provisions for setting up an MRV system,
the activities to be implemented will generate information that could possibly be integrated into such a
system. However, as noted above, it will be necessary to standardize monitoring practices since there
are large variations across EAA and even among projects in the same regions. The projects that
obtained the highest ranks were BIOASESORES and UZACHI. Conversely, the projects with the
lower marks are AMBIO, MESOFILO and NUKUCH KA AX. The case of AMBIO indicates that
although the members of the project may have the required skills and resources to perform monitoring
practices, resources for this are needed and the scope and resources granted were not enough to include
monitoring of the activities proposed. Most of the projects have included practices to monitor biomass
and carbon stocks in trees (the principal carbon reservoirs); it will be easy to standardize monitoring
practices for monitoring trees and this can set a common point of departure. It will take more time to
develop and deploy comparable methods to monitor other carbon pools such as dead organic matter
(fuelwood is a resource of local interest in rural areas), as to develop a system for the representation of
lands and different forms of leakage.
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Total

UZACHI

AMBIENTARE

MESOFILO

NUKUCH KA AX

PRONATURA

BIOASESORES

AMBIO

BIOMASA

Ejido Trinidad

Variable

Ejido Chinatu

Table 5. Information to be generated by the projects. Is CBM considered for the generation
of the following information? *.

Carbon Reservoirs
(Stocks and Changes)
Biomass (Above and below
ground, trees, shrubs and

Yes

Yes **

Yes

No **

Yes

Yes **

NS

Yes **

Yes

Yes

10

No

Yes **

No

No **

Yes

No

No

No

No

Yes

5

Yes

Yes **

Yes

No **

Yes

No

No

Yes **

No

Yes

8

No

No

No

No

Yes

Yes **

No

No

No

Yes

5

NO

No

Yes

No

Yes

Yes **

No

No

No

No

3

No

No

No

No

Yes

Yes **

No

No

No

No

4

Yes

Yes

Yes

No **

Yes

Yes **

No

No

Yes **

Yes

7

Yes

Yes

No

No **

Yes

Yes

No

No

Yes **

Yes

6

Yes

Yes

No

No **

Yes

Yes **

No

No

Yes **

Yes

8

Yes

Yes **

No

No

No

No

No

No

No

Yes

3

Yes

Yes

Yes

No

Yes

Yes **

Yes

No **

Yes **

Yes

8

Yes

Yes

Yes

No

Yes

Yes **

Yes

No

Yes **

Yes

8

Yes

Yes

Yes

No

Yes

Yes **

Yes

No

Yes **

Yes

8

4

3

5

8

1

3

6

7

5

2

herbs)
Soil (Organic, Mineral)
Dead Organic Matter and
Litter
Emissions from disturbances
(fire, pests, meteorological)
Storage in Harvested Wood
Products (Timber, other)
Illegal Logging (reports)
Information on
Representation of Lands
Representation of Lands
(Stratification, vegetation
type, areas with different
management practices)
Mapping the area of
each stratum
Monitoring land use change
of forest areas.
Monitoring changes in
canopy cover.
Leakage
Displacement of extractive
activities (timber, fuel-wood,
soil).
Displacement of
grazing activities.
Displacement of
agricultural practices.
Rank

The answers shown as ‘Yes’ receive 1 point for the evaluation; * IDESMAC did not complete the
questionnaire; ** Project leaders provide a brief description of the methods.
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4.5. Roles and Actors
One of the objectives of creating local capacities for CBM is to produce systems that could be
sustained over time, preferably without the need for external incentives. In this context, the prospects
for creating sustainable CBM schemes are defined as the potential to maintain REDD+ activities and
their monitoring once the support from the Alliance ends. All other things being equal, it may be
expected that with more community involvement (higher on Danielsen’s scale [8]), sustainability will
be more likely. Table 6 presents the type of stakeholders participating in the projects, identifying the
type of project proponent (leader).
Table 6. Members of local alliances and involvement of local communities.
Project
Ejido Chinatu
Ejido Trinidad
BIOMASA
AMBIO
IDESMAC
BIOASESORES
PRONATURA
NUKUCH KA AX
MESOFILO
AMBIENTARE
UZACHI

Project
Proponent (Type)
Local Actors
Local Actors
NGO
NGO
NGO
NGO
NGO
Local Actors
NGO
NGO
Local Actors

Other Members of Local Alliance
Local Actors NGO/Consult. Acad. Gov.
*
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
*
X
X

Rank
2
1
2
2
2
2
2
2
2
3
1

Projects received 2 points if the projects were proposed by a local actor/community, 1 point if local actors are
included as part of the projects, and 1 more point if the project includes a technical member (i.e.,
NGO/Consultant or an academic institution); Consult.: Consultants; Acad.: Academia; Gov.: Government;
* Actors are not specified formally as members of the local alliance for the implementation of the project.

Table 6 shows there are different actors participating in these projects: local actors (ejidos or
producers’ unions), NGOs or consultants, academia and public offices. The projects were proposed
officially by an individual actor to the Alliance, and each proposal mentions who the other official
members of the project are (local alliance). Four projects were proposed directly by local actors
(communities or productive unions); these are the ejidos Chinatu and Trinidad in Chihuahua and the
unions of NUKUCH KA AX in the Yucatan Peninsula and UZACHI in Oaxaca. In these projects,
local actors have developed interest, capacities and initiative to engage into REDD+ related activities
and thus might have a good chance of continuing efforts in the mid and long terms. The projects with
the highest ranks are UZACHI and Ejido Trinidad.
The remaining seven projects were proposed by NGOs, many of which had long standing experience
in collaborating with local actors in local management of natural resources (e.g., AMBIO,
PRONATURA). In terms of specific abilities and capacities for data management and processing, all
the projects with the exception of Ejido Chinatu include either NGO/consultants and/or
academic institutions. In these projects, some critical tasks will be done by the experts external to
communities (e.g., proposal writing, project planning, data management and GIS analysis), but it
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would be important to identify how communities could start to adopt and lead these activities. If NGOs
have predictable and sufficient sources of funding to cover their overheads this might help to run the
projects and create local capacities for the implementation of REDD+ activities in the longer term.
This offers a period of opportunity to initiate processes to build local capacities and mechanisms for
the adoption of locally driven sustainable management practices and local governance schemes,
including monitoring. Ejido Chinatu mentioned that external consultants will participate in the analysis
of information. They will be hired by the ejido, but are not a formal party in the project.
The participation of academia can also provide long term access to specialized know-how and
trained personnel as long as researchers and students have funding and time. In this case, it will be
necessary to prevent potential conflicts related to data ownership, management and publication.
Sometimes, part of the technical information collected and analysed by researchers is withheld until it
has been published in academic journals. These actors should have the capacities and infrastructure to
process and store the information, however if the objective is to transfer these capacities and facilities
to local communities some specific activities need to be implemented.
There is however one project in which local actors are not officially members of the partnership
according to project documentation, this is AMBIENTARE. This project obtained the lower marks in
the evaluation of this criterion. The project was proposed by an NGO in collaboration with
environmental governmental offices (CONANP/SEMARNAT); the document mentions that the project
will be implemented in three communities and two ejidos from three different municipalities however
they are not mentioned as being project members.
4.6. Summary of Results
Table 7 presents the overall evaluation of the projects financed by the Alliance taking into account
the potential contribution to national monitoring systems and the prospects for long term sustainability
of monitoring schemes based on the multi-criteria analysis.
The evaluation produced separated rankings for the contribution to monitoring systems and for the
evaluation of the prospects for temporal sustainability. In both cases, the project led by UZACHI had
the highest marks. This project will implement activities that may produce information compatible
with national systems and that may also motivate long-term implementation and monitoring. The
project is led by a local organisation with the skills and infrastructure needed to undertake monitoring
and analysis of information. In terms of potential contribution to monitoring systems the projects
PRONATURA, NUKUCH KA AX and AMBIENTARE had the lowest marks. These projects propose
actions over relatively small areas, such that their activities will not generate complete information that
can be integrated into national systems; moreover, their proposed monitoring practices include few
parameters. Regarding the prospects for sustained monitoring over time, in addition to these three
projects, IDESMAC also had a lower score. The case of AMBIENTARE imposes great challenges for
the continued practice of monitoring since local actors were not mentioned as members of the project.
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Table 7. Overall evaluation of potential contribution to MRV systems and temporal sustainability of monitoring schemes of the projects
financed by the Alliance Mexico REDD+.
Temporal Sustainability of
Monitoring Practices (50%)

Potential Contribution to National Monitoring Systems (50%)
Project

Ejido Chinatu
Ejido Trinidad
BIOMASA
AMBIO
IDESMAC
BIOASESORES
PRONATURA
NUKUCH KA
AX
MESOFILO
AMBIENTARE
UZACHI

Final
Score
(Rank)

Classification
(Danielsen
et al. [8])

Scale
(25%)

Expected
Information
(25%)

Infrastructure
and Roles for
MRV (25%)

Completeness
of Monitoring
(25%)

Total Score
(Rank)

Motivation
(50%)

Roles in
Projects
(50%)

Total
Score
(Rank)

3
10
5
6
1
8
9

7
2
4
5
4
6
8

3
3
3
2
5
4
2

4
3
5
8
9
1
3

4.25 (2)
4.50 (3)
4.25 (2)
5.25 (5)
4.75 (4)
4.75 (4)
5.50 (6)

7
1
3
1
5
4
5

2
1
2
2
2
2
2

4.50 (8)
1.00 (1)
2.50 (4)
1.50 (2)
3.50 (6)
3.00 (5)
3.50 (6)

4.38 (6)
2.75 (2)
3.38 (4)
3.38 (4)
4.13 (5)
3.88 (4)
4.50 (7)

III
III
II
II
II
II
II

7

7

2

6

5.50 (6)

6

1

3.50 (6)

4.50 (7)

III–IV

4
10
2

3
6
1

3
2
1

7
5
2

4.25 (2)
5.75 (7)
1.50 (1)

2
5
1

2
3
1

2.00 (3)
4.00 (7)
1.00 (1)

3.13 (3)
4.88 (8)
1.25 (1)

II
I
III–IV
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Table 7 enables the identification of particular strengths for each project as well as a general
overview. The last column in Table 7 describes the type of monitoring scheme for each project based
on the classification proposed by Danielsen et al. [8] and on the evaluation made in this work. One
project (AMBIETNARE) corresponds to type I of monitoring schemes, this is an externally driven
intervention that is most likely to stop once the external support ends. The majority of the projects
correspond to type II, these are the projects led by external NGOs but include the participation of local
actors. In these cases while communities may have participated in the design of the project and
identification of the management activities to be implemented, the main role they will play in the
monitoring will be data gathering. There are technical parties in the projects (NGOs and Academia)
with the resources and skills that will lead the analysis and interpretation of information that can be
used for external reports in a first instance for the Alliance. Finally, there are four projects classified as
type III or IV in the typology of Danielsen et al. [8]. These are collaborative projects with a higher
degree of participation and leadership of the local actors. In projects of type III, external partners assist
the communities in the analysis and interpretation of information (Ejido Chinatu and Ejido Trinidad).
Only the projects UZACHI and NUKCH KA AX identified members of the communities as actors
responsible for analysis and reporting of information; these projects fall between type III and IV
because there are also other external actors collaborating in these tasks.
4.7. Further Steps: Project eREDD+
The review of the 11 projects financed by the Alliance shows that in general, the resources to
implement local monitoring activities through CBM activities are in place. In most cases, these
capacities reside in specialised organisations such as NGOs and academia. However, the review of
these projects showed that at least two projects have also developed the required skills and could
transit towards more autonomous schemes. Nevertheless, although the infrastructure and capacities are
in place it is necessary to dedicate appropriate resources for the implementation of monitoring systems
based on CBM, as the case of the project led by AMBIO illustrates. Moreover, it is necessary to define
the activities that could be included in REDD+ (e.g., in forest and off forest areas) along with the
technical requirements for the participation of communities in national systems (e.g., methods,
formats, procedures).
Considering the need for a common base for CBM and stemming from the early experiences of the
Alliance Mexico REDD+, there is a new project being developed called “Strengthening of local
capacities for CBM in Mexico”. The goal of this project is to research, develop and test methods to
integrate data from ground-based CBM with remote sensing, GIS and web-enabled reporting tools, in
the context of a nested monitoring system. During a first stage of the project, a web-based platform
will be designed and created to capture, transmit, store, systematize, analyse and present results based
on CBM for a wide range of data users (i.e., eREDD+ System). The system will standardize monitoring
practices across the projects financed by the Alliance, including the basic requirements for the
integration of information to national systems and it is expected that it will reduce the barriers and
costs of CBM. At a later stage such information will be made available from the different studies and
strategies implemented by the Mexico REDD+ Alliance and strategic partners. For these,
the pilot initiative will develop tools and methodologies, while providing training to a group of
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ejidos/communities on a CBM protocol. This project is an initiative from the Mexico REDD+
Alliance, Mexico-Norway Project, FAO and LAIF working together with local communities, academic
institutions and civil society organisations.
5. Conclusions
There are two requisites that need to be reconciled in national monitoring systems for REDD+
including CBM: on the one hand the process should ideally include active participation of local actors
from a bottom-up approach, not least because this may enhance the prospects for sustainable monitoring
schemes. On the other hand national systems need to establish a set of protocols and a minimum of
standards to ensure that the information generated at the local level can be integrated into the larger
MRV system and NFMS. The challenge at project level is to create a unified monitoring scheme,
which is compatible with national systems and also provides useful information for local management.
Such a scheme should engage communities already prepared to manage their natural resources more
actively into monitoring, analysis, interpretation and use of information.
For effective monitoring in REDD+ it is clear that collaboration will be needed between communities
and projects at the local level. In the case of Mexico, the draft ENAREDD+ states clearly that local
implementation will start at the ejido and municipality levels. This work made a review of 11 projects
being implemented in Mexico to explore the potential to include CBM and to produce information
compatible with national monitoring systems for REDD+. The results indicate that the capacities and
resources to produce local information for national monitoring systems are in place at the project level.
In most cases, these resources reside in NGOs and academia, but also in communities, which have a
higher degree of organisation. However, in many projects the prominent role of local communities in
CBM will be data gathering. Hence, in most of the cases, at least initially, the processes for integrating
local information into monitoring systems would be externally driven. In the fewer cases when more
autonomous locally driven schemes could be implemented, information will be produced and used
according to local interests; these cases may maintain monitoring activities in the long term [8].
There are two important challenges in integrating local information into the national monitoring
systems of REDD+. First, since projects will implement many different activities (see Table 3), the
information will not be entirely compatible with national systems (i.e., parameters, formats, protocols);
and secondly, since the information is owned by communities, an agreement will be needed to share
and include sensitive information into the reporting systems of REDD+ [24]. A comprehensive
strategy to include CBM into national systems for REDD+ will need to consider these issues. If a
country aims to produce monitoring schemes driven by local actors, an initial investment is required to
provide the necessary resources (i.e., computers, software, satellite imagery, internet connection) and
to create local capacities including technical and organisational skills. The organisational skills refer
not only to the planning and management of CBM plans, but in a broader sense to the management of
natural resources of local interest. Moreover, it is necessary to identify the activities that produce more
benefits at the local level while contributing to the objectives of REDD+ since these will increase the
chances of designing enduring interventions. Projects under development in EAAs can contribute to
evaluate the contribution of different management practices to the reduction of emissions and
promotion of carbon enhancements. Thus, carbon emissions/removal factors obtained through projects
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could be integrated into the design of further REDD+ activities. It will be necessary to define and
create the platforms to integrate local information into the national monitoring systems for REDD+.
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Appendix
The description of the projects presented below is based on the documents of the projects,
interviews to project coordinators and responses to the questionnaires.
EAA Chihuahua
Ejido Chinatu [39]
The objective of the project proposed by the ejido Chinatu is to restore the Turuachi river basin
located in the state of Chihuahua; for this, the project will implement natural resource preservation
practices, including sustainable forest management and the implementation of community planning
instruments. The section of the basin to be restored is located in the ejido Chinatu, in the municipality
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of Guadalupe y Calvo that hosts nine indigenous communities; the project is developed in the
Tarahumara region. The ejido has an area of 113,736 ha (12% of the municipality’s area), from which
95,137 ha are forest (15% of the total municipality’s forest land); out of this land, 42,609 ha are the
exploitable woods pine and oak. The project will be developed in an area with forest-land use vocation
of 86,090 ha specifically in the 5000 ha of the Turuachi river basin where there are 9 communities all
part of the ejido Chinatu.
Ejido Trinidad [40]
The project’s main objective is to achieve the sustainable and integral development of three ejidos
from the Guadalupe y Calvo municipality in Chihuahua. It aims to contribute to a development model
that should be economically competitive, socially and culturally equitable, ecologically sustainable and
regionally balanced. The municipality has a total population of 53,499 and an area of 9629.05 km2
from which 65.2% is covered by forestland (pine-oak forests). Other main land uses are agriculture and
grasslands for grazing, the main crops harvested in the municipality are maize, oatmeal and bean. The
ejidos that will be involved in the project are La Trinidad (48,013 ha), El Nopal (4417 ha), and
Catedral (35,600 ha) involving 11 communities overall. Land is communally owned and is used
mainly in forestry. The project is proposed by Ejido La Trinidad in collaboration with other actors (i.e.,
a consultancy firm, a civil association and a local university). The ejidos have forest management plans
for timber extraction; La Trinidad has been certified under the FSC. The ejidos have experience with
reforestation practices, PES programs (i.e., hydrological services, 5076.06 ha in La Trinidad, 462.01 ha
in El Nopal), soil conservation and restoration practices and wildlife management.
EAA Chiapas
BIOMASA [41]
The project was proposed by Biodiversidad, Medio Ambiente, Suelo y Agua, A.C. Its main
objective is to boost pilot models of productive and environmental alternatives in four microbasins in
the Villaflores municipality, located in the Sierra Madre de Chiapas. This will be achieved by
implementing sustainable forest management strategies and environmental safeguards, and by
strengthening local abilities to contribute to the communities’ REDD+ preparation. The project will be
located in the limit and buffer zones of the “La Sepultura” biosphere reserve and the natural resources
protection area “La Frailescana”. Villaflores has a 1232.2 km2 area, from which 50,000 ha are pine,
oak, and evergreen forests. The four microbasins of the El Tablón river, where the project will take
place, are Champerico, Nuevo Horizonte, Villahermosa, and Nueva Palestina. These hold 11 ejidos, a
20,000 ha surface (from which 15,000 are commonly owned), and 2950 inhabitants.
AMBIO [42]
The project presented by Cooperativa AMBIO S.C. de R.L. aims to create a low emission rural
development strategy in the area by leading productive activities toward sustainable practices and
participative planning processes in order to improve the legal framework to favor social participation.
Located at the Sierra Madre de Chiapas, the Natural Resources Protection Area (APRN) La Frailescana
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is an important biological corridor that provides several environmental services. It is located in four
municipalities of Chiapas (La Concordia, Ángel Albino Corso, Jiquipilas, and Villaflores); 25.5% of
these municipalities’ area is forestland, 26.4% is agricultural areas and 14.9% is grassland. The most
important agricultural products are bean, maize, and sorghum. Existing vegetation in APRN La
Frailescana includes low and high evergreen forest, low and high deciduous forest and oak and pine
forests, however they are decreasing in area. The most abundant covers are secondary vegetation,
grasslands and seasonal agricultural lands. The project will benefit 16 communities, accounting for
more than a thousand families distributed in more than 30,000 ha.
IDESMAC [43]
The project’s objective is to implement a strategy for territorial development at different levels to
reduce emissions from degradation and deforestation in eight agricultural sites from Reserva de la
Biósfera El Triunfo (REBITRI). The project was proposed by Instituto para el Desarrollo Sustentable
en Mesoamérica, A.C. REBITRI has a 119,177 ha area with ten different types of vegetation:
deciduous and evergreen forests, oak-pine forest and cloud forest. The reserve holds endemic and
endangered species. It works as a rainwater catchment area to feed Mexico’s most important
hydroelectric system and nine rivers that work as a water source for different towns and irrigation
systems. The agricultural sites are located in four municipalities from the state of Chiapas: Ángel
Albino Corzo (Santa Rita and Querétaro), La Concordia (Plan de la Libertad and La Concordia),
Montecristo de Guerrero (Toluca and Montecristo de Guerrero), and Siltepec (Ángel Díaz and
Honduras) these cover 48,653 ha and hosts 3018 people (total population of the four municipalities is
115,753). Main productive activities are agriculture, palm gathering, commerce, crafting and livestock.
EAA Yucatan Peninsula
BIOASESORES [44]
The objective is to design, plan, and develop a concept and pilot model of MREDD+ development
in four pieces of land in the Puuc-Chenes region in the municipalities of Tekax and Oxkutzcab in
Yucatán and Hopelchen in Campeche through low carbon emission activities, capacity building and
communication development, and the implementation of safeguards and MRV system. The ejidos
participating are: San Agustin (Tekax), Yaaxachen (Oxkutzcab), Bolonchen and Yaxche (Hopelchen).
The total influence area is 105,541 ha. The existent ecosystem is medium deciduous forest, however
the conditions of resources vary from one community to another. The main crops grown in these
municipalities are maize and pastures; however, the land is mainly forest (85% of the area).
PRONATURA [45]
The project was proposed by Pronatura Península de Yucatán, A.C. Its objective is to strengthen the
technical and organizational capacities of the Puuc-Chenes corridor through the development of local
and regional land management and governance mechanisms that will link rural development and
sustainable management programs in Hopelchén. The project will be located in the Puuc-Chenes
region in Hopelchén, Campeche, which total area is 89% forest. Existing vegetation are forests,
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herbaceous and shrub secondary vegetation, grasslands, and seasonal agriculture. The region’s
importance resides in the fact that it is a corridor between two ecological reserves. Three ejidos were
chosen for this project: Chun ek (15,700 ha, 124 inhabitants, 23 communal land owners), Ramón
Corona (3854 ha and 39 communal land owners), and Francisco J. Mújica (3700 ha and 37 communal
land owners). This covers 33% of Hopelchén’s area. Hopelchén’s population is mainly indigenous
(76%). It is estimated that the project will benefit 90 people directly and 200 indirectly.
NUKUCH KA AX [46]
The project aims to develop and implement pilot parcels in five ejidos of the Forest Management
Unit (UMAFOR) 3106 by developing capacities and transforming productive activities through
intensive pastureland management systems, improved maize production, and organic agriculture. It
was proposed by Asociación Regional de Agrosilvicultores del Sur de Yucatán Nukuch Ka Ax A.C.
The chosen ejidos and the municipality in which they are located are described as follows: Tekax has
87% to forest and 10% to agriculture; San Juan Tekax and Becanchen (10,069 ha and 298 communal
land owners, 36% of surface is covered by secondary vegetation, 18.2% by dry forest, and 45.5% by
agricultural land); Tzucacab, 74% of the territory is occupied by forest and 21% by agriculture; San
Isidro (2031.5 ha and 25 communal land owners) and Ekbalam. From Oxkutzcab, which land is occupied
78% by forest-land and 21% by agriculture; Xul will be partly reforested to diversify activities.
EAA Oaxaca
MESOFILO [47]
The project proposed by Grupo Mesófilo A.C. aims to implement in a participative way actions that
may fortify the conservation of natural resources and incentives to assure the continuity of ecosystems
in the Rincón de Ixtlán zone, Sierra Norte de Oaxaca, as a contribution to carbon emission reduction.
The project covers an area of 25,371 ha (35% of the municipality’s area) of communally owned land
and is located in Sierra Norte. Involved localities are: San Miguel Tiltepec (9769.82 ha), San Juan
Yagila (1576.61 ha), Santa Cruz Yagavila (1469.03 ha), Santa María Zoogochí (687.21 ha). The
project intends to benefit 250 people directly and 1800 people indirectly (27% of the municipality’s total
population). Marginalization in the area is high.
AMBIENTARE [48]
The main objective of the project is to develop land and forest resource management instruments
and to strengthen capacities related to different REDD+ components to avoid degradation and lead to
better management practices in three communities and two ejidos in Santa Catarina Zapoquila,
San Juan Suchitepec, and San Francisco Teopan in Oaxaca. The zone holds a population of 1259
people, distributed in 16 rural communities living with high poverty and marginalization conditions.
The project will benefit 75 people directly and 831 people indirectly. The ecosystems found in
the area are coniferous and hardwood forests. Around 22,223 ha (75% of the municipalities’ total area)
have no management plan and 4845 ha are productive and settlement areas. From the total area,
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59% is secondary vegetation, 22% is grassland and 19% is forest-land. The project was proposed by
AMBIENTARE, A.C.
UZACHI [49]
The Project was proposed by the UZACHI (union of local producers). Its main objective is to
develop a participative community monitoring scheme that allows the measurement of the carbon
reserves increment based on data from de National Forest Inventory and measurement units, as well as
measurement of emission levels linked to better practices on natural resources management and
considering monitoring of water and biodiversity environmental co-benefits. The project will reside in
the following communities: La Trinidad, Capulálpam de Méndez, Santiago Xiacuí, Santa María
Jaltianguis, San Juan Evangelista Analco (all of these located in the Sierra Norte), San Juan
Ozolotepec, and Santa María Lachixonace (located in the Sierra Sur), covering an area of 57,464 ha.
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