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EXECUTIVE SUMMARY 

 
Land use and the Agricultural Frontier in the Ipetí-Embera Community: a Participatory 
GIS approach  
by Jenna Whitson and Danylo Bobyk of McGill University ENVR 451  
Host Institution: OUDCIE Ipetí-Emberá Provincia de Panama 333-0803 
McGill University with Ignacia Holmes 845 Sherbrooke St West Montreal QC Canada  
Smithsonian Tropical Research Institute Roosvelt Ave. Balboa, Ancón Panamá 507 212-8000 
 
Ipetí-Emberá is an indigenous community in the Bayano region east of Panama City. The land of 
the community is set in 3,198 ha of communal land called the Tierra Colectiva.  This collective 
land is divided into plots or parcelas which are managed by individual households.  
 
A decision in Bali in 2007 set up an agreement to mitigate climate change by reducing emissions 
of deforestation in developing countries (REDD) through compensation for avoided 
deforestation.  In June 2008 an avoided deforestation project began in Ipetí-Emberá.  However, 
since 1992, there has been a struggle over land between colono farmers living adjacent to the 
community and the Emberá landowners in the same region as the REDD parcels.  Through 
interviews in the community we also determined that there is a logging project occurring in 
another part of the community.  In order to provide information for REDD and to the community 
the goal of this project was to develop a deeper understanding of the conflict and the project and 
produce a map that identifies the areas.   
 
To achieve our objectives we combined GPS data collection, GIS mapping, photography, and 
notes in the field to develop the most comprehensive map possible of the Curtí area.  In order to 
understand the logging project in Ambroya we conducted interviews with landowners and 
ANAM representatives. We also visited the site and took photos and points to briefly evaluate 
the scale and impact of the logging project.   
 
In the Curtí area, the agricultural frontier has increased.  Cutting and burning increased between 
February 4th and 13th as well as between February 13th and March 28th.  Approximately 21 ha 
were cleared in the area by March 28th and 15ha were cleared between February 4th and March 
28th .  Fortunately, much of this cleared land was previously young or old fallow and only about   
4 ha were secondary forest previous to clearing and only 1ha was primary forest.  Furthermore, 
about 70 ha of forest are left in the parcels involved in REDD.  The primary area of expansion 
was located around a house established in the area within the past year.  We also note that there 
is an area of potential expansion, indicated by many hectares of young fallow and some newly 
cleared land, that we could see from a point on a ridge but that we were not able to visit.   
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The conflict in Curti potentially poses a threat to the goals of REDD, however with 70ha of 
forest remaining and only about 5 ha of forest cut, the carbon sequestration potential still 
remains.  However, this study identifies that there is a political dimension to the work of REDD 
that must be addressed.  Writing letters and denuncias to the government have resulted in 
inaction.  Therefore, direct measures must be considered such as open discussions with the 
colonos that will include them in and educate them on the purpose and goals of REDD and 
continued political pressure and legal action.   

Our visits to Ambroya and interviews with landowners revealed that there are nine plots that 
either have been logged or will be logged in the future.  In total, 131 trees will be cut with a total 
volume of 820.46m³.  The most common species logged is Espave.  The logging project is small 
scale but uses conventional methods that can be damaging to the forest mainly through careless 
felling and the impact of the logging road.  However, the project is a highly valuable source of 
income providing about $2500 for each of the thirty people participating in the project.   
 
The logging in the Ambroya region is a small scale project yet it still has an impact on the forest 
due to preference for high C-storage species and to the use of conventional felling methods.  
Using reduced impact logging methods such as directional felling and careful planning to reduce 
the impact of the logging road could be a way to maintain a forest similar to an unlogged forest.  
Using reduced impact techniques could offer the opportunity incorporate the project into REDD 
as a carbon offset method.    
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RESUMEN EXECUTIVO 
 
Uso de la tierra y la frontera agrícola en la comunidad de Ipetí‐Embera: un acercamiento participante 
de GIS 

por Jenna Whitson y Danylo Bobyk de Universidad de McGill ENVR 451  
Host Institution: OUDCIE Ipetí-Emberá Provincia de Panama 333-0803 
McGill University with Ignacia Holmes 845 Sherbrooke St West Montreal QC Canada  
Smithsonian Tropical Research Institute Roosvelt Ave. Balboa, Ancón Panamá 507 212 

 
Ipetí-Emberá es una comunidad indígena en la región de Bayano al este de la ciudad de Panama. 
La tierra de la comunidad se fija en 3.198 has de tierra comunal se llama la Tierra Colectiva. Esta 
tierra colectiva se divide en parcelas que son manejados por los hogares individuales. 

Una decisión en Bali en 2007 fijó un acuerdo de mitigar el cambio de clima por reduciendo 
emisiones de la deforestación en los países en vías de desarrollo (REDD) por la remuneración 
para la deforestación evitada. En junio de 2008 un proyecto deforestación evitada comenzó en 
Ipetí-Emberá. Sin embargo, desde 1992, tiene sido un conflicto sobre tierra entre los colonos que 
viven adyacente a la comunidad y los dueños de Emberá en la misma región que las parcelas de 
REDD. Con entrevistas en la comunidad determinamos que también hay un proyecto de talando 
que ocurre en otra parte de la comunidad. Para proporcionar la información para REDD y a la 
comunidad la meta de este proyecto era desarrollar una comprensión más profunda del conflicto 
y del proyecto de talando y producir un mapa que identifica las áreas.  

Para realizar nuestros objetivos combinamos la colección de datos en el campo con GPS, el 
tecnología GIS y fotografía, y notas en el campo para desarrollar el mapa más comprensivo 
posible del área de Curtí. Para entender el proyecto de talando en Ambroya, hicimos entrevistas 
con los dueños de Curti y los representantes de ANAM. También visitamos el sitio y tomamos 
las fotos y los puntos para evaluar brevemente la escala y el impacto del proyecto.  

En el área de Curtí, la frontera agrícola ha aumentado. El corta y quema aumentado entre el 4 y 
13 de febrero y entre el 13 de febrero y 28 de marzo. Aproximadamente 21 has fueron limpiadas 
en el área antes del 28 de marzo y 15 ha fueron limpiadas entre el 4 de febrero y 28 de marzo. 
Afortunadamente, mucha de esta tierra despejada era previamente rastrojo bajo o alto y 
solamente alrededor de 4 has eran bosque secundario y 1ha era bosque primario. Además, cerca 
de 70 has del bosque se dejan en las parcelas implicados en REDD. El área primaria de la 
extensión fue situada alrededor de una casa establecida en el área dentro del último año. También 
observamos que hay un área de la extensión potencial, indicada por muchas hectáreas de rostrojo 
bajo y de algun tumbo nuevo, que podríamos ver de un punto en una cresta pero que no pudimos 
visitar.  
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El conflicto en Curti potencialmente puede ser una amenaza para las metas de REDD, sin 
embargo, todavía hay 70 has de bosque el las parcelas de REDD y solamente 5 ha de la tumbo 
nuevo era bosque antes y no rostrojo bajo o alto. Entonces, todavía es posible realizar las metas 
de REDD.  Sin embargo, este estudio identifica que hay una dimensión política al trabajo de 
REDD que hesitan tomar en cuenta. Las letras y los denuncias no funcionaron para solucionar el 
problema. Por lo tanto, necesitan hacer medidas diretas como discusiones abiertas con los 
colonos que los incluirán y los educarán en el propósito y las metas de REDD . También, es 
necesario continuar con acciones legales y presión política.   

Nuestras visitas a Ambroya y las entrevistas con los dueños revelaron que hay nueve parcelas 
que se han talado o van a hacer seis mas en el futoro. En total, 131 árboles serán cortados con un 
volumen total de de los 820.46m ³. La especie más común talada es Espave. El proyecto de 
talando uso los métodos convencionales de la pequeña escala pero de las aplicaciones que 
pueden ser perjudiciales al bosque con la tala descuidada y el impacto del camino de saca. Sin 
embargo, el proyecto es una fuente de ingresos altamente valiosa que proporciona cerca de 
$2500 para cada uno de las treinta personas que participan en el proyecto.  

El proyecto en la región de Ambroya es un proyecto de la pequeña escala pero todavía tiene un 
impacto en el bosque debido a la preferencia por alta especie del C-almacenaje y al uso de los 
métodos convencionales de la tala. Usando métodos de talando del impacto reducidos como tala 
direccional y planeamiento cuidadoso para reducir el impacto del camino de saca podía ser una 
manera de mantener un bosque similar a un bosque donde no hay cortando. Usando técnicas de 
impacto reducido podían ofrecer la oportunidad incorporan el proyecto en REDD como un 
método compensado del carbón. 
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INTRODUCTION   

Study Site 

Ipetí-Emberá is a small indigenous community in the Bayano region about 120km east of 

Panama City and 1km south of the Pan American highway located in the district of Chepo in the 

eastern part of the province of Panama (see Fig. 1).   

 

 

Source: Tschakert 2007 

Currently, the Bayano region is composed of the Ipetí-Emberá, the Ipetí-Kuna to the 

north, the Ipetí-Colono to the east and Curtí to the west.  The current population consists of about 

500 people distributed among 90 families settled along the Ipetí River.  The land of the 

community is set in 3,198 ha of communal land called the Tierra Colectiva (TC).  This collective 

land is divided into plots or parcelas which are managed by individual households (Barrios et al 

2002).  The land-owners (dueños) do not have a private title to their land, but households are 

prevented from selling their parcelas to outsiders under community regulations. 
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History of the Region  

The Emberá were the second major group to settle in the Bayano region arriving from the 

Darien in 1968.  At first, there were about twelve families that had settled in the area before the 

construction of the Pan-American Highway which now crosses the region.  These first settlers 

arrived mostly by canoe or on foot.  In 1970 construction of the highway began.  This is where 

the Emberá’s struggle for their land began.  In 1971 those settled in the region were asked to 

leave in order to complete the construction of the highway.  The Emberá spent the years 1971-

1974 electing leaders (caciques), and forming the first organized group in order to keep rights to 

the land. Finally, in 1975 the land of the Emberá was delineated and an agreement with the 

government was made to establish the land as the Tierra Colectiva (TC) though today there is 

much confusion over the actual limits of the TC and the ownership and user rights (interview 

between Ignacia Holmes and past caciques of the community  February 16th 2009).   

Livelihood and Landuse in the IpetíEmberá  
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The Emberá in Ipetí participate in a dual 

economy (Tschakert 2007).  They gain a living 

both producing goods for their own 

consumption and for the market.  Primary 

market goods produced in the community are 

timber, beef and yams.  The residents of the 

community can be described as economically 

poor and dependent on natural resources for their livelihoods (Tschakert 2007). Land use within 

the Tierra Colectiva is determined by swidden-fallow cycles which were initiated with the 

conversion of primary forest for agricultural land (Tschakert 2007).  The Tierra Colectiva is 

divided into plots or parcelas which range in size between 1 and 100 ha.  The management of 

these plots of land is conducted largely at the household level.  Typically, farmers will use 

machetes, axes, and fire to clear the forest to plant crops such as rice, corn, yam (ñame), yucca, 

banana, plantains, and beans.  After about a 2-3 year cultivation period the plot will then be left 

to fallow for about 2-31 years when it may be used again for cultivation.  The system of 

cultivation in Ipetí-Emberá can best be described as a multi-fallow cultivation system where 

farmers cultivate plots of different ages in different combinations and sequences. A study carried 

out in 2004 divided land use in the Tierra Colectiva into ten categories; potrero (pasture), 

rastrojo bajo (1-4 years fallow), rostrojo alto (>5 years fallow), montaña/bosque (forest), bosque 

plantado (reforested land), cultivos (cultivated land), platanos (plantains), arroz mechanizado 

(mechanized rice), frutales (fruit trees), and tumbo nuevo (newly cleared land).  This 

demonstrated the distribution of land (ha) devoted to each of these ten land use types as well as 

created a map of the Tierra Colectiva showing the different land uses present (see Figures 2 and 

Figure 2: Distribution of Land use types

Relative abundance of different Land Use 
types in the Tierra Colectiva of Ipetí-Emberá
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Appendix 1) (Potvin et al 2006).  This map from 2004 was given to the community in order to 

understand the feasibility of a carbon project in the TC.  Our study is a continuation of that 

project, requested by the host institutions that oversaw the 2004 mapping. 

Host Institutions 

 La Organisacion de Unidad y Desarrollo de La Comunidad Ipetí-Emberá (OUDCIE) is a 

NGO located within the Emberá community established by community members in 1998. Their 

objective is to promote conservation and sustainable development as well as to preserve the 

culture and traditions of the Emberá people. OUDCIE plays a role in helping the dirigencia (the 

political body that oversees policy in the community) to carry out development projects.  They 

ensure that the projects will respect the Emberá culture, will be participatory and beneficial to the 

community (Barrios et al.  2002).    This project will also contribute to the doctorate project of 

Ignacia Holmes through McGill University as well as to the joint investigation carried out by 

Smithsonian Research Institute (STRI), McGill University and OUDCIE on the feasibility of the 

Reducing Emissions of Deforestation in Developing Countries (REDD) avoided deforestation 

project.     

Contact Information for the Host Institutions: 

Smithsonian Tropical 
Research Institute  
Roosvelt Ave.  
Tupper Building – 401 
Balboa, Ancón 
Panamá, República de 
Panamá 
507 212-8000 

OUDCIE  
Ipetí-Emberá 
Provincia de Panama 
333-0803 
 

McGill University with Ignacia Holmes 
845 Sherbrooke St. West 
Montreal, QC 
Canada 
H3A 2T5 
514-398-4455 
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Reducing Emissions of Deforestation in Developing Countries (REDD)  

Forests are an essential terrestrial store of carbon as well as an important aspect of 

climate control.  However, in many parts of the world forest cover is decreasing at an alarming 

rate in order to expand land for agriculture, produce timber, or increase space for development of 

infrastructure or mining activities.  Tropical deforestation results in reduction of biodiversity, 

reduced water quality and storage, can increase the potential for flooding and erosion, and can 

threaten the livelihoods of forest-dependent people.  Furthermore, deforestation is an important 

contributor to carbon emissions contributing to global climate change.  About 36% of carbon 

added to the atmosphere between 1850-2000 came from deforested land (IPCC 2007).  

Therefore, reducing deforestation could be a way to mitigate climate change.   

At the UN Framework Convention on Climate Change (UNFCCC) Conference in Bali in 

December 2007 a decision was made to combat deforestation as a way to reduce emissions in 

developing countries (REDD).  In 2007 the Kyoto protocol established the Clean Development 

Mechanism (CDM) in order to allow countries to trade carbon in order to meet their emission 

reduction requirements for the first commitment period of 2008-2012 (Coomes 2008).  The 

CDM includes afforestation and reforestation on a small-scale projects in low-income 

communities.  The purpose was to sequester carbon and facilitate carbon trading as well as 

provide an income to poor households.  However, as afforestation and reforestation are costly 

and labor-intensive methods, it has been argued that avoiding deforestation shows promise for 

both forest conservation and poverty alleviation in indigenous populations (Coomes 2008).  

Therefore, reducing emissions of deforestation in developing countries would now aim to 

compensate for avoided deforestation in order to meet their goals of poverty alleviation and 

carbon sequestration.   
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Panama has been as active participant in the REDD negotiations, including the strategy as 

an integral part of their environmental strategy.  The National Authority for the Environment 

(ANAM) is developing a legislative framework including REDD activities in the hopes that it 

will provide an opportunity to bundle benefits to store CO2, conserve biodiversity, and reduce 

poverty (Potvin 2008).  As indigenous areas in Panama are mostly characterized by the presence 

of old-growth forests and are also some of the poorest zones of the country it has been suggested 

that indigenous populations can benefit most from the carbon payments for avoided 

deforestation.  Therefore, in June 2008 the first REDD project was launched in the Ipetí-Emberá 

community (Potvin 2008). Three men in the community agreed to participate in the REDD 

program and would commit to maintaining eight hectares of forested land.  The parcels of these 

men are located in the Curtí region of the Tierra Colectiva (see Figure 3). The men will be 

compensated for the avoided 

deforestation in the form of 

$100/hectare/year.  The overall 

goal of REDD is to avoid 

deforestation in twenty-four 

hectares at the end of three years.     

Conflict and the agricultural 
frontier in the Curtí Region  

Shortly after the 

establishment of the carbon project 

in the Ipetí-Emberá community, 

REDD researchers began to realize 

Figure 3 : Regions of Curti and Ambroya
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some set-backs to the implementation of the project in the region. Unfortunately, beginning in 

1992, the rights to their land became threatened when leaders of the community (dirigencia) 

were informed that colono farmers, who previously had lived on land nearby the TC, had 

established a home on Emberá land and were beginning to cut the forest for agricultural use.  

Between the years of 1992 and 1994 an Emberá man, from another community in the Darien, 

had settled on TC land on the outskirts of the community, and began to sell land to colono 

farmers in the Curti region (see Figure 4).   

This problem of settler migration to rainforest areas, along with the destruction of the 

habitat, is a rapidly growing concern in most parts of Latin America (Bilsborrow 2002).  In fact, 

migrant colonists are involved in a large proportion of the world’s tropical deforestation.  This 

environmental degradation and deforestation is often due to the need of low-income migrant 

families to move in search of land (Bilsborrow 2002). This process of families searching for land 

has lead to the increasing pressure along the borders of the Tierra Colectiva of the Emberá.  

Since 1992 the Emberá  have struggled to put an end to the encroachment of the agricultural 

frontier onto their land.  However, due to lack of documentation and political will, the problem 

continues.  This law has the potential to   protect the TC however, it is still in the process of 

passing and the land will again have to be delineated in order to make it clear where the 

TC begins.  (Interview of Ignacia Holmes with Caciques Feb. 16th 2009).   

Figure 3 : Regions of Curti and Ambroya
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Unfortunately, the colono farmers feel they have rights to the land as they have paid for 

it.  The problem in the Curtí region has advanced rapidly and is of direct concern to the REDD 

program as it is occurring in the location of three REDD participants’ parcels.  Therefore, this 

study aims to develop a better understanding of the land invasion through delineating the 

changes in deforestation over time and collecting data on the history and causes of the conflict.  

This information will both provide REDD with a better understanding of the land-use in Curtí 

but also provide the community with more information and a map of the changes as a tool to aid 

them in their fight to maintain rights to their land.  

OBJECTIVES 
In order for REDD initiatives to continue in the community it is important to fully understand 

the land uses of the Emberá especially in avoided deforestation areas in the REDD carbon 

project.  Since both the colono agricultural fronteir and REDD participants are located in the 

Curtí area it is essential to understand the scale and rate of land use change in this region.   

Furthermore, as avoided deforestation and carbon sequestration are part of the goals of REDD, it 

is also important to monitor other significant land use changes within the TC.  Therefore, the 

overall objective of our work is to contribute to the investigation of REDD and to the community 

by providing information on changes in forest cover and land use within the TC.  The specific 

objectives of the project can fall into three main categories.  

1. Prepare a map that identifies and delimits agricultural frontier in the Curtí area 

In order to develop an understanding of the changes in the Curtí area, it was our main 

objective to prepare a map that will show the rate and scale of the changes.  This information 

will both inform the REDD investigation of the changes in the area that may affect the REDD 

parcels, but will also provide the community with evidence of the change and a more 
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comprehensive understanding of the issue. To achieve this objective GPS and GIS technology 

were used to gather points in the field and create a map of the agricultural frontier in the Curtí 

area.  The points were then imported into a GIS program, and combined with field notes and 

photos, in order to show the changes in the area.   

2. To locate and investigate areas of recent significant land use changes  

One of the main goals of the REDD initiatives is to sequester carbon through avoiding 

deforestation. Therefore, it is important for the project to monitor deforestation that may be 

occurring at other sites within the community. To achieve this objective information was 

gathered initially from the community and observations followed by exploratory visits to the 

field.  Upon interviews and discussions we were able to identify a new logging project beginning 

in the Ambroya area of the TC (see Figure 6).  We then decided to focus on understanding this 

project. GPS points, notes, and photos of the land use were taken and collected to create a 

diagram of the location and scale of the project.   

3. To develop a better understanding of both the Curtí agricultural frontier and Ambroya 

logging project 

Once data was gathered on the deforestation in the Curtí area and the logging project  in the 

community, it became an important goal to develop a comprehensive understanding of the 

situation in order to provide those working on REDD initiatives and community members with a 

more comprehensive view of the problem or project to better inform further discussion and 

decision making. To achieve this goal, casual and semi-formal interviews were conducted with 

community members, community leaders, and participants in the projects.  The interviews were 

meant to provide more information on the background of the Curtí conflict as well as insight into 

the incentives, benefits, and risks of being involved in the logging project. 
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METHODOLOGY 
There are several ways in which a land use map can be produced.  Possible methods 

includes; on-site GPS assessment of land-use, remote-sensing, and participatory mapping.  Each 

of these approaches use different levels of technology, financial resources, time requirements, 

and expertise.  Due to the time restrictions of this study we chose to employ several different 

methods in order to complete a map of deforestation in the Curtí area of the Tierra Colectiva and 

to identify areas of recent land use changes.  The methods we chose were to combine GPS data,  

photos and notes from the field, interviews with community members and landowners, and 

satellite imagery in order to get the more comprehensive view possible of the land use changes in 

the community.   

Public Participation Geographic Information Systems (PPGIS) 

In order to evaluate the changes in land use and deforestation in the Emberá community, 

we used a Public Participation Geographic Information System (PPGIS) approach.  Geographic 

Information Systems (GIS) has become an important tool for land management agencies as well 

as environmental nonprofits as they can use the software to better understand and advocate for 

their communities (Sieber 2002).  As the software allows for a visually compelling image of an 

issue and quick analysis from disparate sources, it is a good tool to use for impacting politics and 

empowering environmentalists (Sieber 2002).  In recent years, a component of participation has 

been added to the GIS for three important reasons. First, most policy making decisions have a 

spatial component. Second, extending spatial information to all stakeholders leads to better 

policy making.  Third, policy-related info can be analyzed and visualized spatially.  The resulting 

output can then convey ideas and convince people of the importance of these ideas (Sieber 

2006).  This new approach of combining public participation was coined PPGIS which is defined 
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as the use of GIS to broaden public involvement in policy making and to promote the goals of 

nongovernmental and community-based organizations (Sieber 2006). This approach has caught 

the attention of many researchers in diverse fields and is often used for capacity building and 

social change.  The method considers four major themes found across the PPGIS literature; 

people and place, technology and data, process, and outcome and evaluation.  The goal of PPGIS 

is to incorporate local knowledge, integrate and contextualize spatial information, analyze 

alternatives, and to empower individuals and groups.  Therefore, this method provides a unique 

approach to engage the public in decision making by empowering them with spatial information.   

Ethical Considerations 

This study follows the ethical protocol of McGill University.  A previous agreement has been 

made between Catherine Potvin and the community.  This agreement stipulates that all those 

participating the research of Catherine Potvin will do the following:   

• Each component of the Project is  presented to the community authorities to obtain 

consent  

• Any information collected is confidential to anyone outside of Dr Potvin’s research team.  

Participant identity is known only by the research team and will not be included in the 

final report.  The names of participants are referred to by code and will be kept in a 

separate file from the actual names.   

• Each participant in the study is provided with information on the study and our intentions 

and asked for consent before proceeding with discussion and/or interviews 

• Permission is obtained to take photographs in the community and in the field  

• Permission and consent are obtained both from community leaders and participants in the 

discussions and interviews  
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• Observations and interviews are made upon consent to supplement mapping data in order 

to provide a more detailed analysis of the status, timeline, and changes of deforestation in 

the community  

• Research assistants for the project are suggested by OUDCIE and  presented with the 

work plan objectives 

Developing a Deeper Understanding of the Situation  

A significant portion of this study was exploratory and involved investigation and 

observation on the Curtí conflict and logging project.  In order to develop a better understanding 

of the land use changes in the TC and of the conflict in the Curtí region, we conducted several 

interviews within the community as well as collected data from The National Authority for the 

Environment (ANAM) in Panama and the dirigencia (leaders) in the community.  To conduct the 

interviews we used the “snowball” technique.  We began by asking OUDCIE for potential 

candidates for an interview that would have information that would be helpful towards 

investigating the Curtí conflict or other logging projects in the community.  Once identifying 

these participants and conducting semi-formal interviews, we asked if they knew of others that 

would be able to answer questions on similar topics.  By doing this we were able to triangulate 

the information and develop a more comprehensive view of the conflict and logging project.  The 

interviewees were always asked for permission to be interviewed, informed of the project, and 

were always on a voluntary basis.  The interviewees were then asked for permission for their 

information to be included in our final document.   

To develop a deeper understanding of the Curti conflict and logging project we conducted the 

following interviews:  

- REDD participants in Curtí area  
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- Logging Project participants  

- Dirigencia  

- ANAM representatives  

- OUDCIE members  

- Host Families 

In order to know more about the history of the conflict we also consulted an interview 

conducted by our supervisor Ignacia Holmes with past caciques of the community.  We obtained 

a recording of the interview and then transcribed the interview in order to find important dates on 

the history of the community and the conflict.   

Taking GPS points in the field  

The Curti area was visited on three separate occasions - February 4th & 14th and March 

28th. As there was great interest to determine the rate of land-use change and deforestation in this 

area due to the currently high colono activity, the third visit was intentionally at least a month 

after the previous visits. Field 

visits started at about 7:00 to 

8:00 AM and when on until 

2:00 to 4:00 PM. At least two 

field assistants, appointed by 

OUDCIE accompanied us 

during each visit in order to 

guide us and to provide us with 

insight about issues of interest. 

Figure 5 : GPS taken during visits to the field 
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The assistants were trained to use GPS units, and they were taking points independently as of the 

second visit. Also due to security issues, STRI required the presence of two of their own security 

guards during the last two visits to the Curti region. 

Originally, it was planned that each visit would explore a different part of the Curti area, 

however, we found out during the second field visit that was only a limited area that could be 

covered in the given span of time. This limitation was due to the fact that there was only one 

main path through Curti that did not require hatching through dense forest. Time constrains 

prevented us from doing the latter, however we took a virgin path through the ridge of the 

mountains to see how far the agricultural frontier spread up the mountain and to be able to 

calculate affected surface areas.  Figure 5 and Appendix 2 shows the GPS points taken in the 

field highlighting the path that we took through the region (represented by dots of various colors, 

each for a different visit).   

For each visit, coordinates were systematically taken at points of interest and at least every 

200 meters.  To take points we used two different GPS models.  At first we were using the model 

Garmin GPS III Plus™  however, it became clear that we needed a unit that would perform better 

under forest cover.  Therefore, we completed our last two Curt visits with the model Legend 

HCx At each point, the type of land-use was noted and points of interests, including houses and 

working huts, were recorded. The land uses were grouped into six categories;  

• Portrero (pasture) 

• Rastrojo Bajo (1-4 year fallow) 

• Rastrojo alto (>5 year fallow) 

• Bosque Maduro (primary forest)  

• Bosque secondario (secondary forest) 
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• Tumbo Nuevo (newly cut) 

We used the same categories as the 2004 map as well as an added category of bosque secondario 

(secondary forest) as we found, by consulting with our guides, that most of the remaining forest 

in the region is secondary. We defined tumbo nuevo as including both freshly cut trees as well as 

completely burned fields.  If the understory was entirely cut we also included this into the tumbo 

nuevo category as it would be far too time consuming in creating the map to decipher between 

each step of the clearing process.  Although photographs were taken at each point during the first 

visit, we realized the power of photographs to give a sense of the surroundings. For this reason, 

360 degree  pictures were taken at most points from then on. Moreover, to help us calculate the 

surface of deforested areas, GPS points were taken at several boundary points of affected areas, 

whenever time and accessibility permitted. Also, by estimating the relative distances and by 

orienting ourselves with a compass, sketches of the Curtí region were drawn in the field to aid us 

in mapping field observation using the mapping software.  

Creating  GIS Map of the Region  

Once the field data were collected, GPS coordinates and field notes were entered into 

Microsoft Excel. The data was arranged in a particular format that is importable into a mapping 

software called ArcGIS. This program served as the main tool of compiling all the gathered data 

to create maps. Due to its popularity and reputation, this software was used to ensure the 

compatibility and accessibility of the data for subsequent studies of the area.  Unfortunately, the 

2004 map of the Tierra Colectiva was prepared using a mapping software called 

IDRISI32(Potvin et al 2006), which is harder to find, incompatible with other software, and 

contains far fewer tools for data analysis. For these reasons, the editable version of the 2004 map 

was inaccessible.  
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Using this software, the GPS points were imported in order to spatially represent them on 

a map. A database of rivers and roads of Panama, which were provided by CATHALAC, was 

also imported. A satellite image from Google Earth was then overlaid using the geo-referencing 

tool integrated in ArcGIS. Thus, by linking landmarks, such as river divergences and the 

highway, from the satellite image to corresponding points on the map, the image was 

repositioned, resized and slightly distorted for all points to match. Once geo-referenced, an 

inspection of the overlay was done by verifying whether geographical elements on the map 

indeed corresponded with what was seen and noted in the field. For instance, points that were 

especially taking for this purpose throughout the highway while driving to Curti matched 

perfectly, and points taken along a ridge in Curti also coincided. 

Next, the 2004 participatory map was also overlaid using geo-referencing. The areas of 

each of the Curti parcelas were digitized as polygons.  Moreover, the locations of these parcelas 

were verified by comparing with field data and interviews, and modified accordingly as several 

areas of parcelas in the 2004 map did not correspond to reality. This mismatch was expected as 

the 2004 study had few field points to verify the participatory map. 

The foundation of the map having been established, notes for each GPS point were 

reviewed along with its corresponding photographs to delineate the current land-uses areas on 

the map. Polygons were created to represent the distribution of each land-use in Curti. The exact 

extent of the polygons relied heavily on photographs, field sketched and memory. Pictures from 

different field days from the same area were also compared to verify accuracy.   However, 

distances were often estimated in the field or from photographs. To aid in this process, the 

satellite image was often useful in providing the location of landmarks, such as the Curti River 

and mountain ridges, which were used to delineate deforestation that occurred on mountain 
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sides. The ArcGIS software was used to determine the polygon areas using geographic 

coordinates.   

Exploratory Study of the Ambroya Area 

Another objective of this study was to gain an understanding of a logging project 

occurring in the Ambroya region of the TC .  This part of the study was largely exploratory and 

consisted of a mix of interviews with community members and ANAM as well as visits to the 

field accompanied by a guide who had significant knowledge of the area.  The methodology of 

the interviews is discussed above as well as the ethical considerations.  During the field visits we 

used similar methods to those described above in the GPS field collection section.  We walked in 

the field with our guide, recorded notes, and took photos and GPS points at each logging site (see 

Appendix 3 for map with points).  We then imported these points from the GPS to the ARCGIS 

program discussed above in order to create a broad diagram showing location and scale of the 

logging project in the area.  The diagram was made by consulting our photos, field notes and 

drawings, and the GPS points 

similar to the process used in 

creating the map as discussed 

above.   

Limitations of Mapping 
Field Data  

First and foremost, 

the main limitation in this 

study had to do with the 

Figure 6 : Encounter with colono during Curtí field visit
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safety and accessibility of the area.  Our field visits were limited as we had to be accompanied by 

STRI security due to the tension of the conflict situation.  We did meet colonos living in the area 

and remained friendly and safe, however, this limited our ability to take GPS points in certain 

locations so as to avoid confrontation (see Figure 6).   

Though GPS data collection is a useful tool to accurately represent areas of land, there 

are some problems inherent in the technology that make it difficult to use in the given time 

period.  It would be far too time consuming to take a GPS point on every parcel of land and at 

every different land use type.  Therefore when one is limited to access on foot, as in the Curtí 

area, it is impossible to have a perfect representation of all land uses.  For example, we saw on 

the Google earth image of the area a large beige spot that could be an area of deforestation, 

however we did not have access to this area.  Therefore, it is possible that we could miss areas of 

deforestation simply to in inaccessibility of some points as we had to simply assume areas we did 

not see were the same as 2004.  Therefore in order to estimate distance, areas, and all land use 

types we needed to base our decisions on photos, memories, and interviews to get the best 

representation possible. Furthermore, it was difficult to get points in some areas as we needed a 

clear view of the sky.  In some forested areas we were not able to obtain a signal on the first 

couple of visits to area.  Fortunately, for the last visit we were able to use a newer GPS unit that 

had a better signal in forested areas.  Therefore, we would recommend in the future that 

researchers were equipped with a newer GPS unit with a better signal under forest cover and also 

with a tool that could measure distance so as to ensure a more accurate portrayal of the land.  

Satellite imagery that was more up to date and also that had better resolution than the 30x30m  

Google earth map would be key in solving some of these problems as we could rely on these 

images for points in the field we were not able to visit.   
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Limitations of Identifying and Understanding Logging Operations  

The limitation to identifying information on the logging operations was simply the lack 

of information as well as the hesitancy of people to speak with us about the issue.  The people in 

the community are quite familiar with the goals of REDD, and know that we are associated with 

the REDD investigation.  Therefore, they were hesitant at first to talk to us about the project and 

to give us all the details of the project.  Furthermore, there is simply no management plan 

available on the area so it was difficult to get an accurate sense of the scale of the project.  

However, visits to the field and interview did provide a sufficient view for our purposes as it was 

a exploratory study, but more time in the field and more data collection will be needed to get a 

better understanding on the impact to the forest.   

PPGIS as a tool with limitations and opportunities 

The use of GIS is a way to produce qualitative and quantitative data about environmental 

features such as land use.  It can also be used to define social factors such as distribution of land 

among community members.  Displaying this information can be extremely useful in decision 

making and informing policy.  GIS is a way to track the land use changes throughout the Ipetí-

Emberá community.  It can be used to track deforestation and to provide evidence for land use 

conflict as well as contribute to studies on carbon sequestration.  PPGIS is a way to use this GIS 

technology to engage the public in decision making and to integrate complex spatial information 

with local knowledge.  This has potential for analysis as well as empowering individuals and 

groups.   

However, combining participatory methods with the use of GIS has several drawbacks 

that are worth considering.  GIS technology can run the risk of putting the GIS expert into an 

undesirable situation.  This is because GIS can possibly make social and environmental realities 
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visible that were not part of the original objectives.  As the expert is the connection between the 

technology and data and the people, they can often take on a social or political role.  Though the 

possibility is there to help to resolve conflict, the outcome of the GIS mapping could also have 

the potential to exacerbate an existing conflict (Pickles 1995).  Due to the potential socio-

political role that the use of GIS can play, it is important to rapidly transfer the command of the 

software to the appropriate local authorities. This should be done to reduce the risk that data 

manipulation and lack of understanding of local authorities occurs.  In terms of PPGIS, much 

remains to be understood (Sieber et al 2006).  The generalizability of projects, the appropriate 

extent of the technology, the nature of access and participation all must be carefully examined.  

Much is left to be determined about the extent of the scale at which the technology is appropriate 

as most of the work has been done in single communities or organizations. However, the tool is 

growing in popularity and as it is more used more literature is becoming available on the success 

of the method and of methods of evaluating its success (Sieber 2006).   

RESULTS 

Conflict and Deforestation in the Curtí area        

The Curtí region has undergone significant land-use changes throughout the past year. To 

better explain the various changes in the area, we divided the region into four zones (see Figure 

7). The first zone, highlighted in teal, is an area where colonos have been established for about a 

decade old.  The red zone is of the recent agricultural frontier, including the new colono house 

that is located deep within the TC.  The purple zone indicates the area that we have noted as a 

zone to watch in the future as an area of possible expansion while the green zone indicates the 

forested area that remains in the three REDD parcels. 
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The colono agricultural frontier is steadily advancing into Emberá territory. During our 

first visit to the area, most of the land near the Curtí river was in already rastrojo bajo and 

rastrojo alto (in teal, purple and red zones). Land in fallow was the most affected, although 

several hectares of secondary and primary forest were also cleared as the frontier reached the 

primary forest. More precisely, from the first visit to the last, about 16 hectares were turned to 

tumbo nuevo, most of which were in the red zone. Figure 8 shows the plots that were either 

cleared of their understory and/or burnt for subsequent agricultural use from February 4th to 13th 

(in blue), and from February 13th to March 28th (in red). An addition, 5.2 hectares were already 

cleared a few months before our first visit. To contextualize these changes, the region will be 

overviewed in the sequence in which it was visited in the field.  

Walking along the Curti river (in the 

teal zone), we noticed the presence of 

several colono houses along with cattle 

pastures being used to raise cattle (see 

Figure 8).  Our field guides explained that 

these have been established here for about a 

decade.  Several pastures were used by 

colono farmers living outside of the Embera 

land while some were used by colonos 

established within TC land.  One of the first 

homes we see on the land is owned by an 

Emberá man that is from outside the 

Figure 7: Zones of the Curtí 
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Figure 8: Map of land use change from Feb 4 to Mar 28 in the Curtí Region 
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 community while the others are all colono homes (locations noted on map).  Moving 

further into the region we encountered the first tumbo nuevo site, a 1.6 ha plot of rastrojo bajo 

located on a ridge side that was cut and burnt (see zone 1 on Figure 8).  The cutting was 2 days 

old as of February 4th and did not change in size after this visit.   

Following along the Curtí river we encountered a well established portrero (pasture) of a colono 

family.  The pasture is about 1 ha is size and is currently being used to graze cattle and horses.  It 

is here that we turn and begin heading into the valley.  At the beginning of the valley we 

encounter another colono hut surrounded by 1-year-old fallow.  After passing the hut we see 

areas that have changed significantly since February 4th.  An area of 5 ha that was rastrojo bajo 

on February 4th and 13th, but newly cleared and burned by March 28th (see zone 2 on Figure 8).  

Continuing half a kilometer along the creek that flows through the valley we encounter a 5.6 ha 

plot of secondary forest being cleared by colonos during our February 13th visit. By March 28th 

this area had increased to 6.9 ha and had been burned (see Figure 9 below and zone 3 on figure 

8). This slash and burn area was initiated by a house located further into the valley.   

 

 

 

 

 

The biggest changes in land between Feb. 4th and March 28th appear to be around this home 

which was established in the last year (see red zone on figure x). Figure 10 shows the differences 

in the house’s surroundings from February 13th to March 28th (zone 4 on Figure 8). At first, on 

Figure 9: Change in land cover of zone 3 between February 13th and March 28th 2009 
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February 4th, only the understory of two small plots of 0.5 ha each was cleared.  February 13th, 

this area expanded by 0.7 ha more.  When we returned on March 28th a total of 3.5 ha had been 

cleared (see Figure 10).  Moreover, we noticed the existence of a workers hut at the top of the 

ridge behind the house indicating plans to expand the work on the other side of the ridge. In 

constructing the map of the region, we have also discovered another possible hotspot of 

deforestation that we were not able to visit in the field.  We have identified an area of about 2.5 

ha of tumbo nuevo while hiking along a ridge that was higher than the surrounding landscape, 

but it is unclear which household ensured its clearing. (see Figure 8 zone 5).  Figure 11 shows an 

example of this telling view. After thorough analysis of these pictures we noticed that several 

hectares of rostrojo bajo stretched from the river into the mountains. The sum of this unexplored 

region (purple zone on Figure 7) consists of 26 ha of both young and old fallow. These findings 

along coupled with the fact that the current agricultural frontier does not show any signs of 

stopping or slowing in the near future suggest that this zone will most likely be the next area into 

which the agricultural frontier will expansion. Fortunately, there are currently 70 hecateres of 

primary forest left in the three parcels participating in REDD put together, enough to cover the 

24 hectares need for the project. 

Community Action:  

The colono farmers arrived in the community in 1992. The community immediately took 

action to call attention to the issue and to remove the farmers from their land.  In 1992 a member 

of the dirigencia left the community for about a month.  When he returned he was informed by 

other community members that there were colono farmers, who had once lived close to the 

community’s border, had began to move into the TC.  This dirigencia member was asked by the 

community to do something to solve this problem, as the cacique was not taking action on the 

Figure 10: Changes in land cover around colono house : Feb. 4th and March 28th 
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matter.  A meeting 

was held by the 

community in 

which people 

signed a letter to 

send to the 

president asking for 

the colono farmers 

to be stopped.  

They contacted all 

necessary 

organizations to solicit help including ANAM, the policia, and Politica Indigena.  When no 

response was given, members of the community went to see the governor of Panama.  They 

informed him that if no action was taken they would strike.  When nothing was done, the Emberá 

people hosted a strike in which they closed the highway at Piriati with a large log.  This was 

done twice, once in Feburary of 1992 and then again in March, and was the first time in Emberá 

history this had occurred (Interview between Ignacia Holmes and past caciques Feb 16th 2009). 

Since 1992, the struggle has continued with no results.   

More recently, the dirigencia, and cacique along with Catherine Potvin, have .made three 

denuncias (a formal registered complaint to the state ) and written two letters to the government 

asking for support in this matter.  The first denuncia was attempted on September 11th 2009, 

however it was unsuccessful.  After the denuncia was signed by a community leader the note 

was brought by another member of the community to the Corregidor.  The Corregidor would not 

Figure 11: View showing possible expansion zone 
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accept it unless it was brought by the leader himself.  The leader then went and left the note. 

However, since it was not presented to the Corregidor in person it was accepted only as a 

notification and not as a denuncia (personal communication with Ignacia Homes April 22nd 

2009).  Theses accounts reflect how bureaucracy can inhibit the resolution of this conflict. 

Following a meeting between land owners, a representative from ANAM, and a 

representative from Ancon, the first denuncia was sent on Februrary 5th 2009. Another was sent 

on February 6th, providing a short description of the situation and the names of the five colono 

farmers that now have homes or have used land within the Tierra Colectiva.  Also following this 

meeting, an ANAM representative visited the site, notified the colonos of the process and carried 

out an initial investigation producing a document for ANAM.  However, his report only 

identified 3 ha of affected land by only 2 of 5 of the colono houses. When still no changes 

occurred, a letter was written to an engineer from ANAM by Catherine Potvin and the cacique 

giving a detailed account of the situation and asking for the support of the government in solving 

the problem.  The letter suggested solutions such as hiring a guard to patrol the REDD parcels, or 

putting up signs that would notify colonos that the land is being used for an avoided 

deforestation project.  A letter was also written to the Vice Minister of Government and Justice 

on February 19th 2009, signed by the Cacique General Embera de Alto Bayano notifying him of 

the problem and also asking for support in solving the problem.  To this date, both letters have 

gone unanswered and the problem remains (personal communication with OUDCIE member 

April 20th 2009).  The most recent development in the problem is that community members have 

gone to Curtí (in mid March) to put up the proposed signs notifying colonos of the REDD 

project.  However, the signs do not seem effective as we saw further cutting past the signs on our 

March 28th visit to Curtí (see Figure 12), and two of them were placed in hardly visible locations.   
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The colonos living in the area have stated that they have been established in the region 

for years and have rightfully paid $1500 for their parcel of land.  They will not leave the land and 

uphold that if the Embera want the land they can buy it back for about three times the price they 

originally paid (personal communication with dirigencia March 28th 2009).  The Emberá not 

only can not afford this 

price but are not willing 

to pay for land that they 

feel belonged to them 

from the beginning.  This 

issue remains at a 

standstill as the Emberá 

await government 

intervention.   

Landowner’s 
perceptions of the Conflict:  

Interviews with landowners in the Emberá community, especially those with parcels in 

the Curtí region, provided insight into the way that community members feel about the situation 

in Curtí.  The response we got was widely one of frustration and hopelessness about how to solve 

this conflict.  In the beginning of February, one landowner revealed to us that it seems as if the 

only way to solve this problem, if the government does not provide support, is through violence.  

We were told about an incident from 2002, when this type of problem occurred in another region 

of the TC.  After a long time of governmental stagnation, the people in this other community 

ended up raiding several homes to chase them away.  We were told that sometimes this type of 

Figure 12: Sign posted to notify colonos of avoided deforestation 
project  
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situation seems like the only way out if there is no help from the government (personal 

communication with landowner February 4th 2009).  Though this is an extreme view, there is 

nevertheless a consensus in the community that the problem will not be solved without support 

from the government (personal communications with landowners between Feb. 4th and March 

28th).  An interview on March 15th with OUDCIE members revealed that they were simply 

waiting for a response with a decision from ANAM on what steps to take, and felt they could be 

waiting for up to three months.   

Interview with ANAM: 

In order to see what the current status is on the process of solving this conflict, we visited 

the ANAM office in Chepo.  At first, we asked the engineer that visited the site but we were told 

that the process was now out of his hands and was being handled by the legal sector of ANAM 

(personal communication with ANAM  representative April 20th 2009).  We were then directed 

to an ANAM lawyer who was able to give us some information on the status of the legal process.  

We were told by ANAM that right now the situation is in a process of sanction.  This means that 

a decision is being made which will determine whether or not the colono farmers will be forced 

to pay a fine to ANAM and forced to ceases all their activities.  The amount of the potential fines 

are also to be determined, but the fines could be between $1000 and $1500, and the colonos 

would be forced to stop any “environmentally detrimental” activities. 

The ANAM lawyer noted that this will not be an easy decision as the colono farmers 

have lived in the area for some time, and that it is unclear whether or not the Embera have legal 

title to their land.  In order to do this investigation they will need to review laws and legal 

documents in order to verify that the land is actually Embera.  She notes that the decision should 

be made by the end of the current month of April.  However, she notes that no matter the 
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outcome of the decision, ANAM alone cannot solve this problem for the Embera.  We were told 

that other authorities must be involved as this issue concerns ownership rights and not just 

environmental issues. Other sectors such as the agricultural sector of the government must be 

notified as this is a social issue and ANAM is limited in their function on the matter.   

Logging Project in Ambroya 

 Interviews and observations in the community revealed that there is a logging project 

occurring in the Ambroya area of the Tierra Colectiva.  Upon arriving in the community we 

observed trucks carrying large logs out of the forest making about three trips back and forth each 

day.  After seeing these trucks we asked community members where they were coming from.  

We discovered that the trucks were coming from Ambroya, a region within the TC.  Upon 

learning this information, we set up interviews and several field visits to develop a better 

understanding of the project.   

The logging began on February 1st 2009 and was scheduled to continue until the end of 

March.  However, upon our last visit to Ipetí, we noticed the trucks were still moving back and 

forth to the area thus the project has been extended into April.  The permit for the logging lasts 

for one year so the logging very well could continue past April.  As of March 15th 2009 three 

parcels had already been logged in the area and six parcels were set to begin soon. However, 

within these nine parcels, there are about thirty participants that have applied through ANAM 

logging about 4-5 trees each (see Appendix 4 for table of participants).   

The process to complete a logging project begins with a request to the dirigencia and the 

cacique (chief) to participate in logging within the dueño’s (land occupant’s) parcel.  Once this 

proposal is accepted the occupant must then apply to the National Environmental Authority of 

Panama (ANAM) for permission to log.  An ANAM representative then comes to the community 
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to inspect the project to confirm that it conforms to ANAM standards and will not unnecessarily 

harm the environment.  Once approved, the community members create a contract with a logging 

company from Wacuco, a nearby town, who will carry out the logging operations taking care of 

the payment for the permit, the investigation, trucks, labor, and the logging taxes paid to ANAM.  

A price is set for the wood before the logging begins but the land occupants will not know the 

total amount they will receive until the end of the logging when they know the exact size of the 

trees cut as they are sold by pie (board foot) (Personal communications with OUDCIE and 

logging participants March 15th 2009).   

The logging this year consists mainly of Espave (Anacardium excelsum), a popular 

timber tree, but also includes four other species; Zapatero (Hyeronima alchorneoides), Guira 

(Platymiscium pinnatum), Cedro Amargo (Cedrela odorata) and Panama (Sterculia apetala).  

Out of the 131 trees cut; 70 are Espave while 12 are Guira, 9 are Panama, 12 are C. Amargo, and 

28 are Zapatero.   The trees are all fairly large with an average diameter of 1.02m, an average 

height of 11m, and an average volume of 6.37 m³.  It total, the trees for this project amount to a 

volume of 820.46 m³ (see Table 1) (personal communication with ANAM representative April 

20th 2009). 

 

Species Number of trees Total Volume (m³) 

Espave 70 455.16 
Guira 12 58.55 

Cedro amargo 12 60.59 
Panama 9 73.1 
Zapatero 28 173.06 

Total 131 820.46 

Table 1: Table showing species, number, and volume of trees cut in Ambroya logging project 
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Field Observations:  

Our three visits to the logging site afforded us a sufficient viewpoint of the scale and 

impact of the logging project.  As many participants we interviewed noted, the logging is a fairly 

small-scale, low impact project.  In the field we were able to visit a parcel where logging was 

about to begin.  The workers were using large machinery to extend the road to reach the next 

parcel to log (see Figure 13).  We then visited three parcels where logging had already occurred.  

The road stretching into the forest was about 20m across and there was a significant amount of 

erosion along the edges, especially in the steep areas of the road (see Figure 14).  

All of the logging 

occurred within about 10-

15m of the road and were 

only small patches of trees, 

always leaving the forest 

intact except for the 

clearing for the road itself. 

At each site where a log 

was removed a small road 

branched off the main road about 10-15 m in order to pick up the log with a tractor to pull out 

towards the large trucks for removal. Several logging “landings” where trees were cut and loaded 

to the trucks to be removed from the forest were also present (see Figure 15).  The greatest 

impact of the logging was the road which was extended into the forest.  In areas where there 

were several trees taken there were smaller roads extending about 10-20m into the forest for log 

Figure 13: Large machinery used in logging operation  
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extraction (see Figure 16). Appendix 3 shows a map of the location of the logging and the 

logging road in the Ambroya area.   

Benefits from the project:  

Participants in the logging project will gain considerably from their logging practices.  

Though we know the benefits are high it is unclear exactly how much total income they receive.  

Participants within the community have stated that they could make around 35 cents per board 

foot at a total of about 350 USD per tree.  However, other sources state that those harvesting 

timber will make around 25 cents per board foot and close to 600 USD per tree (Potvin et al 

2006).  A fair estimate would be that participants would gain around 25-35 cents per board foot 

and between 350-500 USD per tree considering that the price will vary with species, size, and 

quality of the log.  Therefore, if a participant is cutting five logs, they could gain up to $2500 

within a month of logging.  This is an income far greater than all other land use practices.   

DISCUSSION 

Conflict and Deforestation in the Curti Area 

Implications for REDD  

The Curti land conflict is clearly an obstacle to the implementation of REDD, as colonos 

are encroaching on land reserved for REDD, an issue that will impact the avoided deforestation 

project in the area.  Even with signs put up indicating the REDD project, the colonos continue to 

cut insisting that they paid for the land.  However, the goals of REDD in this area are to maintain 

24 ha of forest within three parcels in the Curti area.  This goal is still feasible as there is still 

about 70 ha left of forest in the area.  Furthermore, one key finding of this study is that a majority 

of the land cleared between Feb 4th and March 28th was young fallow and not secondary forest  

 Figure 14: Erosion on logging road  
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previous to cutting.  This fact has a significant impact on how much carbon sequestration ability 

is actually lost from these activities.  This study shows though, that we can not make any 

Figure 15: Logging landing for cutting and loading logs 

Figure 16: Size  of Logging road   
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assumptions about the success of REDD’s goals.  We now know that though the possibility 

remains to meet the goal, there are political and social issues that must be addressed.  At the 

onset of this project REDDs involvement was to sequester carbon by maintaining a certain area 

of land.  It has now become clear that the project will have to also include a social and political 

dimension, as this is a very real conflict that threatens the success of the project and the land of 

the Emberá people.   

Challenges and Recommendations for the future  

Our interview with ANAM on April 20th 2009 demonstrated that there are many 

challenges to be met in the future in order to solve this problem in Curtí.  Throughout this project 

it has become more and more clear that this issue is a highly political and social issue and has 

serious implications for both REDD and the community.  The colono farmers have been 

established in the area for some time now and the conflict continues with no clear solution.  A 

clear problem here is the lack of proof and documentation for the Emberá land and the ambiguity 

of the ownership rights and actual limits of the TC.  Though the Emberá note that in 1975 a 

document was signed that legally entitled their use to the land, this document did not provide 

them legal rights .  After many years of struggling to clarify the boundaries and legality of the 

TC, there is now a Ley 72  de Tierra Collectiva that may provide protection to the TC.  The law 

would provide protection to all collective lands of indigenous peoples that are outside of 

protected comarcas.  The law is in the process of being passed, however, in order for this law to 

apply the borders of the TC must be clearly delineated.  Unfortunately, now that the colono 

farmers have encroached so far into the land, there is a risk that the delineation of the TC will not 

include these areas and part of the TC will be lost.    
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Now that the political dimensions of the issue have become clear, it is important to begin 

to take direct measures towards coming to a resolution so that the TC can be delineated the 

REDD project can meet its goals for the region.  Actions up until now have been very indirect 

including letters to ANAM, and putting up signs within the TC.  Though these are importa0nt 

measures, it will be important to directly address the issue by beginning open discussions with 

colono farmers which will include them in and educate them on the goals and purpose of the 

REDD strategy. Open discussions could help to come to a decision that will reduce the 

ambiguity of the TC boundaries and prevent further encroachment.  Furthermore, they can help 

to avoid the initiation of a violent conflict.  

Most importantly, legal action should proceed and ANAM should be updated on the 

changes in land use and rapid spread of deforestation.  An important part of solving this problem 

will be developing political will through inviting government representatives to communities and 

engaging them in discussions with REDD, colono farmers, and Embera landowners. Deeloping 

political will must include other government sectors than ANAM as some aspects of this conflict 

such as ownership rights may be out of the hands of ANAM officials and must be dealt with 

through other sectors such as the Ministery of Governance and Justice (ministrio de gobierno y 

justicia)   

Future research in the Curtí area must also be conducted in order to investigate further 

expansion of deforestation and patterns of change.  These studies should focus on both the area 

we identified as a new hotspot of deforestation (around the recent colono house) as well as the 

area of risk of expansion we noted but were not able to visit (purple zone on Figure 7).  This 

unvisited area consists of around 26 of ha rastrojo bajo and rastrojo alto thus this is an area 

where colono farmers are likely to expand their agricultural practices in the coming years.   
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Logging Project in Ambroya   

Logging operations can have potentially severe impacts on tropical forests, depending on the 

scale and type of practices used (Huth and Ditzer 2001, Putz and Pinard 2003).  Though only a 

small number of trees are cut, it can have an impact on a lot of the other forest.  Investigations 

have shown that logging in a forest can cause damage to between 20-80% of the remaining trees 

(Huth and Ditzer 2001).  More specifically, in Malaysia, a logging project that extracted 8-15 

trees damaged as many as 50% of the remaining trees and crushed 40% of the remaining area 

with the bulldozer (Putz and Pinard 2003).  Logging can have an effect on erosion control, 

biodiversity, weed infestation and climate regulation (Huth and Ditzer 2001, Putz and Pinard 

2003). Logging will also have an impact on carbon sequestration in a forest.  For every 80m³ of 

trees removed the forest could lose up to 22tons of carbon (Putz and Pinard 2003).  That would 

mean that the logging project in Ipetí, with a volume of 820m³, would be losing around 225.5 

tons of carbon.  However, in Ipetí-Emberá, the logging project is an incredibly valuable source of 

income to many families.  One interviewee told us that he had no other option to make enough 

money to send his son to school and to put some money in the bank for the future.  He told us 

that school alone costs 25 USD/month for ten months of school, and about $10/day for materials, 

transportation, and food.  He is afraid that participating in REDD will not be enough to cover 

these costs now, though it is a good program to have a secure income in the long term (personal 

communication with a REDD participant March 16th 2009).   

There are alternatives in the literature that may facilitate a compromise between the 

ecological and economic aspects of logging.    One study uses a FORMIX 3 rainforest model to 

analyze the impacts of two different logging scenarios at different logging cycle periods (Huth 

and Ditzer 2001).  One of these scenarios is using conventional methods and the other is using 
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reduced impact methods.  Conventional methods include building logging roads and extracting 

the fell trees with tractors and trucks.  The logging practices being used in the Ambroya region of 

the TC can be described as conventional due to the use of heavy machinery and the nature of the 

logging road.  Reduced impact logging techniques include the following; cutting climbers and 

lianas well before felling, directional tree felling, establishing buffer zones and watershed 

protection areas, using technologies to reduce the impact on soil due to log extraction, careful 

planning to prevent access roads from being extended throughout the site, reducing waste cut, 

and limiting the gradient of roads to prevent excess erosion. The study looked at both 

conventional methods and reduced impact logging methods on a 20 year as well as a 60 year 

logging cycle.  The study found that conventional logging on both a 20 and a 60 year logging 

cycle resulted in decreasing yields, a significant change in species composition towards smaller 

non-useable trees, and an increase in erosion.  They found similarresults for the reduced impact 

logging on a 20 year cycle.  However, for reduced impact logging on a 60 year cycle they found 

that the volume of useable trees increased to almost the same level as an unlogged forest and 

erosion regulation was maintained.  Though they found reduced impact logging was most 

sustainable on a 100-year cycle, the 60 year cycle using reduced impact logging could be a good 

compromise between the ecological preservation and economical needs of those logging.  The 

benefits will be seen in the increasing yield over time, the retention of nutrients in the soil, water 

retention capabilities, and preservation of biodiversity (Huth and Ditzer 2003).   

 Furthermore, in the results of our study it is clear that there are strikingly more Espave 

being cut than any other species of timber tree.  According to a 2007 study, this will have an 

impact of the carbon sequestration potential in the forest (Potvin 2007).  This study looked at the 

carbon storage capability of a managed forest, a pasture, and an agroforestry plot and found that 
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a managed forest, with a capability of 335mgC/ha is much more able to store carbon than a 

pasture at 46 mgC/ha and an agroforest at 145mgC/ha.  Therefore, this is a preferred activity for 

the Emberá to practice to comply with REDD goals.  However, the study also highlights the 

different storage capabilities of different species of trees in the forest.  The study notes that 

Espave is the tree that has the greatest carbon storage capabilities.  It has about the same average 

contribution to carbon storage as the 70 of the lowest ranked species all together.  In fact, Espave 

contributes to about 16% of the C stocks/ha however it only makes up about 1% of the trees in 

the forest.  Furthermore, several other timber trees, such as Guira, Zapotera, and C. amargo are 

also among some of the top-ranked for C storage.  Therefore, though a managed forest may have 

a better C-storage than a pasture, it is the species selection that will have a large impact on the 

loss of carbon stocks within the forest.  Since 70 out of the 131 trees logged during these past 

few months are Espave, this could have implications for the carbon storage of the forests in Ipetí.  

Therefore, the study notes that selective logging that does not include species-level management 

could lead to C-impoverished forests due to the preference for high-storing species as timber 

species, yet, in terms of C storage, it is preferred over raising cattle and agroforestry (Potvin 

2007).   

Implications for REDD  

 The potential to lose around 225 tons of carbon from the Ipetí forests seems to negate the 

carbon sequestration goal of the REDD strategy.  This is especially true as the trees being logged 

for the most part have a carbon sequestration ability far superior to all other trees in the forest 

(Potvin 2007).  Furthermore, the logging is likely to continue, and even increase in the following 

years.  In interviews with land occupants in the community, it was clear that there are more 

interested in logging in the future as it provides a quick and easy income that is far beyond what 
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any other land use could offer to them and their families.  In fact, one REDD participant 

expressed his interest in logging next year in the same parcel as his avoided deforestation plot 

(personal communication with a REDD participant March 15th 2009).  Furthermore, we were 

notified by a member of a dirigencia that there were plans to renew permits and expand the 

logging in most of the parcels for next year (personal communication with dirigencia March 17th 

2009).  With the expansion of the logging road from the highway since 2003, logging is also 

much more accessible in the Ambroya region (Potvin 2007).   

 However, the logging is a significant source of income in the community, and a preferred 

alternative to cutting the forest for pasture. Therefore, it is necessary to provide a compromise 

between ecological conservation and the economical benefit of logging.  Recently, there has 

been an increase in literature on the prospects of reduced logging techniques as a method of 

carbon-offset. This is because, reduced impact logging using techniques such as, directional 

felling, and planned extraction of timber on properly constructed and carefully utilized skid 

trails, offers immediate carbon benefits at a low cost, the maintenance of native species, reduced 

fire risks, and maintenance of soil properties (Putz and Pinard 2003).  Furthermore, the logging 

cycle will also play an important role in maintain the species composition and a high-yield (Huth 

and Ditzer 2001). A 60 year logging cycle may be sufficient to do this, but more specific studies 

should be conducted in Panama as these studies have previously been done in Indonesia and 

Malaysia. A species-level management could also contribute to maintaining the C-storage 

potential of the forest.  Forest managers could prioritize management overall using; species 

overall contribution to C storage, relative abundance of each species, and per capita C storage of 

the species.  For example, removing fewer Espave in order to conserve some could have a big 

impact on the C storage of the forest.  Therefore, though the logging project in Ambroya is not of 
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a very large scale, its impacts such as the logging road, other damage due to felling, and carbon 

losses, can be mitigated through both species level management, reduced logging techniques, 

and a careful management plan (which currently does not exist).  If these processes can be 

accomplished in the community there could be a possibility of incorporating the reduced impact 

logging into the REDD strategy as a carbon offset method.   

Challenges in the future  

Though these reduced impact logging techniques and species level management methods 

would be valuable to the community, there are several obstacles to overcome, and some 

important information needed before it can be implemented.  The primary concern in these 

operations would be those of the cost  and time of implementing the techniques.  Costs may 

increase in the short run however, several sources say that it would increase the effieciency of 

the operation and increase yield in the future thus making up for the increase in cost (Huth and 

Ditzer 2001, Putz and Pinard 2003).  One source actually notes that costs may decrease due to 

less need for heavy machinery such as tractors and road construction (Putz and Pinard 2003).  

However much costs would change though, it is there are many benefits of sustainable logging 

methods that could make up for the costs, and there could be a possibility for involving this 

program with REDD initiatives.   

One concern in the Ipetí community is that the logging is not carried out by the 

community but by an outside contracted company.  Thus, if the practices were going to change 

the community and REDD would have to work with this logging company.  It may be difficult 

for the company to change its ways as its interests are not directly invested in the conservation of 

the forest.  However, it is a possibility as the community members do commission the company 

to work, thus if the community requests different methods they may have to comply.  Therefore, 
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there would need to be some investigation on the possibility of either working with this company 

or providing the community with the capacity to learn logging techniques and keep the logging 

production local.   

 Furthermore, there is still must to be understood in the area of sustainable management 

and reduced impact logging. In order to have a better understanding of sustainable harvesting it 

will be important to incorporate the life spans and growth rates of trees to determine sustainable 

harvesting levels (Potvin 2007) In terms of reduced impact logging, it is important to determine 

what the compliance should be with the reduced impact logging guidelines.  It is also important 

to estimate what the carbon savings actually would be (Putz and Pinard 2007).  Conducting this 

type of research would provide a way to possible incorporate reduced impact logging into a 

carbon offset strategy to mitigate climate change on an international scale.   

Lastly, perhaps it will be important in the future to reevaluate the opportunity costs of 

avoided deforestation as more and more people, including REDD participants, are becoming 

interested in logging as it provides an income far beyond that of REDD at this time.  REDD 

compensation schemes were considered based upon how a land owner would be compensated if 

their land was converted to pasture which came out to about $60/year per hectare (Coomes 

2008).  Therefore, the compensation for avoided deforestation was set at $100 /year per hectare.  

Now that a logging project can provide around $2500 for one year, it may be an incentive to log 

rather than to preserve a parcel for the carbon project.  Therefore, either REDD must be able to 

work on a sustainable logging project with reduced impact techniques to incorporate into REDD 

or readjust the opportunity costs in order to avoid the huge carbon storage losses in the future 

due to selective logging in the community.   
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Logging operations can have potentially severe impacts on tropical forests, depending on the 

scale and type of practices used (Huth and Ditzer 2001, Putz and Pinard 2003).  Though only a 

small number of trees are cut, it can have an impact on a lot of the other forest.  Investigations 

have shown that logging in a forest can cause damage to between 20-80% of the remaining trees 

(Huth and Ditzer 2001).  More specifically, in Malaysia, a logging project that extracted 8-15 

trees damaged as many as 50% of the remaining trees and crushed 40% of the remaining area 

with the bulldozer (Putz and Pinard 2003).  Logging can have an effect on erosion control, 

biodiversity, weed infestation and climate regulation (Huth and Ditzer 2001, Putz and Pinard 

2003). Logging will also have an impact on carbon sequestration in a forest.  For every 80m³ of 

trees removed the forest could lose up to 22tons of carbon (Putz and Pinard 2003).  That would 

mean that the logging project in Ipetí, with a volume of 820m³, would be losing around 18,040 

tons of carbon.  However, in Ipetí-Emberá, the logging project is an incredibly valuable source of 

income to many families.  One interviewee told us that he had no other option than to want to 

log.  He spoke of how he needed to send his son to school.  In order to do this he would need 

some sort of income enough to provide for his family and he would need it now, not in the 

future.  Therefore, to him, logging was the only way of obtaining a quick and reliable income 

(personal communication with a REDD participant March 16th 2009).   

There are alternatives in the literature that may be able to make a compromise between the 

ecological and economic aspects of logging.  It is the scale of logging which will affect how 

severe this impact actually is.  One study uses a FORMIX 3 rainforest model to analyze the 

impacts of two different logging scenarios at different logging cycle periods (Huth and Ditzer 

2001).  One of these scenarios is using conventional methods and the other is using reduced 

impact methods.  Conventional methods include building logging roads and extracting the fell 
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trees with tractors and trucks, much like the logging practices being used in the Ambroya region 

of Ipetí.  Reduced impact logging techniques include the following; cutting climbers and lianas 

well before felling, directional tree felling, establishing buffer zones and watershed protection 

areas, using technologies to reduce the impact on soil due to log extraction, careful planning to 

prevent access roads from being extended throughout the site, reducing waste cut, and limiting 

the gradient of roads to prevent excess erosion.  Few of these methods are practiced in the 

logging operation occurring in Ipetí.  The study looked at both conventional methods and 

reduced impact logging methods on a 20 year as well as a 60 year logging cycle.  The study 

found that conventional logging on both a 20 and a 60 year logging cycle resulted in decreasing 

yields, a huge change in species composition towards smaller non-useable trees, and an increase 

in erosion.  They found similar, though not as strong, results for the reduced impact logging on a 

20 year cycle.  However, for reduced impact logging on a 60 year cycle they found that the 

volume of useable trees increased to almost the same level as an unlogged forest and erosion 

regulation was maintained.  Though they found reduced impact logging was most sustainable on 

a 100-year cycle, the 60 year cycle using reduced impact logging could be a good compromise 

between the ecological preservation and economical needs of those logging.  The benefits will be 

seen in the increasing yield over time, the retention of nutrients in the soil, water retention 

capabilities, and preservation of biodiversity (Huth and Ditzer 2003).   

 Furthermore, in the results of our study it is clear that there are strikingly more Espave 

being cut than any other species of timber tree.  According to a 2007 study, this will have an 

impact of the carbon sequestration potential in the forest (Potvin 2007).  This study looked at the 

carbon storage capability of a managed forest, a pasture, and an agroforestry plot.  The study 

found that a managed forest, with a capability of 335mgC/ha is much more able to store carbon 



51 

 

than a pasture at 46 mgC/ha and an agroforest at 145mgC/ha.  Therefore, this may be a good 

activity for the Emberá to maintain and for REDD to promote, however, the study also highlights 

the different storage capabilities of different species of trees in the forest.  The study clearly 

notes that Espave is the tree that has the greatest carbon storage capabilities.  It has about the 

same average contribution to carbon storage as the 70 of the lowest ranked species all together.  

In fact, Espave contributes to about 16% of the C stocks/ha however it only makes up about 1% 

of the trees.  Furthermore, several other timber trees, such as Guira, zapotera, and C. amargo are 

also among some of the top-ranked for C storage.  Therefore, though a managed forest may have 

a better C-storage than a pasture, it is the species selection that will have a large impact on the 

loss of carbon stocks within the forest.  Since 70 out of the 131 trees logged during these past 

few months are Espave, this could have huge implications for the carbon storage of the forests in 

Ipeti.  Therefore, the study notes that selective logging that does not include species-level 

management could lead to C-impoverished forests due to the preference for high-storing species 

as timber species (Potvin 2007).    

Implications for REDD  

 The potential to lose around 18,000 tons of carbon from the Ipetí forests seems to negate 

the carbon sequestration goal of the REDD strategy.  This is especially true as the trees being 

logged for the most part have a carbon sequestration ability far superior to all other trees in the 

forest (Potvin 2007).  Furthermore, the logging is likely to continue, and even increase in the 

following years.  In interviews with land occupants in the community, it was clear that there are 

more interested in logging in the future as it provides a quick and easy income that is far beyond 

what any other land use could offer to them and their families.  In fact, one REDD participant 

expressed his interest in logging next year in the same parcel as his avoided deforestation plot 
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(personal communication with a REDD participant March 15th 2009).  Furthermore, we were 

notified by a member of a dirigencia that there were plans to renew permits and expand the 

logging in most of the parcels for next year (personal communication with dirigencia March 17th 

2009).  With the expansion of the logging road from the highway since 2003, logging is also 

much more accessible in the Ambroya region (Potvin 2007).   

 In the literature however, there are methods suggested that may offer some alternatives in 

order to provide a compromise between ecological conservation and the economical benefit of 

logging.  Recently, there has been an increase in literature on the prospects of reduced logging 

techniques as a method of carbon-offset.  Controlling the timber harvest could be a way to 

reduce environmental damage and carbon release due to logging thus making a compromise 

between ecological and economical needs.  As the REDD goals include both carbon 

sequestration and poverty alleviation, this could be a promising addition to REDD initiatives in a 

community.  As stated above, a managed forest can provide better carbon storage than a pasture 

or an agroforest, however it can have an impact on other aspects of the forest’s health.  Reduced 

impact logging such as, directional felling, and planned extraction of timber on properly 

constructed and carefully utilized skid trails, offers immediate carbon benefits at a low cost, the 

maintenance of native species, reduced fire risks, and maintenance of soil properties (Putz and 

Pinard 2003).  Furthermore, the logging cycle will also play an important role in maintain the 

species composition and a high-yield (Huth and Ditzer 2001). A 60 year logging cycle may be 

sufficient to do this, but more specific studies should be conducted in Panama as these studies 

have previously been done in Indonesia and Malaysia. A species-level management could also 

contribute to maintaining the C-storage potential of the forest.  Forest managers could prioritize 

management overall using; species overall contribution to C storage, relative abundance of each 
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species, and per capita C storage of the species.  For example, removing fewer Espave in order to 

conserve some could have a big impact on the C storage of the forest.  Therefore, though the 

logging project in Ambroya is not of a very large scale, its impacts such as the logging road, 

other damage due to felling, and carbon losses, can be mitigated through both species level 

management, reduced logging techniques, and a careful management plan (which currently does 

not exist).  If these processes can be accomplished in the community there could be a possibility 

of incorporating the reduced impact logging into the REDD strategy as a carbon offset method.   

Challenges and Recommendations for the future:  

Though these reduced impact logging techniques and species level management methods 

would be valuable to the community, there are several obstacles to overcome, and some 

important information needed before it can be implemented.  The primary concern in these 

operations would be those of the cost  and time of implementing the techniques.  Costs may 

increase in the short run however, several sources say that it would increase the effieciency of 

the operation and increase yield in the future thus making up for the increase in cost (Huth and 

Ditzer 2001, Putz and Pinard 2003).  One source actually notes that costs may decrease due to 

less need for heavy machinery such as tractors and road construction (Putz and Pinard 2003).  

However much costs would change though, it is clear that the benefits would make up for the 

costs, and there could be a possibility for involving this program with REDD initiatives.  The 

main concern in the Ipetí community is that the logging is not carried out by the community but 

by an outside contracted company.  Thus, if the practices were going to change the community 

and REDD would have to work with this logging company.  It may be difficult for the company 

to change its ways as its interests are not directly invested in the conservation of the forest.  

Therefore, there would need to be some investigation on the possibility of either working with 
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this company or providing the community with the capacity to learn logging techniques and keep 

the logging production local.   

 Furthermore, there is still must to be understood in the area of sustainable management 

and reduced impact logging. In order to have a better understanding of sustainable harvesting it 

will be important to incorporate the life spans and growth rates of trees to determine sustainable 

harvesting levels (Potvin 2007) In terms of reduced impact logging, it is important to determine 

what the compliance should be with the reduced impact logging guidelines.  It is also important 

to estimate what the carbon savings actually would be (Putz and Pinard 2007).  Conducting this 

type of research would provide a way to possible incorporate reduced impact logging into a 

carbon offset strategy to mitigate climate change on an international scale.   

Lastly, perhaps it will be important in the future to reevaluate the opportunity costs of 

avoided deforestation as more and more people, including REDD participants, are becoming 

interested in logging as it provides an income far beyond that of REDD at this time.  REDD 

compensation schemes were considered based upon how a land owner would be compensated if 

their land was converted to pasture which came out to about $60/year per hectare (Coomes 

2008).  Therefore, the compensation for avoided deforestation was set at $100 /year per hectare.  

Now that a logging project can provide around $2500 for one year, it may be an incentive to log 

rather than to preserve a parcel for the carbon project.  Therefore, either REDD must be able to 

work on a sustainable logging project with reduced impact techniques to incorporate into REDD 

or readjust the opportunity costs in order to avoid the huge carbon storage losses in the future 

due to selective logging in the community.   



55 

 

CONCLUSION 
In conclusion, there are many changes that are occurring in Ipetí-Emberá that must be 

addressed if REDD will be a success in the community.  There are several different processes 

occurring that are worth noting and considering in the future of the REDD strategy.  First, 

logging projects in the community may pose a threat by creating C-impoverished forests through 

selective logging of C-storage species and potentially harmful logging methods.  However, the 

logging is an important source of income for the people of the community and is a better 

alternative to pasture from a carbon sequestration perspective.  Second, forces from outside the 

community, namely the colono farmers, also threaten the REDD strategy by expanding the 

agricultural frontier in the zone where REDD parcels are located.   

These two processes could create the image that REDD cannot succeed in this 

community however, actions and measures can be taken to still meet the goals of the REDD 

strategy.  For example, research should be conducted on the feasibility of reduced impact logging 

techniques as a carbon offset method in the community.  This would be a way to continue to 

benefit economically from the logging but to maintain valuable carbon stocks.   

In terms of the Curtí area, it is now clear that the REDD project needs to consider the 

political and social aspects of avoiding deforestation in the Curtí region.  With 70 ha left of forest 

in the region and three years to accomplish their 24 ha goal, the REDD strategy should not be 

deemed a failure.  Through legal action, political pressure, and inclusion and education of  

colonos in the REDD project, there is still hope to solve this conflict and meet goals of the 

project.  Through developing a deeper understanding of the changes in the agricultural frontier in 

Curtí, this study better equips the community and REDD researchers to continue the quest 

towards solving the conflict and delineating the boundaries of the Tierra Colectiva. This study 
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clearly highlights the need for REDD to recognize the political aspect of their project, as well as 

the importance of continuing to monitor land uses in the community.  The study also 

demonstrates  that participatory methods combined with GIS mapping is an effective way to 

develop a comprehensive understanding of a situation and could be a tool in informing 

stakeholders and the government about land use and ownership issues.  
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APPENDIX 
 

Appendix1 : LandUse Map of Tierra Colectiva of IpetiEmbera 2004 
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Appendix 2: LandUse Map of Curti Area  
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Appendix 3: Logging Impact in Ambroya Region 
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Appendix 4: Table of Logging Parcels 

Dueno Species  
# of 
trees  

Average Diameter 
(m) 

Average Height 
(m)  Average Volume (m³) 

Total Volum
(m³) 

1 Espave  5 1 10 5.5 27.
2 Espave  5 1 11 5.5 29.
3 Espave  4 1.1 12 8 33
4 Espave  4 1.05 11 6 24
5 Espave  4 1.2 12 10 39
6 Guira 4 0.9 11 6.5 22
7 Zapatero 5 1 11 6.5 33.
8 Panama  4 1 11 6
9 Zapatero 4 1.1 11 6.5 25.

10 
A. 
amargo 4 1.05 12.5 7 26.

11 Zapatero 5 1 11 5.5 24.
12 Espave  5 1.1 10 6.5 30
13 Espave  5 1 11 7.5 34.
14 Espave  5 1.1 10 6.5 29.
15 Espave  5 1 10 5.5 28.
16 Espave  5 1 10 5.5 27.
17 Espave  5 1 11 5.5 29.
18 Espave  5 1.1 10 6 32.
19 Espave  5 1 10 5.5 29.
20 Espave  4 1 11 6.8 24.
21 Espave  4 1.25 11 9 32.
22 Zapatero 5 1 11 7 31.
23 Guira 4 0.9 10 5 21.

24 
A. 
amargo 4 1 11 5.5 24.

25 Panama  5 1 11 6.5 33.
26 Zapatero 5 1 12 7 31.
27 Guira 4 0.85 12 4 14.

28 
A. 
amargo 4 1 12 6 21.

29 Zapatero 4 1 12 6.5 26.
              
          Total Volume  820.

          
Average Volume Per 
Dueno 28.291724
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Appendix 5: Table of Project  Working Days  

Days on the project in total 40 

Days in the field 6 

 

 


