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Resumen Ejecutivo  

En una época de cambio climático acelerado, muchas personas y organizaciones están 

buscando formas de reducir o compensar sus emisiones de carbono. Un método para hacerlo es a 

través de la captación de carbono en los árboles. El turismo de carbono es una forma de 

captación de carbono con árboles que incorpora un elemento de turismo ecológico y cultural en 

la comunidad en que la captación tiene lugar. El propósito de este proyecto era de evaluar el 

interés en un proyecto de turismo de carbono en la comunidad de Ipetí Emberá y, si había un 

deseo de continuar, empezar a desarrollar los elementos fundamentales del proyecto. Nuestra 

investigación se centró en dos preguntas principales: ¿cómo quiere la comunidad de Ipetí 

estructurar los fundamentos organizacionales claves de un proyecto de turismo de carbono?, y 

¿cuáles son las principales consideraciones presupuestarias y de mercado con respecto a la 

implementación de un proyecto de turismo de carbono en Ipetí como pago por los servicios 

ambientales? 

Para responder a estas preguntas, trabajamos con miembros de la Asociación de Mujeres 

Artesanas de Ipetí Emberá (AMARIE) a través de un proceso de consulta con la comunidad. Esto 

implicó desarrollar primero una propuesta básica del proyecto a través de discusiones sobre sus 

visiones para el proyecto, antes de hablar con el jefe de la comunidad (el Noko). Después de la 

reunión, creamos un folleto que se utilizó para presentar la propuesta básica a la comunidad. Una 

vez que se estableció que la comunidad quería seguir adelante con el proyecto, tuvimos una 

segunda reunión, esta vez enfocada en discutir aspectos específicos de la implementación del 

proyecto. Para responder a la segunda pregunta, calculamos el costo de una tonelada de dióxido 

de carbono equivalente (tCO2eq) en el mercado internacional, en iniciativas de reforestación 

anteriores, en el presupuesto deseado por las comunidades y en la disposición a pagar del 

mercado objetivo. 

Desde el taller comunitario, nos dimos cuenta que existía el deseo de tener una gestión 

interna del proyecto de turismo de carbono a través de una nueva organización que administraría 

las iniciativas de reforestación y ayudaría a coordinar las visitas turísticas. Las discusiones sobre 

los precios específicos se pospusieron a una próxima reunión debido a preocupaciones sobre el 

tiempo. Con los cálculos anteriores y los resultados del taller, pudimos comparar las diferencias 

de precio por una tonelada de CO2 equivalente para ver si la disposición a pagar en el mercado 

voluntario cubría los costos de operación. 

Operando en un plazo de compensación de 25 años, la disposición a pagar cubrió los 

costos básicos de la reforestación, especialmente con las especies de madera. Sin embargo, dado 

que la compensación tuvo lugar durante más de 10 años, la disposición a pagar fue menor que los 

costos básicos para el sistema agroforestal. Esto creó la cuestión de si la financiación de la 

adición del turismo, o de fuentes externas, sería una forma adecuada para mantener una 

organización autosuficiente. 
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Executive Summary  

In a time of accelerated climate change, many individuals and organizations are looking for ways 

to reduce or compensate their carbon footprints. One method to do so is through sequestering 

carbon in trees. Carbon tourism is a form of carbon sequestration with trees that incorporates an 

element of ecological and cultural tourism in the community in which the sequestration takes 

place. The purpose of this project was to assess the interest in a carbon tourism project in the 

Ipetí Emberá community and, if there was a desire to proceed, to begin to develop the 

foundational elements of the project. Our research was centered around two main questions: how 

does the community of Ipetí want to structure the key organizational foundations of a carbon 

tourism project, and what are the main budgetary and market considerations regarding the 

implementation of a carbon tourism project in the indigenous Ipetí Embera community as a 

payment for environmental services? 

To answer the questions, we worked with members of the Asociación de Mujeres Artesanas de 

Ipetí Emberá through a consultation process with the community. This involved first developing 

a basic project proposal based on discussion about their visions for the project, before meeting 

with the community chief (the Noko). From this meeting, we created a pamphlet that was used to 

present the basic proposal to the community. Once it was established that the community did 

want to move forward with the project, we held a second meeting, this time focused on 

discussing specifics of implementing the project. In order to answer the second question, we 

calculated the cost of a ton of carbon dioxide equivalent (tCO2eq) on the international market, in 

previous reforestation initiatives, in the community’s desired budget, and from the willingness to 

pay of the target market.  

From the community workshop, we learned that there was a desire for internal management of 

the carbon tourism project through a new organization that would manage both the reforestation 

initiative and help coordinate tourist visits. Discussions about specific pricing was postponed to a 

following meeting because of concerns about time. With the above calculations and the results of 

the community workshop, we were able to compare the differences in price for one ton of CO2 

equivalent to see whether the willingness to pay in the voluntary market covers the costs of 

operation for a basic budget from the community. Operating in a compensation timeline of 25 

years, the willingness to pay covered the basic ground costs of reforestation, especially with 

timber species. With compensation taking place over 10 years, however, the willingness to pay 

was less than the ground costs. This raised the question of whether the funding from the addition 

of tourism, or from external sources, would be an appropriate way to maintain a self-sufficient 

organization.  
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Introduction 

In the last decades, there has been raising awareness and concern about climate change. 

As the consequences of over-consumption are starting to be felt more strongly, the urge to reduce 

emissions and find solutions to mitigate its impacts are becoming more pressing. Individuals, 

governments, and organizations are working on many different scales to reduce the impact of 

greenhouse emissions. These initiatives have given rise to programs such as REDD+ (Reducing 

emission from deforestation and forest degradation), whose goal is to provide funding to 

developing countries through the form of carbon credits to encourage reforestation and prevent 

further deforestation (the REDD desk, 2016). As they grow, trees store atmospheric carbon in 

their biomass. Because of increased speed of growth, this carbon sequestration method is 

especially effective in tropical areas (for example, Lugo & Brown,1992; Silver, Ostertag, & 

Lugo, 2000).  

Within this context, a growing market has been that of purchasing carbon credits to offset 

an individual or a company’s flights.  As flying, whether for business or for leisure has become 

cheaper and more common, the need to efficiently compensate plane emissions is increasing 

(Juniac, 2018; Brouwer, Brander, & Van Beukering, 2008). The International Air Transport 

Association (IATA) reports that the flight networks have more than doubled since 1995, and that 

the cost of air travel has decreased by more than half in the same period (Juniac, 2018). Overall 

this makes aviation a very polluting industry that is only expected to keep on growing (WWF, 

n.d.). As the number of people flying and the frequency of flights is increasing, plane travel often 

accounts for a heavy share of a traveler’s carbon footprint. Eco-minded businesses and travelers 

find themselves in a difficult situation as they try to reduce their carbon footprint but are not 

willing to give up the luxury of plane travel. This gives rise to the need for carbon offsetting 



6 
 

options, with many companies catering to this demand. They offer a variety of options for 

offsetting carbon costs, including reforestation. While the idea behind this method is promising, 

the success of carbon offsetting through re- and afforestation is often mitigated by a lack of 

accountability in terms of whether the trees are planted, if they survive, and the impact they have 

on the local community and environment (Rosenthal, 2009). 

One potential solution to address the need for accountable compensation on the side of 

purchasers, and the ensure that the benefits of the offsetting are felt by the communities where 

the work of compensation takes place, is the idea of carbon tourism. Carbon tourism is a form of 

carbon sequestration through planting trees that incorporates an element of cultural and 

ecological tourism in the community in which the sequestration takes place. Our internship 

involved investigating the practical elements of a carbon tourism project in the indigenous Ipetí 

Emberá community. The goal of this project is to address the accountability problem in carbon 

offsetting through a more personalized approach that emphasizes the partnership between the 

outside investors and local community members engaged in on-the-ground planting and 

maintenance of the trees, as well as provide a sustainable source of income and strengthen 

cultural values for the community. This partnership allows for more assurance of accountability 

on the side of the buyer while also opening the door for tourism that benefits the community 

directly. This benefit could be felt through the purchase of artisanal goods, sale of touristic 

packages to visit the tree plantations, the planting of fruit trees that allow for both sequestration 

and food security, and sustainable ways to preserve cultural values.  
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Research Objective and Questions 

The main purpose of our internship was to assess the interest in the Ipetí Emberá community for 

a carbon tourism project, and, if there is a desire to proceed, to begin developing the foundational 

elements for the project. In addressing this overarching purpose, we incorporated two key 

research questions and the deliverables for our host institution.  

The first question to address our research purpose is: how does the community of Ipetí 

want to structure the key organizational foundations of a carbon tourism project (for example, 

the leadership, pricing, and internal management)? Critical to addressing this question, as well as 

the research project overall, was the consultation process with the community. It was through 

this that we created and presented our deliverables. These came in the form of a pamphlet 

explaining the program and a community workshop to discuss the next steps to moving forward 

with the project and how it would work on the ground. Our second deliverable is the beginnings 

of a database of plant species in the community with Emberaá, Spanish, and scientific names, as 

well as cultural significance when relevant. This element of our project is critical in concretely 

combining the carbon offsetting aspect of the project with the tourism element. The plant 

identification was requested so that it can be used as placards on trees in the community sendero 

to emphasize the relationship between environmental awareness and cultural preservation.  

The second central research question is: what are the main budgetary and market 

considerations regarding the implementation of a carbon tourism project in the indigenous Ipetí 

Emberá community as a payment for environmental services? With this question, our intention is 

to look at the reality of payments for ecological services in a context where traditional payment 

systems and processes are complicated. The more specific question this spurred is: what are the 
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differences in the desired prices by the community and the willingness to pay by the potential 

clients, and how do these both compare to the ground costs of reforestation in Ipetí and the 

international voluntary carbon price? Figure 1 depicts the relationship between the purpose of 

our internship, our research questions, and the deliverables we created for AMARIE, our host 

institution.  

 

Figure 1: Research Purpose and Questions 
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Literature Review 

Local Context of Ipetí 

Ipetí is small Emberá community 160 kilometers east of Panama City. The land is 

managed collectively in a territoria collective of 3145 hectares, and is composed of a mixture of 

farm land, forest and pastures (Holmes, Kirby, & Potvin, 2017). Households’ main source of 

income are “subsistence and market-oriented agriculture, cattle ranching, fishing, hunting, forest 

product extraction, off-farm labor, ethno-tourism, and handicraft production” (Holmes, Kirby, & 

Potvin, 1138, 2017). Some of the women in the community have created an organization called 

AMARIE (Asociación de Mujeres Artesanas de Ipetí Emberá), which works to empower artisan 

woman by finding them a market for their goods to provide a direct source of income. Much of 

the work of this organization takes place out of Jumara Juwa, the name for both a house and 

brand for the artisenia sold by the women. Much of the tourism element of the new project 

would take place in collaboration with Jumara Juwa.  

During the last decades, the community has been involved in work with a variety of 

researchers and projects. Because of this, a lot is known about the social and biological context 

of the area. The community of Ipetí has already been involved in a reforestation and carbon 

sequestration initiative in the past (Holmes, Kirby, & Potvin, 2017), in which many community 

member were trained to measure carbon in trees. The past reforestation project took place when 

the Smithsonian Tropical Research Institute (STRI) purchased 7500 tons of carbon dioxide 

equivalent (tCO2eq) to offset their carbon emissions, of which 3600tCO2eq were to come from 

reforestation initiatives in Ipetí through native timber reforestation and combined timber and fruit 

agroforestry systems (Holmes, Kirby, & Potvin, 2017). The experiences of this reforestation 
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initiative provides a baseline understanding of what does and does not work, and a starting point 

for new reforestation projects. Previous research, for example, has compared the socio-economic 

benefits for the community between planting timber trees and fruit trees, including the ability to 

consume or sell the fruit versus harvest timber (Holmes, Potvin, & Coomes, 2017). Other studies 

have investigated the carbon storage capacity for different species and land uses in the area 

(Kirby & Potvin, 2007), providing concrete data based in Ipetí for what trees store the most 

carbon, mortality rates for trees, and the need for a carbon buffer (Kirby & Potvin, 2007; 

Holmes, Kirby & Potvin, 2017).  

Global Context 

Carbon sequestration, along with being an individual endeavor, is also set forth by 

international associations wishing to reduce emissions at national and international scale. In 

1997, the Kyoto Protocol implemented the clean development mechanism (CDM) which aims to 

increase the efficiency of climate change mitigation efforts by allowing “industrialized countries 

to cut emissions or enhance carbon storage more cheaply abroad than at home […] in return for 

carbon offsets” (Jindal, Swallow, & Kerr, 2008). This has led to the creation of the REDD+ 

program whose goal is to aid developing countries to gain carbon credits by reducing 

deforestation and reforestation. While there is a lot of theoretical understanding of how such a 

business could work, the practical aspects are still mainly in developmental stages, especially in 

terms of follow-up to projects. Although a lot of money has been put into REDD+ and there is 

already a large market linking global and national scales, there is surprisingly little information 

about the actual implementation of such projects on the ground, their challenges, and key points 

to make them successful (Holmes, Potvin, & Coomes, 2017). The process to apply and qualify 

for funding can be quite strenuous and disconnected from the local reality considering that it was 
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created in a global context and thus does not encompass all the intricacies of local politics. This 

is making it harder for some groups with complex political realities, such as many indigenous 

populations, to participate (Finley-Brook, 2016). 

An important consideration within this context of REDD+ is the recognition that the 

countries and individuals who contribute most to the emissions of greenhouse gasses are not the 

same people who will be feeling the first and most dramatic effects of climate change (Roberts 

2001). Efforts like REDD+ allow countries and individuals who are emitting a lot of carbon to 

compensate some of that, but do not necessarily include a reduction in those emissions. At the 

same time, carbon sequestration through trees is most effective in tropical areas because of the 

accelerated speed at which trees can grow (Lugo & Brown, 1992), placing the burden of 

compensation and sequestration in these places. This question of inequality in contribution and 

action towards climate change does not negate the role of carbon offsets in reducing the impact 

of climate change, but rather highlights the need to ensure that small-scale carbon offsetting is 

benefiting the communities in which the work of carbon sequestration takes place.  

Carbon sequestration is one example of a payment for environmental services (PES), 

developed out of the recognition that environmental services are not actually free. The Center for 

International Forestry Research (CIFOR) defines a PES scheme as “a voluntary, conditional 

transaction with at least one seller, one buyer, and a well-defined environmental service” 

(Wunder, 1, 2005). PES systems have historically been based on the reduction of economic 

externalities, but there is a growing recognition of the relationship between efficiency and equity, 

and problems of not paying closer attention to equity (Muradian, Corbera, Pascual, Kosoy, & 

May, 2010).  Inherently tied to this is the importance of understanding the social and economic 

makeup of the region in which the work is taking place (Muradian et al., 2010), both to 
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understand the equity concerns and to ensure accountability in fulfilment of the environmental 

service. Most PES schemes were initially state-run, but more and more have moved into the 

private sector with the help of intermediaries like NGOs (Wunder, 2005).  

CIFOR notes that the expansion of the PES market is dependent on the people buying the 

service, not those providing it, because of the voluntary nature of the transaction (Wunder, 

2005). Because of this, another important concept is the buyer’s willingness to pay for these 

environmental services. Previous studies looking at airline user’s willingness to pay for to 

compensate for their emissions have found that users are more likely to be willing to pay more 

when they know more about the offset scheme, and preferred if the cost was shared by the 

individual and the airline (Lu & Shon, 2012). One study found that travelers are often motivated 

to pay out of moral obligation, with a rate of around 25 euros per tCO2eq, or 34.31 USD 

(Brouwer, 2008).  

Examples for Previous Initiatives 

A study from 2007 (Boyd, Gutierrez & Chang, 2007) discussed how to adapt the clean 

development mechanism to create forest carbon projects on a smaller community scale, 

highlighting the importance of creating it in a way that is relevant to local contexts. Key to this is 

“the importance of stakeholder participation and buy-in, flexible and context-specific project 

designs; and building on synergies with compatible development strategies” (Boyd et al., 254, 

2007). As an important initial step, we looked at different examples of similar projects in Latin 

America to help us in the development of our own project proposal. We were particularly 

interested in understanding the different funding sources, their internal management, and 

whether they are operating within traditional market mechanisms.  
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Some studies have highlighted the difficulty in managing the economics and finances of 

small-scale reforestation and carbon sequestration. One study that took place specifically in Ipetí 

found that the costs and risks associated with reforestation make it difficult to take on those types 

of projects (Coomes, Grimard, Potvin, & Sima, 2008). Even though carbon sequestration has a 

higher net present value than cattle ranching, the returns are far in the future, making it harder for 

farmers to commit to this long-term decision. The authors suggest the possibility of 

implementing payments for avoided deforestation as an option that is more attractive for poorer 

farmers (Coomes et al., 2008). Two options that they suggest for allowing lower-income farmers 

to engage in reforestation through the CDM are to give more of the money from Certified 

Emission Reductions (CERs) at the beginning of the project, or to have an outside NGO or 

business partner subsidize some of the initial costs (Coomes et al., 2008). The problems 

highlighted in this article indicates that, for many smaller-scale carbon sequestration initiatives, 

traditional market mechanisms and methods of payment are not the most successful.  

A larger-scale example of a REDD+ which focuses on direct payments for avoided 

deforestation comes from the Brazilian Amazon, through a program called Bolsa Floresta. The 

program operates under the NGO Amazon Sustainable Foundation (FAS), which was created by 

the Amazonas State Government and the Bradesco Bank. The program is administered within 

this NGO, along with help from other NGOs, government agencies, and other groups. The 

funding comes from the bank that contributed to its creation, along with the Amazon Fund. The 

vast majority of the FAS funding comes from large private investors (Bakkegaard & Wunde, 

2014). 

COOPEAGRI is a farmers cooperative in Costa Rica with a carbon sequestration 

initiative over 892.42 hectares of land. The project had four stated benefits: conservation of local 
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biodiversity, local employment, prevention of land degradation, and improved greenhouse gas 

removal from the atmosphere through increase in biomass carbon pools (Carbon Sequestration 

in Small and Medium Farms, 2014). One key difference between the reforestation activities that 

took place with COOPEAGRI and in Ipetí is that it is not with indigenous communities (Carbon 

Sequestration in Small and Medium Farms, 2014), and thus not in a “territoria collectiva” or 

other indigenous land holding. COOPEAGRI’s carbon sequestration initiative is promoted by the 

Fondo Nacional de Financiamiento Forestal (FONAFIFO), which was created by the Costa 

Rican government (Carbon Sequestration in Small and Medium Farms, 2014). Over half of the 

project’s cost is expected to be financed by the BioCarbonFund through the purchase of carbon 

credits, with the remaining funding coming from FONAFIFO and COOPEAGRI (Carbon 

Sequestration in Small and Medium Farms, 2014). The BioCarbon Fund Initiative for 

Sustainable Forest Landscape, supported by donor governments and managed by the World 

Bank, invests in linking sustainable land use to carbon funding, with a focus on REDD+ projects 

(BioCarbon Fund, n.d.).  

Three separate projects in three countries (Scolel’te in Mexico, CommuniTree in 

Nicaragua, and Arbolivia in Bolivia) work through Plan Vivo, which provides accredited carbon 

certificates that can be sold on the voluntary carbon market or to generate further investment 

from donors (Plan Vivo Foundation, Our Approach, n.d.). Scolel’te is one of the first Plan Vivo 

projects, and is focused on reforestation and forest management through a payment for 

ecosystem services approach (Plan Vivo Foundation, Scolel’te, n.d.). It is managed jointly by a 

Mexican NGO (AMBIO), which coordinates the on the ground activities, and the Edinburgh 

Centre for Carbon Management (ECCM), which works on quantification of CO2 emissions. 

These two organizations form the Bioclimatic Fund Trust (FBC), which acts as an independent 
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banking institution specific to carbon sequestration in agroforestry and forestry systems 

(AMBIO, 2006). AMBIO, within the FBC, works to manage the economic resources in this 

carbon sequestration. The majority of their project operating costs come from the sale of Plan 

Vivo Certificates, including for administrative salaries and expenses. The remaining funding 

comes from other AMBIO initiatives (Esquivel, Trujillo, & Barona, 2018). 

CommuniTree is a project administered by the Canadian-based non-profit Taking Root, 

and co-coordinated by the Nicaraguan not-for-profit association APRODEIN. The funding for 

the pilot project was different than the funding for the rest of the operations: for the pilot project, 

funding came from small grants, private donations, and Taking Root internal funding; for later 

operations, funding is expected to come from selling Plan Vivo certificates (PVCs) (Baker, 

Baumann, Gervais, & Van Mossel-Forrester, 2014). Approximately 40% of the income from the 

sale of PVCs goes towards program administration, and 60% to paying the producers. The 

farmers are paid through APRODEIN three times a year (Baker et al., 2014).  

One of the difficulties of working on such a multi-scale market is that the realities of each 

may not necessarily coincide. Common between all these examples is that the carbon 

sequestration initiatives are managed by NGOs or other intermediaries, rather than as a small 

business. This highlights the need to fully understand how the carbon tourism project in Ipetí are 

to take place in terms of organizational structure.  
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Methods 

To account for the different perspective at stakes in this project, we approached our two 

main questions with many methods, including consultations, workshops, creation of informative 

pamphlets, market analysis, and surveys. The methods worked together in an iterative process, 

building on previous steps to help fully understand the dynamics of the system. 

Consultation 

The first and most important question to answer was whether the community of Ipetí was 

interested in the idea of carbon tourism. The heart of this section lies in consultation with the 

community. Since this is a collaborative project, finding an answer to this question needed to be 

a very iterative process where the different opinions we gathered altered the following steps and 

even the nature of the project. For this reason, we had to revise our planned methodology to 

adapt to the input we were given. This also caused our initial planned deliverables to be different 

from our final ones. 

First, to assess whether there was interest in community for the creation of a carbon 

tourism project, we discussed with members of AMARIE to clearly understand what carbon 

tourism was to them and what benefits they wished to gain from it. With this information, we 

created a preliminary project proposal and met with the community chief (the Noko) to discuss 

the project to him. Based on the Noko’s input, we created a written version of our proposal in the 

form of a simple pamphlet that could be distributed to the community. The first half was 

information based, while the second consisted mainly of questions to spark discussion (see 

APPENDIX A). In creating the pamphlet, we reviewed it through members of AMARIE as well 

as an involved McGill Professor to try to insure it was not leading or biased and that the 
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information was laid out in way that was easy to understand. The pamphlet was in Spanish, but 

recognizing that many older members of the community do not know how to read and may feel 

more comfortable in Emberá, we included explanations of our concepts in sketches and images 

along with words.  

With the edited version of our pamphlet, the next phase in the consultation process was to 

present the project idea to the community. Our objective was to assess whether community 

members wanted a new reforestation project in the community and if they were interested in the 

added touristic element. We were invited to speak at the end of a congreso local. To better 

understand how local politics worked, we had been invited to be observers in the previous 

congreso local where we saw how their democratic and voting system worked. With this 

knowledge, we created a presentation and with the aid of members of AMARIE and leaders of 

the community, explained the basic concept of carbon tourism, presented the questions we had 

come up with in conversation with members of AMARIE, and handed out the pamphlets. Many 

people were very interested in the project, but because of the timing limits the community 

leaders decided to postpone discussion over technicalities until the next week, with a time 

dedicated specifically to the development of the project. Our means of communicating the new 

date was exclusively through word of mouth. We made invitations to send to families that had 

participated in the previous reforestation effort, but do not have confirmation they were 

distributed (see APPENDIX B). 

Once we established there was interest, we began addressing our first research question, 

looking at the internal local management the initiative within the community. We looked into 

questions such as how the carbon tourism would be managed internally, and what were the key 

concerns and lessons from their previous project in reforestation. Our means for addressing this 
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question was through a community workshop. In preparation for the workshop, we created four 

different posters. The first contained a large drawing and a definition of carbon tourism to 

facilitate our explanations. The other three included questions of key aspects that were necessary 

to define how the community members present wanted carbon tourism to look in Ipetí. One 

poster went in depth about the touristic elements, one about the carbon elements and one poster 

contained questions relevant to both aspects. In reality, the questions only provided the skeleton 

of the workshop, and the discussion constituted the majority of the work.  

Between twenty and thirty people attended the workshop. We started by reviewing the 

basic idea of carbon tourism and presenting the two components (tourism and carbon 

sequestration). An AMARIE leader soon stepped in and began translating what was said into 

Emberá, before moving into questions and comments from community members. At first, 

community members shared their opinion in a more free fashion about whatever point they 

thought was important to take into consideration. This section lasted at least an hour and 

answered many of the written questions. Many community leaders got involved, and led the 

workshop. Our job consisted mainly of taking notes about what was said. Keeping the same 

discussion format, we then went through the different questions, all of which were answered in 

consensus. Some of the questions, specifically those related to prices and costs, were judged to 

be too complex to discuss in this setting and it was decided that it was better to leave for a further 

meeting. The community members present also wanted the participation of more families that 

already planted, as well as the presence of administrative figures such as the Noko, the 

Presidenta del Congreso General Emberá de Alto Bayano the Cacique or Catherine Potvin, the 

researcher from McGill University. The second workshop unfortunately came after the time of 

our internship in Ipetí.  
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Although this is still work in progress, we were able to gather a lot of information about 

what the community wants and how it would differ from previous reforestation projects. From 

this, we created our final deliverable which was a summary of the key points of how the 

community wanted to proceed with the project. We also included a list of aspects still to discuss 

to help structure the next workshop. 

We were also asked to create cards of the different plants and trees with their scientific, 

Spanish and Emberá names as well as their cultural uses and significance to put on trees along 

their community sendero (see APPENDIX C for example), emphasizing the relationship between 

forests and the Emberá culture in the touristic packages they already offer. To create the cards, 

we did three walks down the sendero with different community members, noting down the name 

of the trees and plant they mentioned. During our different stays, we would also note the name 

and significance of new trees when discussed in conversations. We subsequently asked two 

people who had been part of the previous reforestation forest to tell us about the trees they had 

planted in their farm and why. Furthermore, we looked at the literature that identified all the 

types of tree that had been planted to help us find the scientific names or their importance (for 

example, Kirby & Potvin, 2007). Once we had a list of trees we wanted to create cards for, we 

asked two elders to translate what they could into Emberá, after which their daughter wrote them 

down to ensure proper spelling. It is interesting to note that the speciation and naming process is 

sometimes different from the Emberá naming process, meaning that sometimes trees were only 

named in one language or the other, or many trees that have the same name in Emberá.  
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Ethics 

All methods carried out for the duration of this research project were done in accordance with the 

Code of Ethics of McGill University (see Appendix F). According to the Protocol for Research 

in Panama’s Indigenous Communities, “In the process of obtaining consent, researchers must 

clearly identify the objectives of the research, the methodology chosen, the funding sources as 

well as the eventual positive and negative impacts that the research can cause to the persons 

involved, the community and its environment,” (Cansari, n.d.). Before the workshop, we 

explained that the goal was to use the results in a research project, and that people had the right 

to tell us if they were not comfortable with that being used. In presenting the project outline, we 

included a list of both potential risks and benefits of the project.  

External Considerations 

From this grounding in the community’s desires, we turned to the external considerations, 

specifically surrounding funding. After having consulted with the community, we wanted to see 

how their desires and preliminary costs compared to the broader market of carbon sequestration. 

We tried to assess the feasibility of such a project by looking at the pricing from the perspective 

of different stakeholders. To do this, we looked at three other elements that are indicative of the 

potential pricing scheme for this type of business on a more international scale. The first step 

was to assess the international market for carbon pricing -- in other words, the regulatory 

framework for the voluntary carbon market. Then, zooming back to Ipetí, we looked at the past 

reforestation project with STRI, and estimated present day ground costs by considering increased 

cost of life as well as the community's desired changes. Finally, we looked at other company's 

pricing schemes and potential customers’ willingness to pay. 
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International carbon market price 

The data about the international voluntary carbon price is readily available on the internet (for 

example, Carbon Pricing Dashboard, n.d.). Since our initial market is most likely to be grounded 

in Quebec because of the existing relationship between Ipetí and McGill University, we used the 

California, Quebec Cap and Trade price which is of $US16 per tC02e (Carbon Pricing 

Dashboard, n.d.).  

Ground Costs 

Our process of finding an estimation of the ground costs was based off of the previous 

reforestation contract with STRI (Bermingham & Cáisamo, 2008). This allowed us to discuss 

desired changes to the old contract in the community workshop. This type of iterative work 

allows us to build off previous projects rather than starting from scratch. This included the cost 

of buying the seedlings, the planting costs and the maintenance over the years. To gather the 

data, we looked at government sites about the price of seedlings and the price of labor, how 

much these had cost in the project with STRI, and considered estimates from local farmers. Since 

there was a lot of variation in the answers, further research would be needed to get more exact 

prices. Nevertheless, these preliminary estimates were useful to see if such a project was still 

feasible (To see the calculations, justifications, and sources, refer to APPENDIX D). 

Calculation of Archetype Flight Carbon and Cost 

For the sake of grounding our equations and numbers in reality, we used a flight from Montreal 

to Panama City with a layover in Newark as our archetype throughout our calculations, and as an 

example in our willingness to pay form. To calculate how much it would cost to compensate 

such a flight, we used the ICAO flight calculator, multiplied it by radiative forcing of 1.9, and 
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converted it to tones (ICAO, n.d.). Due to the high altitude, planes emissions have a higher 

impact on global warming and 1.9 is now the best-quantified estimate of radiative forcing index 

of aviation emissions (Jardine, 2005).  

Tons of CO2e per Flight 

Equation: 729 kgCO2e 1.9 (radiative forcing)0.001tonnes/kgCO2e=1.39tCO2e/flight 

  To know how many trees this amount of carbon was equal to for both timber plantations 

and agroforestry systems, we divided the amount of carbon in a forest by 625, the average 

number of trees per hectare in Ipetí based on an article that looked the carbon storage of trees in 

Ipetí (Kirby & Potvin, 2007). One of the issues brought up in an article by Holmes, Kirby and 

Potvin (2017) that looked at tree growth in Ipetí was that many of the trees died and were not 

replanted. Therefore, we included a carbon buffer of 40%, meaning we calculated for the 

planting of 40% more trees based on the recommendations from that article. With the amount of 

carbon per tree, we then divided the total amount of carbon needed to compensate by the carbon 

storage per tree to give us the amount of trees to compensate our Montreal-Panama flight.  

Amount of trees needed to offset our Archetype Flight 

Agroforestry;  251tCO2e/ha625 trees/ha0.6=0.24tCO2e/tree 

  1.39tCO2e(0.24tCO2e/tree)=5.79 trees 

  given the reduced time frame (10 yrs); 5.79 trees2.5=14.48 trees 

Maderable;440tCO2e/ha625 trees/ha0.6=0.42tCO2e/tree 

1.39tCO2e(0.42tCO2e/tree)=3.31 trees 

   given the reduced time frame (10 yrs);   3.31 trees2.5=8.28 trees 

We did a similar process with the STRI prices per hectare of 10.22$/tC02e (Bermingham & 

Cáisamo, 2008) and multiplied it by the mortality factor of 1.67. Subsequently, we multiplied it 
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by the amounts of tones to fly from Montreal to Panama City. Even if they were not up to date, 

we used these numbers as an example to put in the willingness to pay because they still provide a 

base for new project costs. 

STRI carbon price revised to account for tree mortality; 

10.22$/tCO2e1.67=17.07$/tCO2e 

Revised STRI Cost to offset our Montreal-Panama flight (25yrs); 

17.07$/tCO2e1.39tCO2e=23.72$/flight  

Revised STRI Cost to offset our Montreal-Panama flight given the reduced time frame (10 yrs) 

2.5 17.07$/tCO2e1.39tCO2e=59.30$/flight 

Willingness to Pay 

To begin to assess consumer willingness to pay, we created survey based on the above 

information about the international carbon price, the ground costs and the desired price by the 

community (see APPENDIX E). We included results from the previous sections so that the 

participants had a complete idea of the elements included in the prices. We also informed them 

that the results could be used to compensate the Panama Field Study Semester (PFSS) 2019, 

meaning that they were aware that they could be paying what they write.  

We made a table of the different company's cost for a flight from Montreal to Panama 

City with a stopover in Newark as an example and compared it to what a similar flight would 

have cost to compensate in Ipetí given the previous contract with STRI. With this information we 

asked how much people would be willing to pay to compensate a flight from Montreal to 
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Panama. We then explained the reduced time frame for carbon compensation because of 

accelerated climate change, and asked them how much more they would be willing to pay to 

compensate their flight in ten years rather than 25, which is the present standard (Bermingham & 

Cáisamo, 2008). We sent our survey to a target audience, our fellow PFSS students seeing as 

they were likely to be the first ones to invest funds in our project. Seeing as they might actually 

have the opportunity to compensate their flight, we though it may have increased the accuracy of 

their results. In the end we compared the different numbers resulting from the different 

calculation processes to give us preliminary insight on the feasibility of this new initiative.  

Results 

Summary of the Workshop 

The results for our first question came from the community workshop. The general consensus 

was that it would be best to create a new organization to manage the administration and funding 

of the carbon tourism project. In the past reforestation project, this was managed by an 

organization called OUDCIE (Bermingham & Cáisamo, 2008), and much of the discussion in the 

workshop centered around problems with this past management. Because of these issues, the 

desire was to start a new organization rather than recreate OUDCIE. With this new organization, 

some of the income from the carbon tourism project (around 10%) would be allocated to 

overhead costs, including some salaried individuals overseeing the management. The funds 

would be managed within this organization, alongside the leaders of the community and McGill 

researchers who also contributed to the management and disbursement of funds in the previous 

reforestation project. In terms of working on an individual, familial, or communal manner, the 

consensus was that the foundational elements of the project would be decided as a community, 

but the individual forest plots would be worked individually.  
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The tourism element of the project, centered around “artesania” would be managed 

through existing community groups with that focus. This new organization would also act as the 

first contact with people who want to engage with tourism, acting as an intermediary between 

individuals or groups who are interested in engaging with tourists or being tourists. The people 

present at the community meeting were interested in attracting more tourism to the community. 

Tourists who come to Ipetí will stay in families’ homes on a rotating schedule, or directly with 

the family who they are paying to compensate their carbon. The activities of the tourist, and who 

manages that, will depend on the “tourist package” at play. There were two options for how this 

could come into play: the first is that they would spend most of their time with the family who is 

planting their seeds. The second is that the ecological tourism would be added to existing 

organizations involved with tourism, for example in conjunction with Jumara Juwa.  

Approximately 25 hectares of land are available for reforestation, in terms of the number 

of people who are interested in becoming involved with the project. In terms of pricing (of the 

tourist packages, of the cost of reforestation), the people present decided to postpone 

conversation to another meeting so that more people could be present and more time paid to the 

details. There was discussion, however, on changes from the previous payment scheme. The first 

is that the price of labor has increased from approximately $6 to approximately $15, and that the 

number of payments per year should increase to four or six rather than two. The payments should 

be made in a timely manner directly after cleaning, and there was a desire for payments to be 

given for longer than six years (for example, half the duration of the contract). One of the ways 

proposed to insure timely payment, was that the organization would only pay the families who 

works, and use the funds of people who do not do their cleanings, to hire people to do it for 
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them. Many people seemed to believe that it would give a huge incentive for people to do their 

work on time. 

Market Prices 

By looking at the Quebec California CaT agreement, we found a price of 16USD/tCO2e.  

 For our Archetype Flight Tones CO2 eq. Cost 

Quebec California CaT agreement 1.39 US$22.24 (30.00 CAD) 
  

To see how that related to individual businesses or NGO’s we made a table of companies 

with business schemes, comparable to that of Ipetí. This is also a table we used in our 

willingness to pay survey. The units are in Tons CO2 eq., which is the standard unit used to 

calculate carbon emissions and sequestration in the global carbon market. In reality trees contain 

not CO2, but rather carbon. Tree carbon content can be estimated from their biomass and 

subsequently converted to equivalent CO2 by multiplying by a factor of 3.67 (Kirby and Potvin, 

2007). 

Table 1: Differences in carbon amount and price based on different calculators for a flight 

from Montreal to Panama City and back with a layover in Newark (as an example) 

  Tones CO2 eq. Cost 

(to compensate in 25 years) 

Note 

Université de Québec 

à Chicoutimi 

(UQAC) 

1.34 US$30.21 (40.32 CAD) 

  

10 trees, 

Based in 

Canada 

Planetair 1.398 US$ 28.15 (37.48 CAD) Based in 

Canada  

Myclimate 1.7 US$ 47 (62.57 CAD) Based in 

Switzerland 
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In comparison, the pricing for STRI’s contract, adjusted to the mortality rate of tree give us this; 

 

Previous Project in 

Ipetí 
(To compensate in 

25yrs) 

1.39 US$23.72 

(31.99CAD) 

5.79 agroforestry trees  

Based Panama, where the new project 

would take place 

Previous Project in 

Ipetí 
(To compensate in 10 

yrs) 

1.39 US$59.30 

(79.98CAD) 

14.48 agroforestry trees  

Based Panama, where the new project 

would take place 

 

Ground costs 

To calculate the updated costs, we increased the price of labor to current day costs and 

took into account the need for increased cleanings. The community mentioned they wanted at 

least 4 to 6 cleanings per year, especially in the first years. With the help of a McGill researcher 

implicated in this project, we established a potential scheme of management. The first two years 

would include cleaning every month of the rainy season, which results in 7 cleanings per year. 

The third and fourth year the cleaning would only be every two months resulting in 4 cleanings 

per year. From the fifth year and beyond, only one clearing would be needed per year. Including 

seedlings, planting, and maintenance of a 25 year project, as well as fees for pesticides and 

fertilizers, the cost would be USD $3041.91/hectare. To compensate in 10 years, it would be 

USD $2663.49/hectare (see APPENDIX D). 
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Table 2: Carbon accounting results  

Total Cost per hectare for a 25 year project…………………………………USD $3041.91/ha 

Minimal viable carbon price 

          For agroforests (that store less carbon per tree)……………….…..USD 20.20$/tCO2e 

          For hardwood plantations (storing more carbon)  ………………....USD 11.52$/tCO2e 

Total Cost per hectare for a 10 year project…………………………………USD $2663.49/ha 

Minimal viable carbon price 

          For agroforests (that store less carbon per tree)………………..…..USD 44.21$/tCO2e 

          For hardwood plantations (storing more carbon)  …………….…...USD 25.22$/tCO2e 

 

Willingness to Pay 

The results of the willingness to pay survey are expressed below in Table 3 and Figure 2. Our 

sample size was 12, and all respondents were students from the current Panama Field Study 

Semester (2019), which will likely be the first clients of this project. Prices varied from $30USD 

to $77.4USD for the 25 year scheme and between $44.64 and $148.8USD for the 10 year 

scheme. The average willingness to pay to compensate one round-trip flight between Montreal 

and Panama in 25 years was $41.26USD, and $63.55USD in 10 years. The average difference in 

magnitude of willingness to pay between the 25 year and 10 year scheme was 1.54. 
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Figure 2: Results of the Willingness to Pay Survey 

 

Table 3: Willingness to Pay to Compensate One Round-Trip Flight between Montreal and 
Panama (emitting approximately 1.5 tons CO2) 

Individual Amount willing to pay (25 
years) in USD 

Amount willing to pay (10 
years) USD 

Difference (10 year total/ 25 
year total) 

1 37.2 48.36 1.3 

2 35 50 1.43 

3 37.2 74.4 2 

4 30 55 1.83 

5 33.48 44.64 1.33 

6 33.48 44.64 1.33 

7 50 80 1.6 

8 74.4 148.8 2 

9 30 52.32 1.744 

10 30 45 1.5 

11 30 45 1.5 

12 74.4 74.4 1 

Average 41.26 63.55 1.54 
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Discussion 

Pricing 

Below, Table 4 compares the price per ton of CO2eq from different stakeholders: the previous 

STRI reforestation project, ground costs in Ipetí, the international market, prices from other 

compensation companies, and the price from the willingness to pay survey.  

Table 4: PRICE PER TON to compensate in 25 years 

Reviewed STRI Price………………………………………...…………………….USD $17.07/tCO2e 

Ground Cost (price before profit) 

            For agroforests (that store less carbon per tree)…………………....……….USD $20.20$/tCO2e 

            For hardwood plantations (storing more carbon)  …………………………..USD $11.52$/tCO2e 

International Market Price………………..……………………………….....…….……USD $16/tCO2 

Willingness to pay price…………………………….……………………………….USD $ 27.51/tCO2e 

Different companies’ prices 

            UQAC…....…………………………………..… …………………………..USD $ 22.54/tCO2e 

            Planetair……………………..………………………………….……….…. USD $ 20.14/tCO2e 

            MyClimate……………………………………………………….…………..USD $ 27.65/tCO2e 

 

The international market price seems to be relatively well adjusted to the ground costs of 

hardwood plantations. If we chose to charge $16/tCO2e in Ipetí, this business would yield USD 

4.48$/tCO2e, which represents a profit of 39%. On the other hand, with this pricing scheme, the 

amount of trees needed to offset with fruiting trees is not profitable. The desire to plant fruit trees 

stems from people’s need to be able to manage their forest resource in a way that they can still 

benefit from things such as food, medicine and shelter (Holmes, Kirby, Potvin, 2017). 

Considering this, it puts into question if the market price should be representative of the most 
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efficient way to store carbon, or if it should also incorporate the added cost of insuring that the 

ground impact of reforestation are actually beneficial to the people who live there.  

When looking at people’s willingness to pay, however, we find that even an agroforestry 

plot would be viable. For every hectare, the community would make USD 7.31, which is 

equivalent to 36% profit. If they decide to plant hardwood tree, the profits would be more than 

50%.  

On the side of companies, although we only have a sample of three, we can see there is a 

variation in the prices.  The prices seem to be between those of the International market and the 

willingness to pay. Two of them are very close to the ground cost of agroforestry, and one is 

similar to the student’s willingness to pay. Since the ground costs do not include profit, this 

could mean that the prices of Ipetí may be a bit above those of other companies. We should also 

note that the results of the willingness to pay may be particularly high if compared with a large 

population base. We chose to survey specifically students in the Panama Field Study Semester 

(PFSS) because the project is aimed towards people who are already concerned with 

compensation, but a consequence of this is that they may be biased towards higher numbers 

because they had previous exposure to the project. 

Below is a Table of price changes to compensate in 10 rather than 25 years. An additional 

variable of interest is the difference in compensation time, with increased urgency to compensate 

carbon emissions in 10 years rather than the previously standard 25. The data from Table 3 

indicates that people are willing to pay more to compensate their flights in a faster time period, 

but not by a magnitude of 2.5 (rather only around 1.5 times as much money).  
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Table 5: PRICE PER TON to compensate in 10yrs 

Ground Cost (price before profit) 

            For agroforests (that store less carbon per tree)…………………….………...USD $44.21/tCO2e 

            For hardwood plantations (storing more carbon)  …………………………...USD $25.22/tCO2e 

Willingness to pay price………………………………………………………...…...USD $ 42.37/tCO2e 

Increase in people’s willingness to pay………………………………………………....………….x 1.54 

 

In this case, given the willingness to pay, planting hardwood trees is still greatly 

beneficial. In fact, it would yield profits of 68%. Unfortunately, this is not the case with 

agroforests. The ground costs surpass the willingness to pay by around $2, meaning a business at 

this price would yield net losses rather than profits. An important point to underline is the 

tradeoff between agroforestry systems and those of purely hardwood. There is a need to dig 

deeper into these tradeoffs before being able to draw conclusions from these observations. One 

example would be including more hardwood trees in agroforestry systems. 

Another consideration is that there were quite a few uncertainties in the estimation of the 

ground cost (see “Price variation” in the Challenges section). Moreover, we altered the STRI 

prices based on the feedback from the first workshop, but plans were made for a second meeting 

to discuss in more detail the pricing of the carbon sequestration and the tourism. This is still a 

work in progress and it would be useful to eventually do an updated version of this budget with 

the details from future meetings. 
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Internal Management 

The people present at the community workshop indicated a desire to have the carbon 

tourism project run internally, similar to the organization that organized the funds for the 

previous reforestation project, but with a clear desire to have it be a new organization with 

different structure and personnel. Also clear was the need for this administrative organization to 

be managed internally, rather than by an external NGO or government agency, based on past 

experience. This need for internal management and engagement in administration is reflected in 

the literature discussed earlier, in which compensation projects need to be grounded in the local 

reality (for example, Boyd et al. 2007).  

This new organization would also manage the tourism component of the new program. 

The addition of tourism to the reforestation initiative highlights the synergistic relationship 

between the Emberá culture and surrounding forests, as well as empowers the artisan women 

economically and socially within the community. The ecological and cultural tourism 

encompasses an additional benefit and source of revenue from the reforestation project, but also 

adds an additional level of coordination and administration. Considering that, especially if 

compensation is to take place over 10 years, the willingness to pay is not very different from the 

ground costs of operation, this additional element of tourism could provide an additional source 

of funding within the organization. The details of how the tourist packages are to be priced will 

be discussed at the upcoming community meeting about the project, and that new information 

will provide for more specific and detailed analysis of the role that tourism can play in making 

the project independently financially viable.  



34 
 

A theme that came out from the literature review is the role of outside funding in small-

scale PES projects. In the other projects we reviewed, funding sometimes came from larger 

international organizations or private corporations. While many had the goal of becoming 

financially self-sufficient, initial start-up costs often came from external investment, whether 

private or public, and sometimes contributed to the management of the compensation scheme. 

The costs in Ipetí could be higher because of the inclusion of overhead costs within the price of 

the carbon, but also indicates the potential market for funding of this type of project should the 

need arise. 

Challenges and Recommendations 

As in all projects, the theory and the practice are often quite different one from the other. In our 

case we were faced with a multitude of challenges that forced us to reflect on our work and be 

adaptive to change. For this reason we also came up with a few recommendation of things to 

watch out for, or that we would have done differently.  

Contextualizing our position 

As non-indigenous people from another country, it was important in our work to reflect about 

decolonizing our approaches as much as possible. Although this is a perpetual work in progress, 

we tried to insure that our methods were very participatory and actually gave the place for people 

to challenge, improve and make the project theirs. An aspect that was especially hard was to 

write an informative pamphlet that was not biased in favor of the carbon tourism. A key element 

was to review our work through many people before finalizing it.  

 



35 
 

The difficulty of planning and communicating issues 

A recurring difficulty was that of communication. It was common for us or our supervisors not to 

have phone connection, complicating the planning of visits. We planned visits in advance, but it 

was common for changes to occur without ability to communicate them. This planning difficulty 

also presented in the presentations we gave. We expected both the meeting with the Noko and 

the presentation with the community to be workshops exclusively about carbon tourism. We 

were surprised and had to adapt when we found the night before that this was not the case. When 

came the time of the final workshop, we had created cards to invite families already involved in 

reforestation to assist. Whether these cards actually were distributed or not we were unable to 

find out, but a few people pointed out that they would have liked for more of these families to 

show up. In hindsight, having three levels of consultation greatly improved the quality of the 

work and collaboration, but would have been better to more fully understand the consultation 

process as it exists in Ipetí beforehand.   

Organization of workshop 

As mentioned earlier, community members took on the development of the community 

workshop. This lead a group discussion rather than many small groups individually working on 

the different questions. This meant that the comments and structure were led by the community, 

allowing people to focus their time and attention on the aspects they found important. At the 

same time, this methodology resulted in only one set of answers rather a larger sample size. 

Another concern is that by having only one large group, some members took more place than 

others. This may cause us to give too much weight to a perspective that may not actually be 

representative of the group. Men were mainly the ones who spoke, and although there were 
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many woman present, only one woman that was not part of AMARIE spoke and only once. 

Since the woman play a large role in the maintenance of the arts, dance, language and culture, 

they play a key role in the project of carbon tourism. It would have been highly desirable to have 

more of their opinions and we recommend that more consideration is given to this aspect in the 

future. 

Language Barrier 

Following our presentation to the community, most of the discussions were in Embera, and so 

was the bulk of the community workshop. Having no official translator, we had to ask many time 

for people to summarize the discussion for us. This proved to be difficult as we were the ones 

responsible for taking note of what was being said during the workshop and as people would get 

carried away, we could spend many minutes not understanding what was being said. Moreover, 

Spanish is not our first language so a lot of the information we collected is two times translated. 

For future work, it would have been useful that have a designated person that is responsible to 

translate for us as people talk. Another interesting point is that many younger people are more 

comfortable in Spanish than Emberá. Having the workshop in Emberá facilitated the 

comprehension of elders, but it probably reduced that of youth. This could help explain why few 

young people stayed and none of the talked.  

Variable Prices  

In terms of price calculation, high fluctuation in prices and difficulty finding prices 

altogether presented a key challenge. For the ground costs, we wanted answers specific to 

experiences in Ipetí (for example, how many men and how long it takes to plant a hectare of 

land). Some of the answers we got were from people that had worked the land or seen the 
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previous reforestation efforts with their own eyes, but for some questions, such a 

fertilizer/pesticide costs we had to base our price on other studies made, even other countries. As 

a future step, it would be good to verify these numbers and adjust them accordingly. Other 

variables, such as the price of saplings, had many different answers with a considerable 

variation. We favored data gathered in previous reforestation efforts because it was grounded in 

the reality of Ipetí. In the case of sapling price, we chose to use STRI’s reported costs for our 

estimates. Our estimate of ground costs is only a part of our paper, but figuring out more exact 

costs will be an important step for the development of the carbon tourism project.  

We found the same variation when looking at different companies’ cost for reforestation 

or amount of carbon/trees needed to offset the same flight. Different companies charged different 

amounts, and different calculator give different amounts of emitted carbon for the same flight. 

This could be because of different routes, or varying inclusion of radiative forcing. Moreover, 

the method of compensation varied between companies; some planted trees in northern climates, 

others all around the world, and others compensated by means other than reforestation.  

Conclusion 

Our goal was to help gather information relevant to the startup of a new carbon tourism 

project in Ipetí, contributing to the first steps to in order to bring to life this idea and assess its 

viability. We first found a strong interest from the community in getting involved in the project. 

Of the fewer than 30 people at the workshop, 24 said they were interested in using one or more 

hectares of their land for carbon tourism, and the list is still open for more people to get involved. 

From the workshop, we found that people wanted to create a new organization to replace 

OUDCIE, which was responsible for the management of the previous reforestation project. They 



38 
 

were not interested in having an intermediate organization such as they had in the past, and 

wanted a means to insure that payments were given on time. From the workshop, we were able 

to make a list of key points and next steps. This is meaningful information because it creates a 

starting point and a guideline for the next steps of the project. 

From our market analysis, we found that the Ipetí carbon tourism projects, based on our 

ground cost estimates, may be viable under certain circumstances. Hardwood trees store more 

carbon and hence demand less labor per carbon amount and were viable in both the 10 and 25 

year schemes when compared the willingness to pay. Agroforestry systems were found to be 

profitable in the 25 years system, but not in the 10 year system. This leads to a reflection of how 

we can adapt the carbon tourism project for it to be more profitable. Potentially we could include 

more hardwood trees within the agro-systems to increase its carbon storage. On the other hand, 

there may be a way to improve the ground costs as to diminish them by going into more depth 

into the specifics of the costs. Moreover, it may be useful to use a non-economic centered 

approach to assess how the losses from ground costs compare to the added benefits of tourism 

and planting fruit trees. Where this project really brings something new to the global academic 

community, is in the touristic aspect. As discussed in the literature review, many of other small 

scale reforestation initiative are managed by exterior NGOs and depend on exterior funding. 

Tourism could be a potential solution to bridge the gap between small scale farmer and the 

global market. The creation of an organization within the community to manage the project and 

the addition of tourism could act as a complementary source of income that would reduce the 

strain on community and allow them to be more self-sufficient in their project management. 
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Appendices 
APPENDIX A - Pamphlet of Project Proposal  

 
               

 
 

 



44 
 

 

 

APPENDIX B- letter of Invitation to families 

 
 

 

 

 



45 
 

APPENDIX C- Plant Cards 
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APPENDIX D- Ground cost calculation 

 

 
CALCULATION OF GROUND COSTS (In USD) 

 
Workers 
Based on the Ipetí farmers:   Labor Workers- $15 per day/8h=      $1.88/h  

    
Based on the minimal wage1:   -Minimum wage for small enterprise farmers =$1.53/h 

-Minimum wage for enterprises with more  
 than 11 workers=       $1.87/h 

Justification; We chose to use the government wage because it is was stronger source and 
used the one closest to what Ipetí farmers were saying so that it relates to the reality of Ipetí. 
 
Seedlings 
- based on the previous STRI contract2:  
They provided seedlings for 4 hectares of land, and amount equal to $6250. For one hectare of 
land, this equals $1562.50/ha 
 
-Based on government website3: Seedlings are between 0.20cents and 2.00 dollars depending 
on the tree type and the nursery. 
 
-Based on someone who worked on reforestation projects in Ipetí; Seedlings are about a dollar 
each. 
 
Justification: 
Although higher than the other options, since the STRI project actually took place in Ipetí, it is 
more likely that their prices are reflective of Ipetí’s seedling costs.  
 
Pesticides and Fertilizers 
We were unable to properly account for the cost of pesticide and fertilizers as we did not know 
what type, how much or how often these were used in Ipetí. We researched general costs3 for 
pesticides ($3.99 for 250g), specifically ant killer, and found a site4 that described how much to 
use per hectare (from 0.7 to 2.7kg per hectare; for this calculation, we used 2kg).  
In terms of fertilizer, we found a research paper based in australia5 that looked at fertilization for 
trees plantations. It said fertilization generally occurs soon after the planting of the seedlings, 
and the average amount spent per hectare was $71.54. Although Australia and Panama costs 
may differ, this still gives us a broad estimate of the cost of fertilizer. 
 
Administrative costs 
At the workshop, it was established that the community wanted to create a new organization 
that would be responsible for managing the carbon tourism business. As a preliminary price, it 
was said that 10% of the revenues would go to this organization to make it run and potentially 
pay for one or more employee.  
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Ground Costs Accounting (for 25 years) 

Seedling  $6250/4 ha=                                    
                      $1562.50 

Planting 9ppl x 3h @ $1.87/h=               
                          $50.49 

Maintenance Year 1  7 cleaning 
 7 x 3.5ppl x 3.5h @ $1.87/h= 7x22.91$= $160.37 

Year 2 7 cleaning            
7 x 3.5ppl x 3.5h @ $1.87/h= 7x22.91$= $160.37 

Year 3 4 cleanings 
4 x  3.5ppl x 3.5h @ $1.87/h=4x22.91$= $91.64 

Year 4 4 cleanings 
4 x  3.5ppl x 3.5h @ $1.87/h=4x22.91$= $91.64 

Year 
5+ 

1 cleaning per year (x 21 years)  
        21 x  3.5ppl x 3.5h @ $1.87/h=21x22.91$= 
$481.06 

pesticides  3 years x 2kg of Hormitox/ ha @ $3.99/250g =3x $31.92= 
$95.76 

Fertilizers          
$71.54 

Subtotal $2765.37 

Administrative costs 
(10%) 

               $2765.37x 
0.1=276.54$ 

Total $3041.91/ha 
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Ground Costs Accounting (for 10 years) 

Subtotal $2765.37 

maintenance 5yr+ Only for 6 year rather than 21 years 
subtract 15 years         2765.37- (15x22.91$)= 
$2421.35 

New Subtotal             
          $2421.35 

Administrative costs 
(10%) 

               $2421.35x 
0.1=242.14$ 

Total $2663.49/ha 

   

 
Implications  

minimum carbon price to cover ground costs (and make no profit) 
To compensate in 25 years 

For agroforests, minimum carbon price to cover ground costs6,7= 
      ($3041.91/ha) / (251tCO2/hx0.6(mortality factor))= 20.20$/tCO2e 

For hardwood forests, minimum carbon price to cover ground costs= 
      ($3041.91/ha) / (440tCO2/hax0.6(mortality factor))= 11.52$/tCO2e 
 
To compensate in 10 years 

For agroforests, minimum carbon price to cover ground costs= 
           ($2663.49/ha) / (251tCO2/hax0.6(mortality factor)/2.5)= 44.21$/tCO2e 

For hardwood forests, minimum carbon price to cover ground costs= 
          ($2663.49/ha) / (440tCO2/hax0.6(mortality factor)/2.5)= 25.22$/tCO2e 
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