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Executive Summary: Socio-Economic “Windows of opportunity” in 
Ipetí, Panama 

By: Julie Raynaud and Xoco Shinbrot 
 
Introduction 
Study Site: The Community of Ipetí-Emberá 
 

The study took place in the indigenous Tierra Collectiva of Ipetí-Emberá in the 
district of Chepo, eastern Panama. The community is located in the watershed of Alto 
Bayano, adjacent to the Pan-American Highway, 120 km east of Panama City. 

 
Host institution  
 
OUDCIE and the Dirigencia 
Ipetí-Emberá 
Provincia de Panama 
333-0803 
 

McGill University 
845 Sherbrooke St. West 
Montreal, QC  
Canada 
H3A 2T5 
514-398-4455 

Smithsonian Tropical Research 
Institute 
Apartado Postal 0843-03092  
Balboa, Ancon  
Panamá, República de Panamá 

 
Project Background 
Reducing Emissions from Deforestation in Developing Countries 
 

In December 2007 countries from around the world united for the UN Framework 
Convention on Climate Change Conference (UNFCCC). From this conference came the 
general consensus that Reducing Emissions from Deforestation in Developing countries 
(REDD) could be an integral component in combating climate change by providing 
incentives for avoided deforestation. Avoiding deforestation in order to conserve old-
growth forests and as a means to alleviate poverty comprise the two main goals of 
REDD, with the idea that deforestation can be avoided with proper incentives and can be 
monitored in order to develop further carbon markets.  

 
The Rationale of the Project 
 

While slash-and-burn agriculture is one of the largest drivers of Panama’s 
deforestation few studies have been implemented to understand the underlying rationale 
for these land management practices. Researchers are only now starting to realize the 
importance of understanding the socio-economic context to improve environmental 
management. Yet there is still relatively little understanding of the factors that drive 
forest fallowing in the tropics, and there have been few studies that have looked at the 
socio-economic changes that have occurred in indigenous villages.  
Therefore, this study represents one of the first which recognizes the importance of 
baseline studies before implementing such projects as REDD. We worked not only to 
assess the current role of household characteristics and socio-economic status in shaping 
agricultural practices but also to monitor the socio-economic changes that have occurred 
since the study by Petra Tschakert in 2004.  
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Methods 
 
 The same methods as the socio-economic study of Petra Tschakert (2006) were 
used, and the survey was only adapted a little in order to better fit the actual context of 
the community. The questionnaire was conducted with the same families, to which we 
added four households who are engaged in the REDD project since 2008. Two women of 
the community helped us with the questionnaire. Mcgill Protocol for Research in 
Panama’s Indigenous Communities (http://www.mcgill.ca/pfss/protocols_and_ethics/) 
was followed: every house is coded to maintain participation anonymous. Moreover, oral 
consent was asked.  

 
 

Results and Discussion 
 

The results from the household surveys reveal that there is an average of 7.2 
individuals per household, mean land holdings of approximately 44 ha, non-land asset 
values at approximately US$ 4,077, and a median annual income of US$ 3,084. While 
certainly the community members of Ipetí-Emberá have gained a better standard of 
living, there certainly exist differences between the three household wealth groups, which 
were defined in 2004 through participatory household wealth ranking.  
In terms of differences within the community as a whole, everyone is better off than they 
were four years ago, as the total average income per capita has almost doubled from 
$345.61 in 2004 to $633.90 in 2008. However, it is important to note that inequalities 
within the community on almost all levels have also increased. Based on the gini 
coefficient, a statistical measure of inequality where one is complete inequality and zero 
is complete equality, the coefficient for total income has risen from 0.52 to 0.62 within 
the last four years. The gini coefficient has risen in farm income from 0.58 to 0.76 as 
have the coefficients for non-farm income from 0.62 in 2004 to 0.77 in 2008. These 
findings indicate that while the standard of living has risen as a whole so too have the 
inequalities within the community.  
When analyzing the data between those that participate in reforestation and avoided 
deforestation projects, the carbon group, and those not participating in these projects, we 
found that the single most important difference was that of total income. While those who 
participate in carbon offset earn an average yearly income of $3,463 those that do not 
earn approximately $2,276 per year. Total land holdings and the amount of forested area 
also in part explain the participation in carbon-related projects or not.  
Clearly, people that are participating in the carbon project are better off than the average 
household in the community. Hence, reforestation and avoided deforestation projects may 
increase already-rising inequalities. However, there can be positive spillovers on asset-
poor households from these projects, through improved environmental services and the 
creation of a fund to finance community development plans. 
Projects such as REDD are an important step forward in decreasing carbon emissions and 
potentially as a way to alleviate poverty. Our study recognizes that monitoring the socio-
economic changes that occur in the community is important in ultimately understanding 
the impacts of projects on the community.  
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Introduction 

Study site  

 The study took place in the indigenous Tierra Collectiva of Ipetí-Emberá in the 

district of Chepo, eastern Panama (78°30’-78°34 W, 8°55’- 9°00’N). Ipetí is located in 

the watershed of Alto Bayano, adjacent to the Pan-American Highway, approximately 

120 km east of Panama City (Coomes et al. 2007).  

   Map 1: Map of the study site, source: Tschakert et al. 2007 

The Emberá migrated from Darien to the region of Alto Bayano in the 1950s. Between 

1972 and 1976, the community was displaced by the construction of the hydroelectric 

dam of Ascanio Villalaz, along with 1,500 Kunas and 2,500 colonists farmers of the 

region. The 500 Emberá were relocated along Rio Ipetí, and given land under the 

“Convenio de Majecito” by General Omar Torrijos, then president of Panama. 

Subsequent indigenous and colons migration waves were encouraged by the extension 

and amelioration of the Pan-American Highway, as well as government policies in the 

1980s. Today, the area is shared between Ipetí-Emberá, Ipetí Kuna to the North, Ipetí 

Colono to the east and Curti to the West. 

The Tierra Collectiva is comprised of 3 195 ha of land (Tschakert et al. 2007), assigned 

to individual households by the community leaders under the form of elongated parcels, 
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ranging from 1 to 100 ha in size (Ibid). Land titles are not communal, but community 

regulations hinder the sale of land to outsiders. As of 2004, nearly half of the land was 

still forested. Elevation ranges from 50 to 300 m above the sea level; daily temperature 

and annual precipitation averages 24 to 26° C and 2000 to 2500 mm, respectively (Ibid). 

Eighty-one families live in the community, either in Ipetí-Emberá or in Periati, along the 

road to Curti (Coomes et al. 2007). The most wide-spread type of agriculture within the 

community can best be called “multi-fallow crop system” (Tschakert et al. 2007). The 

Emberá are part of the dual economy, both producing for their subsistence and buying 

and selling goods and services in the national market economy.  

 

Host organization 

OUDCIE and the Dirigencia 
Ipetí-Emberá 
Provincia de Panama 
333-0803 
 

McGill University 
845 Sherbrooke St. West 
Montreal, QC  
Canada 
H3A 2T5 
514-398-4455 

Smithsonian Tropical 
Research Institute 
Apartado Postal 0843-03092  
Balboa, Ancon  
Panamá, República de Panamá 

 

This study is part of a REDD project led jointly by McGill University, the 

Smithsonian Tropical Research Institute (STRI) and the Organización de Unidad y 

Desarrollo de la Communidad de Ipetí-Emberá (OUDCIE). 

The Organización de Unidad y Desarrollo de la Communidad de Ipetí-Emberá 

(OUDCIE) is a non-profit organisation, legally constituted the 26th of November 1998. Its 

principal objectives are the implementation of conservation, protection and sustainable 

development programs, the preservation of Emberá culture and traditions, and the 

resolution of ecological problems in the community of Ipetí-Emberá. OUDCIE represents 

the 146 men and 151 women that comprise the community. Its executive committee is 
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constituted of seven members with Jeremia Cansarí as president and Bonarge Pacheco as 

the vice-president. Since its creation, OUDCIE collaborated with the Dirigencia – the 

political body in charge of the community - on the realisation of several projects in the 

community, including the reintroduction of a native palm, the construction of a parcel of 

traditional medicinal plants and, most recently, the project for Reducing Emissions from 

Deforestation in Developing Countries (REDD). 

 

Project Background 

Reducing Emissions from Deforestation in Developing Countries 

Deforestation and forest degradation in the tropics are responsible for 

approximately 20 percent of human-induced emissions from carbon dioxide making it the 

largest contributor of greenhouse gas emissions in developing countries (Saunders et al. 

2008). The Clean Development Mechanisms, an agreement negotiated under the Kyoto 

Protocol, allows rural communities to engage in land use and forestry practices that 

sequester carbon and to sell carbon credits to industrialized countries willing to offset 

their CO2 emissions. The latest initiative born of the collaboration of Mcgill and the 

community was “the participatory development of a carbon baseline for the 

implementation of a carbon offset project” (Blue Moon Proposal 2008: 4). It was found 

that the Tierra Collectiva land use matrix stores approximately 300 000 tons of carbon, 

and that under a business-as-usual scenario, 50% of this storage capacity could be lost 

over 20 years. 30% of these reduced stocks could be avoided for a cost of approximately 

$1.1 million (Potvin 2008). However, due to high start-up costs and the risky nature of 

the investment, it is improbable that significant CDM schemes would be adopted by the 

community. Much literature has been published on this subject (Asqith et al. 2002, Boyd 
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et al. 2007) and has stimulated discussion on initiatives aimed at Reducing Emissions 

from Deforestation in Developing countries (REDD), that involves lower start-up costs 

and less risks (Potvin 2008) and could thus be adopted more easily by communities such 

as Ipetí-Emberá.  

This initiative was recognized by nations around the world at the UN Framework 

Convention on Climate Change Conference (UNFCCC) in Bali in December 2007 as an 

integral component in combating deforestation by providing incentives for avoided 

deforestation (Santilli et al. 2005). Avoiding deforestation in order to conserve old-

growth forests and as a means to alleviate poverty comprise the two main goals of REDD 

(Pfaff et al. 2007).  

With the expansion of the agricultural frontier comprising approximately 70% of the total 

forest lost in Panama (Melgarejo 2008), clearly linking deforestation to individual land 

use decisions. Additionally, since indigenous comarcas comprise 27% of Panama and are 

often characterized by the presence of old-growth forest, the most highly forested area. 

Thus it follows that the economically poor would be particularly responsive to monetary 

incentives to avoid deforestation with the added benefit of potentially alleviating poverty.  

The REDD pilot project between the Smithsonian Tropical Research Institute and 

OUDCIE constitutes the first initiative of its kind in Panama and one of the first example 

of direct indigenous people involvement on the carbon market.  The agreement, signed in 

July 2008, specifies that STRI will buy approximately 4,600 tCO2e, through reforestation 

(1300 tCO2e ) and avoided deforestation (3,300 tCO2e). Every hectare of reforested land 

is worth 1,500US$ and every hectare of avoided deforestation 100US$ per year.  
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The Rationale of Monitoring Socio-Economic Change  

 The practice of shifting agriculture, also known as slash-and burn agriculture is 

predominantly used by smallholder Panamanians and is one of the largest drivers of the 

country’s deforestation, aside from agricultural frontier expansion (Fischer and Vasseur 

2000). Researchers are only now starting to realize the importance of understanding the 

socio-economic context and the rationale of individual land use decisions before 

implementing initiatives to improve environmental management (de Jong et al. 2001; 

Smith et al. 1999; Tomich et al 1998). This logic is essential as land use and management 

decisions are often made at the household level in accordance with the assets and capital 

that constrain it. These constraints on productive assets clearly shape the economic and 

environmental outcomes. While these recognitions have become widespread there has is 

still relatively little understanding of the factors that drive forest fallowing in the tropics, 

especially in terms of indigenous farmers (Abizaid and Coomes 2004). Additionally, 

there have been few studies that have looked at the socio-economic changes that have 

occurred in indigenous villages and its effect on cultural and land management strategies. 

In line with these goals, the focus of this study is on the Tierra Collectiva, or collective 

land, of the Ipetí-Emberá. The first part of this study is to assess the current household 

characteristics and socio-economic status. Secondly, this study will be used to critically 

examine the socio-economic changes that have occurred since the study by Petra 

Tschakert in 2004. This we hope will facilitate the long-term ability to monitor changes 

in the socio-economics and land management strategies within the community. Finally, 

we will conduct a preliminary analysis of the socio-economic characteristics of people 

engaged in voluntary carbon market initiatives, in order to assess the potential socio-

economic consequences of REDD. Hence, our study unfolds under three goals: 
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1.   To assess the current socio-economic situation of Ipetí 

2. To monitor socio-economic changes between 2004 and 2008 

3. To identify the socio-economic characteristics of participants in carbon-

related projects. 

 

Methodology 

Ethical Protocol 

We followed the Mcgill Protocol for Research in Panama’s Indigenous 

Communities (http://www.mcgill.ca/pfss/protocols_and_ethics/). The final product was 

synthesized into an executive report, summarized in both English and Spanish to be 

submitted to Professor Rafael Samudio from McGill University and counted for credits in 

our degrees. 

The research assistants were chosen based on suggestions by the local NGO, OUDCIE, 

and were presented with a work plan, objectives, and upon agreement to participate were 

trained in the methodologies. Each component of the project were presented to the 

community authorities to obtain informed consent. We recognized that while we were 

present in the community to gather information for the socio-economic study, as students 

we are also guests in the Ipetí-Emberá community. As such, we respected any decisions 

made by the community, our host families, research assistants, OUDCIE, or the 

individual members that comprise the community. 

Before administering the interviews we presented ourselves and our research assistant 

and informed the participants of: the objectives of the study, how the information will be 

used, our research protocol and confidentiality protocol. Before starting the interview we 

then asked for the free and informed oral consent from each of the persons interviewed. 
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To maintain the integrity and confidentiality of the participants we will not disclose the 

names of any of the individuals or families that were interviewed to anyone, neither will 

we disclose the delicate information from the interviews 

 

Chronogram of activities 

 

 

 

 

 

 

 

 

 

  January February March April 
    1 j 2  3 4 1 2 3 4 1 2 3 4 1 a 22 3a 4 
Internship cocktail                                    
First meeting: presentation                                   
STRI Conference on REDD                                   
2nd meeting: project choice                                   
3rd meeting: methodology                                    
Field work  (Ipetí Emberá)                             

Methodology definition                                  
Meeting with the community and OUDCIE                                 

Training of research assistant                                 
First contact with interviewed families                                 

Organisation of future meetings                                  
Questionnaire testing/ preliminary research                                  

Survey adaptation                                 
Questionnaire                                  

Preliminary data analysis                                 
Additional information gathering                               

Progress report             11                     
Informal presentation                                   
Data analysis                                   
4th meeting: analysis                                   
Redaction                                   
Symposium presentation                                   
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Work time  

 Hours in the field Hours in project    

Working time 

per person  

1 hour per 20 

questionnaires + 10 h of 

training + 5 h other  =  35 

22 days in the field + 5 

hours of survey adaptation 

+ 20 hours of data 

entering + 20 hours of 

statistical analysis + 60 

hours of research and 

redaction + 40 hours other 

(STRI work shop i.e)  = 

365 

 

Total Working 

time  

35 x 2 = 70  325 x 2 = 830 Total: 900 

 

Data collection 

In order to compare our results with the socio-economic study conducted in 2004 

by Petra Tschakert we used a similar questionnaire (see app. 1). Following a participatory 

wealth ranking exercise, Petra Tschakert and community members selected a total of 36 

households and classified them in three resource-endowment groups, with wealth group 

number one as having the high income and wealth group three as the low income group, 

with group two as the medium income group (Tschakert 2007). While we used the same 

households and the same codification, we also added four additional households that are 

currently participating in or are willing to participate in the REDD initiative. We thus had 

a total of 40 households for the analysis. Nevertheless, as some households experienced 

some changes, we had to slightly modify the sampled households: 1. As one household in 

the first wealth group had moved to Panama since 2004, we thus replaced it with one 

from the same resource-endowment group; 2. One household in the second wealth group 
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refused to participate in the study and due to time constraints we were not able to replace 

it; 3. The spouse in one household belonging to wealth group one had died and the father 

moved with his son who originally belonged to wealth group two, so that both families 

were aggregated into the medium income wealth group; 4. And finally as previously 

noted, four additional households (REDD group) were added.  

We also tried to include as much as possible participative elements in the survey process 

than the one in 2004, in accordance with the theoretical framework of Participatory Rural 

Appraisal (PRA). The primary goals of PRA are to enable the “rural people to share, 

enhance and analyse their knowledge of life and conditions, to plan and act” (Chambers 

1994). Thus, OUDCIE chose two women from the community to aid us in our survey, 

whom we trained. This aimed at including and empowering the local population. In order 

to further emphasize the participation of our research assistants the first research assistant 

chosen helped in training the second.  

The questionnaire was then adapted, using the suggestions of our research assistants, in 

order to make it more understandable but also better suited to the community.  However, 

after several hours of modifying the survey it became clear to us that despite how many 

modifications we had made to the survey, there were still some participatory elements 

missing. During the following few days we researched potential participatory methods 

which we could use with our own survey. We found several potential additions: (1) When 

questioning the participant about the members in their family one of the assistants would 

draw out the family tree in order to crosscheck our information. (2) When questioning 

about how many parcels the family owns and what type of land constitutes each parcel, 

one assistant would draw the parcel and the type of land inside of it, again in order to 
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crosscheck the information. (3) Finally, we would add a part where each family would fill 

out an agro-forestry calendar.   

We then selected two families of the community, not included in the survey, in order to 

test the survey’s efficacy. These test families were extremely important for testing out our 

participatory methods. The results from the test families were that these aspects of the 

survey added very little to the dynamics of the survey, indeed none families seemed 

interested in participating in some of the activities. Following this preliminary survey, the 

questionnaire was again adapted. We thus followed an adaptive and participative 

approach (Chambers 1994).  

Each of the two researchers was paired with one research assistant and each team 

completed between two to five surveys per day on average. We chose to have the 

research assistant conduct the majority of the interviews simply because the families were 

more comfortable and open in speaking about personal information to a community 

member. While we began the surveys by making appointments with each family, it 

became clear that it was easier to simply catch them when they were available, as they 

would often forget the appointments. 

With the aim of estimating each household livelihood, assets, and land management 

practices and their changes since 2004, the survey had questions regarding household 

demographics, land use, management and history, parcel holdings and plot sizes, 

agricultural production and distribution, animals, agricultural equipment, social networks, 

household income and expenditures, and risk management (Tschakert, et al. 2007). 

Livelihood assets are comprised of human capital (household members, active labour, 

education), physical capital (productive capital, consumer durables, livestock), natural 
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capital (access to land), financial capital (income, expenditures), and social capital (kin 

networks, group membership). 

Triangulation is an important component of survey completion and analysis and this 

survey was no different (Chambers 1994). We repeated certain questions at different 

moments in the questionnaire and in different contexts, and we tried as often as possible 

to assure the presence of more than one household member during the interview so as to 

cross check the data. Hence, women often answered the questions relating to handicraft 

production and sale, as well as expenditures of the household in food. Teenagers would 

sometimes help them to answer this part too. In the sections on land management and 

agricultural production, the men who worked and owned the land tended to be the most 

reliable.  

 

Data analysis 

The data analysis was completed using the software SyStat and revolved around 

two differing themes: the socio-economic changes that occurred in the community since 

2004 and the socio-economic characteristics of individuals engaging in carbon-related 

projects. 

First, in order to account for the changes since 2004, we conducted a Repeated Measures 

ANOVA on the same categories as the one analysed by Petra Tschakert, namely on 

household demographics, sources of income and landholdings. Repeated Measures 

ANOVA answers two hypotheses: how do the treatment (here, resource-endowment 

group) mean changes over time, and how do treatment differences change over time. 

Hence, RM ANOVA is useful in calculating the data co-variance structure and in 

identifying changes within and between resource-endowments groups through time. 
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Alongside, to quantify inequalities within the community, we calculated gini coefficients 

of different income sources for the three resource-endowments groups and compared it 

with those of 2004.  

Second, a multivariate analysis of variance (MANOVA) was used to determine the socio-

economic characteristics of individuals participating in carbon projects. One of the 

advantages of MANOVA, as well as of Repeated Measures of ANOVA, is that these 

analyses are quite insensitive to skewed distribution. MANOVA quantifies the 

correlation between multiple predicators and response variables. Household size, labour 

availability, total assets, productive capital, the amount of land and income derived from 

farming activities are the main factors identified in the literature (Tschakert et al. 2007, 

Coomes et al. 2006, Grieg-Gran et al. 2005) that could influence individual’s willingness 

and capacity to engage in carbon-related projects, and that were hence tested for.   

 

Limitations and difficulties  

Finding and training the research assistants 

 The requisites needed for suitable research assistants made it difficult to 

immediately train one. They not only had to needed to be literate and comfortable with  

writing, but they had to have time outside the household chores to work with us. 

Considering many of the women in the community had children there were few who were 

free enough to work up to eight hours a day. They also were taken from families that 

were not hosting us so as to spread the benefits of our study among multiple families. 

Additionally, we also selected the research assistants from each of the two tourism groups 

within the community so as not to generate conflict within the village. With these 

prerequisites it was understandably difficult to find suitable research assistants. 
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Furthermore, the training sessions were laborious, as many questions were not culturally 

suitable or understandable by our research assistants. This difficulty was, however, 

overcome by adapting the survey and provided important information prior to actually 

implementing the survey. Informal conversations after the completion of one 

questionnaire also enhanced adaptive and experiential learning.  

 

Adapting the survey  

Certain questions, such as those concerning the consumption of alcohol, were 

sometimes culturally sensitive and not well received by the participant. Other questions 

were hard to ask or explain, such as the concept of remittances, which was translated as 

“ayuda de afuera” but was often misunderstood. Another example is the question on 

slash-and-burn agriculture, more specifically on the frequency of this practice that often 

was not understood and provided inaccurate results. While we adapted the questionnaire 

several times, ten surveys were not conducted according to the final version, and because 

of time constraints we were unable to redo them. Hence, some results are more reliable 

than others and several information gaps remain. A list of information gaps and 

limitations was compiled for our supervisor, and this study will be continued in 

September 2009, on the basis of the information we compiled and of information gaps we 

identified.  

 

Unreliable information 

Six questionnaires were conducted in the absence of the head of household, as 

many were seasonal workers or were working on their land. On subjects such as land 

holding and agricultural production and repartition, other family members were generally 
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less knowledgeable. As traditionally women’s work in Ipetí is within the household, they 

have little reference to how much land, what type of land, and how much is produced by 

their land, despite the fact that they directly benefit from it.  

 

Income-expenditure gap   

Finally, we noted a significant difference between income and expenditure, which 

may stem from a gap in both the mode of questions and the analysis. Several reasons may 

explain this gap. First, for the sake of simplicity, approximations were used in the 

questionnaire. Hence, if for example a household mentions that it buys one tank of gas 

per month at $5.50 each, it will be counted as 66$ per year (12 month x $5.50) in 

expenditures. However, this family may not buy a tank of gas every single month for lack 

of money or they may have been gifted a tank of gas, which is not accounted for in the 

analysis. Secondly, families often omit some sources of revenue, even when asked, and 

triangulation was not always possible. It should be underlined that the largest gap 

between income and expenditure (with expenditures exceeding income) was found 

among the medium income wealth group, the high income wealth group and the low 

income wealth group, respectively. However, if these numbers are adjusted to the amount 

of money that transact through the household in a year, the value is the highest for low-

wealth household and the lowest for the high-wealth households. This may be because 

high-wealth households have higher levels of education than low and medium-wealth 

households, and have fewer difficulties with accounting.  

Fig 1: Gap statistics 
 

 Average negative gaps (%) Average negative gaps (value US$) Gap/total transaction of money in 
the household (%) 

W1 36 - 1608 13 
W2 63 - 2322 39 
W3 63 - 637 40 
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Statistical analysis 
 
 Small samples sizes are the main obstacles to the accuracy of the statistical 

analysis. Indeed, the Repeated Measures ANOVA was conducted on three treatment 

groups, each with n=11; the MANOVA two groups were comprised of n=30 and n=7 

individuals respectively. This factor of error could be corrected by either increasing the 

sample size or decreasing the number of dependent variables.  

 
Results 

Household characteristics of 2008 

The results from the 39 household surveys reveal that there is an average of 7.2 

individuals per household, with a mean land holdings of approximately 44 ha, non-land 

asset values of $4,077, and a median annual income of $3,084. While certainly the 

community members of Ipeti-Emberá have gained a better standard of living, there exist 

differences between the three household wealth groups, which were defined in 2004.  

Total average people per household is different between the three wealth groups, as 

wealth group two has the most individual per household on average, at 8.6 members, 

wealth group one follows with 7.7 members, and wealth group three with 5.2 members 

per household. However, it must be noted that this does not account for the dependency 

ratio per household. For while the third wealth group on average has fewer members than 

wealth groups one or two they have more dependents (less than 15 years old) which 

might in part explain and be explained for their status in the poorest wealth group.  

Total average income for wealth group one, two and three, is $8,884, $2,666, and $1,917 

respectively. Additionally, total average income per capita is $1149.63 for wealth group 

one, $308.66 for wealth group two and $363.48 for wealth group three. Indicating that, as 

researcher Petra Tschakert found in 2004 from the Tukey HSD multiple comparisons test, 
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the community is actually divided into two wealth groups: the rich in one wealth group 

and the middle and poorer groups in the other (Tschakert 2007).  

 

Fig 2. Web of Household assets, per resource-endowment groups 
 
Changes in household characteristics and land use between 2004 and 2008  

Fig 3. Household Characteristics, 2008 

The value of non-land assets, which is comprised of productive capital, consumer 

durables and livestock, has increased dramatically over the last four years. While in 2004 

the average household owned $1,948 worth of non-land assets, in 2008 on average people 

own $3,169, almost double that of 2004. The most significant category which has 

  W1 W2 W3   
  mean 2004 mean 2008 mean 2004 mean 2008 mean 2004 mean 2008 F-value 2004 F-value 2008 

Total Household size 8,3 7,6 6,6 6,6 5,5 6 57.125*** 36.639*** 

Male  labour (15-64 years) 2,6 2,5 1,8 1,6 1,2 1,5 31.64*** 50.743*** 

Female  labour (15-64 years) 2,1 2,3 1,4 2,1 1 1 50.594*** 44.645*** 

Total value of non-land assets ($) 5091 8368 584 1062 293 399 14.840*** 7.922** 

Value livestock ($) 3100 5145 279 561 81 211 9.297** 9.589** 

Value productive capital  ($) 781 404 83 33 125 5 14.537*** 8.806** 

Value consumer durables ($) 1209 1970 221 413 87 132 3.514* 3.390* 

Total annual income, median ($) 3495 6549 1010 1478 967 1224 9.845*** 6.464** 

Note: ***p-value <0.001 **p-value<0.01 **p value <0.05 
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increased is that of household consumer durables such as radio, clock, and stoves which 

rose from $526 to $914, indicating that people are buying more material goods. It must 

that there might be a residual error as we added some factors to the survey. Fishing line, 

hammocks, mask, harpoon, mosquito net and cell phones were added to the survey, but it 

is unlikely that these good make up the bulk of the changes as they are relatively 

inexpensive goods. This difference between 2004 and 2008 was confirmed with a 

Repeated Measures ANOVA. For total value of non-land assets, the within group F-test 

had a relatively high value of 2.429 and was found to be significant with a p-value of 

0.129.  

 

 

 

 

 

 

 

 

 

Fig. 4: Income repartition, per resource-endowment group, 2004-2008 

An examination of the sources of income in 2004 and 2008 reveals that the 

biggest change is the increased reliance on labour (as peon, motosierrista, in the tek 

plantation, as security guards etc.). This might release some pressure on the land. It 

shows that individuals in Ipetí have been able to take advantage of the new window of 

opportunity that external employment represents. Income from the sale of crops has 
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significantly decreased, but this might be an artifact, as many crops, especially of poorer-

households, were lost during the inundation last winter.  

In terms of land there have also been some significant changes in the community within 

the last four years. In wealth group one more land has been set aside for pasture, as 22% 

was devoted to pasture and now 32% is now devoted to pasture. The percent of land used 

for forest has also decreased from 49% to 44%. This is significant as almost all of the 

forested land is in the hands of the rich and the poorer households, who have also 

decreased the amount of land set aside for forest (from 46% to 41%). More land has been 

put into fallow in wealth group two since 2004, as 33% of their land was put towards 

fallow and now almost 40% goes towards fallow. In wealth group three more land has 

been set aside for cropped or perennial trees as well as for fallow fields. 3% of their land 

was used for crops and perennial trees in 2004 and now in 2008, 8% of their land is 

devoted to it. See table 2 for further details on land use changes. 

 

Gini coefficient 

Fig 5. Gini coefficients 

  Gini coefficient 2004 Gini coefficient 2008
Farm income 0,58 0,76
Retained output 0,62 0,51
Sale of field or tree crops 0,74 0,75
Cattle and small livestock 0,77 0,91
Land rent 0,93 0,91
      
Non farm income 0,62 0,77
Handicraft 0,69 0,57
Forest product 0,82 0,96
Labour 0,7 0,77
Small businesses 0,91 0,89
Other 0,9 0,83
      
Total income without retained output 0,52 0,62
Total income with retained output 0,53 0,58
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The inequalities that exist in Ipetí are highlighted by the comparison of the gini 

coefficients of income from 2004 and 2008. The most marked differences are apparent 

between the gini coefficients from farm income which increased from 0.58 to 0.76 over 

the last four years. This farm income category is comprised of income from retained 

output, sale of fields and/or perennial tree crops, cattle and small livestock, and land rent, 

all of which increased with the exception of retained output (from subsistence crops). 

This retained output gini coefficient probably did not increase as the floods during the 

winter wiped out crops throughout Ipetí.  

Non-farm income has also increased within the last four years, from 0.62 to 0.77. The 

categories which are in the non-farm income include income from handicrafts, forest 

products, labour, and small businesses. Though the change is not as drastic as the farm 

income gini coefficients, it still reflects the increasing inequalities which have occurred in 

the community. Total income gini coefficients and total income with subsistence 

calculated within it have also increased in the last four years from 0.52 to 0.62 and from 

0.53 to 0.58, respectively. 

   Fig 6. Lorenz curve for total income, 2008 
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When examining the land holding size in the Tierra Collectiva of Ipetí-Emberá, it is 

apparent that there exist inequalities in land holdings. Of the 39 sample households, 

discluding those participating in avoided deforestation and reforestation, 22% hold little 

to no land (i.e. less than 0.5 ha) while only 20% of all the households hold 52% of the 

land. In terms of distribution of land types, the gini coefficient for total land holdings, 

pasture, and old fallow is 0.48, 0.75, and 0.75 respectively (Tschakert et al. 2007).  

 

Socio-economic characteristics of individuals participating in carbon-related projects 

  
Carbon group  

Mean 
Non carbon group 

Mean 
R² 

Household size  6. 5 7.17 0 
Male labour 2.4 1.69 0 
Female labour 1.85 1.53 0 
Dependency ratio  0.53 1.13 0,036 
Total assets (US$) 2 272 3 219 0,016 
Total land (ha) 112 60 0,054 
Forest 66 56 0,053 
Pasture 14 17 0 
Fallow 25 28 0 
Crops 4.5 6.4 0 
Total Income 3 463 2 276 0.277 
Farm income 1 008 2 228 0 
Farm income (%) 29 46 0 
Herfindahl-Simpsons 
index 

0,14 0,21 0 

Fig 7. Socio-economic characteristics of households participating in carbon-related 
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As of 2008, results shows that households participating in carbon-related projects have a 

higher mean household size (6.5 members), higher availability of male (2.4) and female 

labour (1.85) and a lower dependency ratio (0.53). Concerning economical variables, 

their total assets value are lower ($2 272) and their total income is higher ($3 463) even 

though they derive less income from alternative land uses (farm, cattle, timber) ($1 008). 

These households also have more diversified sources of income, as their Herfindahl-

Simpsons Index is lower (0.14). Further, they own more land (112 ha), and these lands 

are more forested (66 ha).  

 

Fig 8. Comparison of socio-economic characteristics of households participating in carbon-projects 

The MANOVA test confirmed the initial intuition that households participating in 

carbon-related projects exhibit different socio-economic characteristics than households 

who do not (Pillai’s trace F-statistic = 4.712; df 30, 44; p-value < 0.0001).   

Total income accounts for approximately 30% of the difference (R² = 0.27), followed by 

total landholdings and the amount of forested hectares on these landholdings (R² = 0.05). 

Finally, dependency ratio and total assets value respectively explain 3% and 1% of the 

difference. Finally, household size, labor availability, income derived from farming 
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activities, the amount of land devoted to pasture, fallows and crops, and diversification of 

income sources do not relate to the decision of participating in carbon-related projects. 

 

Discussion 

Socio-Economic Changes in Rural Communities of Panama 

Only a few researchers have considered the socio-economic changes that have 

occurred in rural Panamanian villages. Gloria Rudolf, an anthropologist at the University 

of Pittsburg, is one such researcher that has been working with the Panamanian 

community of Loma Bonita on and off since 1961. The story of this community is one 

which elaborates on the changes that occur with increasing integration into the globalized 

economy. Between 1961 and 1972 she found that the percent of migrants aged 12 to 50 

rose from 46% to 72% percent of the total community (the majority of whom were 

women), as families would send more members away to the city to work. Rudolf (1999) 

found, consequentially, that “the largest single new household expense was hiring 

agricultural workers to replace labor lost in the cities” with almost 30% of potential labor 

force away in the city. The need to stay in touch also became very important as more of 

the community moved abroad.  

Similarly, Ipetí has been undergoing changes due to increased contact and integration 

with the global market. We found not only that there were many people not accounted for 

that had either moved to the city to work or that there were many who were studying 

abroad. Unfortunately, our information on what percent of family income was from 

remittances in unreliable as many did not understand the concept of “remittances”. There 

has also been a significant increase in income from those working in the mountains, 

cutting down trees (motosierristas), working as a guide, and working in the nearby towns 
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of Chepo, Torti or Curti. Additionally, even the poorest of households had at least one 

cell phone. While frequently they had no money on the phone they were still able to 

receive calls, an indicator of wanting to stay in touch with family abroad.  

Rudolf’s work on “Post-invasion invasions: Global economy in rural Panama” (1999) 

further highlights the important social and economic changes which have recently 

occurred in Panama following the departure of the U.S. government.  In short, while 

some sectors of Panama have profited Rudolf has found that “there has been a 

reinforcement of previous trends toward greater unemployment and underemployment, 

[and] higher prices”. Ipetí certainly has experienced some of these changes. The rising 

price of basic necessity, especially food, has been identified as the single major change 

since 2004 by community members through informal conversations. Indeed there are 

signs of consumerism and connection to the global economy everywhere as the young 

often where trendy clothing and the rich often own televisions. So expenditures on 

consumer goods has also risen within the community 

However, there have also been notable positive changes in the community. As more 

Panamanian visitors and foreign tourists have come to work in the community for the 

local non-governmental organization OUDCIE or for the local farm so too have families 

begun realizing new possibilities and opportunities available to them. For instance, one of 

the goals of families for their children has been high school education rather than just 

primary school. While most of the elders in the community have primary education 

almost all kids who are currently completing secondary schooling and even a few of the 

members of the community were attending or had attended university. This reflects the 

hope that education may be the impetus for socioeconomic mobility for the younger 

generation.  
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Environmental consequences of market integration 

Since the beginning of the 1970s and mostly since the 1980s, the worldview and 

conservation strategies gradually moved toward the integration of conservation and 

development as two overlapping goals; the Brundtland report and the development of 

“sustainable development” as a goal illustrates this phenomenon. During these years, a 

new genre of literature developed, anthropology of local knowledge, whose central thesis 

is that indigenous people conserve nature because of cultural systems. This literature 

triggered a debate around the supposedly ecologically noble savage, a concept begun by 

Rousseau. Nowadays, this academic debate has been replaced by a more functional 

paradigm which underlines that indigenous people will conserve when it is in their 

interest to do so (Redford 1990; Redford and Stearman 1993). Clean Development 

Mechanisms, and more specifically REDD initiatives recognize this fact, as the socio-

economic situation and changes are monitored as an integral component of the project. 

But what factors influence indigenous people motives to conserve? How does market 

integration influence these motives?  

There are numerous environmental consequences of integration into the market economy. 

Both positive and negative environmental changes are bound to occur with increases in 

opportunities and information. The changes that have occurred with the Punan, a hunter 

gatherer society in the Indonesian province of East-Kalimantan, exemplify some of the 

changes that may occur with globalization. While the Punan are dependent on forest 

products for sustenance, medicine, housing, culture indeed for their very survival, the 

progressive integration into the market economy have incited many to sell forest 

resources, especially wood, for cash (Levang et al. 2005).  This study was important in 

identifying the level of dependence of the Punan on forest products for consumption and 
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earnings and what opportunity costs there are for the sale of such products. Some have 

suggested that income from clearing tropical forests often outweigh the benefits of 

conserving it (Angelsen 2001). This trend can be seen in Ipetí-Emberá as a few in the 

community are active participants in reforestation and avoided deforestation projects but 

also engage in logging.  

Additionally, with increased presence of outside forces come similar morays which value 

commodities and material goods (Godoy et al. 2002). We found in Ipetí that there were 

indeed increases in the average amount of consumer durables per household. This is 

perhaps because material goods are more readily available. However, increased 

consumption poses certain environmental problems as there is a direct increase in related 

packaging and garbage. In the community, people burn their garbage on a weekly basis, 

as they have no access to waste disposal services. This in turn increases air pollution from 

plastics and carbon from organic waste. However, with increases in commodities such as 

gas stoves, could also come a decrease in extraction of wood for traditional wood stoves.  

The influence of globalization often has more ambiguous consequences. For instance, 

access to formal education and to a source of global news (by radio, television or 

newspaper) increases awareness of global issues such as climate change. In informal 

conversations with members of the community on climate change many expressed their 

fear that it would damage their crops. During our stay in Ipetí, in the dry season it would 

often (torrentially) rain, which some attributed to climate change. This awareness could 

have ramifications on the way people treat and interact with the environment. However, 

people are unlikely to consider forest environmental services for external users without 

concrete knowledge on how to decrease one’s impact on the environment or without 

direct compensation (Grieg-Gran et al. 2005). 
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Behavioral changes will also come as opportunities for off-farm income increases. Off-

farm income, including money from handicrafts, labour, guiding, small businesses, and 

so on, offer opportunities for income diversification. This diversification may be 

beneficial for the environment, as it shifts the focus away from clearing land for 

subsistence crops and cattle pasture towards other less harmful jobs. In all, increased 

contact with outside forces not only has significant impacts on the environment but also 

on the world views and opportunities available to these indigenous peoples.  

 

Socio-economic characteristics of individuals involved in carbon projects 

One particularly significant “window of opportunity” brought by the openness of 

Ipetí in terms of consequences on the environment is the implementation of carbon 

projects. The importance of monitoring their impacts on the socio-economic context 

resides in understanding how they can contribute to both poverty alleviation and 

environmental protection. 

Grieg-Gran et al. (2005) summarizes plausible benefits and risks of forest environmental 

services market on local populations found in the literature. The following table 

summarizes the main relevant impacts in the context of Ipetí-Emberá.  

 

 

 

 

 

 

 



 31

Possible benefits Possible risks 

Natural assets 
• Higher forest values due to improved 

management and market opportunities  
• Positive spin-offs for other natural assets: 

soil fertility, pollination, water flows and 
quality 

 
• Lost use values (timber eg) if harvesting 

restrictions are imposed, and lost options for 
forest conversion to agriculture 

• Negative spin-offs for other natural assets, 
for example forest-based predators. 

Human assets 
• Education and training: forest and project 

management, enterprise development, 
negotiations 

• Improved health: from better water 
supply, higher household income 

 

 
• The poor capture few educational and skills 

development opportunities 

Social assets 
• Strengthening of community-based 

institutions 
• Protection of forest-based cultural 

heritage 
• Increased visibility and representation of 

community vis-à-vis government, 
donors… 

 
• Erosion of cooperative arrangements due to 

increased inequality 
• Markets and commercialization undermine 

local value system 

Financial assets 
• New income from sales of environmental 

services 
• Higher income from forest-related 

sources: fuelwood, timber, ecotourism 
• Improved security and stability of 

income due to diversification 

 
• New restrictions on forest exploitation and 

conversion result in income loss 
• Reduced flexibility arising from long-term 

land-use contracts hampers livelihood 
responses to short-term shocks 

Fig 8. Possible benefits and possible risks of carbon-projects, source: Grieg Gran 2005 

One striking fact to note is that better-off households are more likely to benefit 

directly from environmental services related projects, while poorer households bears 

most of the risks. Indeed, as has been showed in previous sections, better-off families 

often own more land, depend less on subsistence crops and diversify more their sources 

of  income; they can thus afford to put aside a few hectares for projects. Moreover, they 

own more forests on average, which means that they can participate in avoided 

deforestation projects. However, better-off households also often own more cattle, but 

since income per hectare of reforestation is higher than cattle ranching (Coomes et al. 

2007), they may well prefer carbon-related projects. Poorer households on the contrary 

are more vulnerable to shocks and more dependent on subsistence agriculture, which 
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constitute most of their landholdings. As such, high start-up costs, lump-sum payments, 

high labour demand and production risks that often characterize reforestation projects 

represent a risky investment for asset-poor households (Grieg-Gran et al. 2005, Coomes 

et al 2007). Avoided deforestation would hence be a more plausible and viable alternative 

although the fact they often own less forest may limit their ability to participate. 

Moreover, no additional costs are incurred, no additional labour is needed and the land 

retains its positive insurance value, while payments are received every year (Ibid). At the 

same time, poorer households have a lowest land opportunity cost than better-off 

households, and this may encourage their willingness to participate in the project.  

When analyzing the data between those that participate in reforestation and avoided 

deforestation projects, the carbon group, and those not participating in these projects, we 

found that the single most important difference was that of total income (R² = 0.277). 

This illustrates the innovativeness-need paradox (Rogers in Tschakert 2007). While raw 

data suggests that the total farm income earned from subsistence agriculture, crops sold, 

rented fields, and forest products, is much lower in the carbon than in the non-carbon 

group (1,008 USD and 2,228 USD respectively), statistical explanatory power was null 

(R² = 0). Hence, further research is needed to confirm the hypothesis that farmer 

entrepreneurs would be the first to sign in carbon-offset projects (Barret et al. in 

Tschakert 2005). Similarly, even if the Herfindahl-Simpsons’ concentration index is 

higher among the carbon group than the non-carbon group, it does not account for 

households willingness to participate in carbon-related projects. Total assets significantly 

accounted for the non-participation of households. Cattle ownership accounts for a 

significant proportion of total asset value: the correlation may thus be explained by the 

fact that not a single household in the carbon group owns cattle. Finally, statistical 
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analysis confirms that landownership, and particularly the amount of forested hectares, 

influence the willingness and above all the possibility to participate in carbon-related 

projects. The statistical significance of this factor may stem from sampling: indeed, four 

of the 7 households in the carbon group sample participate in avoided deforestation. 

Hence, “heterogeneity in livelihood strategies and uneven asset endowments among 

households– factors often overlooked in the ongoing carbon and sustainable development 

debate – are expected to strongly affect household participation (Tschakert 2005: 817)” 

and this may have an impact on already-increasing inequalities, as better-off households 

will earn more.  

Nevertheless, it should be noted that carbon-offset projects may have spill-over benefits 

on the community of Ipetí-Emberá, such as increased environmental integrity and 

services, training and education. Further, STRI-OUDCIE contract has been designed in 

such a way as to maximize benefits to the whole community and to encourage as much as 

possible participation from lower-income households. First, while households will 

receive 80% of the total payments per hectare, 20% of the gains will be pooled in 

communitarian fund. Projects, voted by individuals who participate in the agreement, will 

be implemented with this money. Second, as for reforestation, STRI engaged itself to 

finance part of the start-up costs, which remove an impediment to asset-poor household 

participation. Finally, yearly avoided deforestation payments provide the flexibility 

needed for poorer-households, even though they have to commit at least one hectare and 

land availability may still be a restrictive factor.  
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Conclusion and recommendations  

Increased market integration and outside influences have opened new “windows 

of opportunity” to the people of Ipetí-Emberá. This is highlighted by the socio-economic 

changes that the community has experienced from 2004 to 2008 that resulted in positive 

and negative environmental impacts. The window of opportunity opened by the increased 

involvement of the international and national community is one of the most significant 

one in terms of its environmental and social impacts. However, our study has shown that 

there are differences in willingness and possibility to take advantage of these 

opportunities by different resource-endowment groups. This constitutes an ethical and 

technical challenge that requires further research and monitoring, as more and more 

carbon-offset projects are implemented in the community. 

A more comprehensive understanding of the socio-economic dynamics of carbon-offset 

projects adoption could be acquired through further monitoring, questionnaires and 

analysis, complemented by focus groups comprised of stakeholders from different 

resource-endowment groups on the advantages and disadvantages of such projects. Key 

concerns and opportunities hence could be identified and a land management plan 

designed accordingly. In any cases, the importance of the diversification of strategies 

should be recognized. Reforestation and avoided deforestation projects could be designed 

in such a way that encourage as much asset-poor household’s participation as possible, 

and could be complemented by sustainable agro-forestry practices and the increasing of 

non-farming economic opportunities; most of these possibilities are already under 

consideration and/or implemented on a small-scale and further research and monitoring is 

needed on the socio-economic aspects, as this study demonstrated.  
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