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1. EXECUTIVE SUMMARY  

A. ENGLISH VERSION 

 Deforestation and forest fragmentation throughout Mesoamerica threaten biodiversity and rural 

livelihoods in many forest types, but the dry tropical forest is especially susceptible to these trends. 

Tropical dry forests are a critically endangered habitat, with only 2% of Central American dry forests 

remaining. In the Azuero peninsula, a region previously characterized by extensive dry tropical forests, 

cattle ranching and conversion to pastureland has caused a significant decrease in the amount of these 

unique forests. These ecosystems provide vital habitats to endemic species of the region, such as the 

Azuero Spider Monkey, many of which are critically endangered. Dry forests have the potential to 

influence regional hydrologic and climatic patterns; mitigating floods, landslides and prolonging the 

supply of water in the dry season are all recognized benefits. The ecological services provided by forests, 

including water and soil retention, are vitally important, especially in the arid region of Azuero. On a 

larger scale, forests sequester carbon better than cropland, thus reducing the amount of carbon in the 

atmosphere. Lastly, forests provide a plethora of timber and non-timber products to the farmers of the 

region, a component that cannot be ignored.  

Trash burns, especially in the hot, dry climate of Azuero, can propagate rapidly if not properly 

monitored, destroying trees in the very few patches of tropical dry forest that remain. Not only that, 

bringing awareness to the issue of waste management will hopefully increase public consciousness around 

this critical environmental issue that damages both terrestrial and marine ecosystems.     

The purpose of our project was to create six “eco-guides” intended to encourage reforestation, 

sustainable land management practices, and the creation of a biological corridor throughout the peninsula, 

while simultaneously sustaining local livelihoods and supporting farmers. Misconceptions surrounding 

these topics, as well as a general lack of information, are the main motivations for the guides. The guides 

are intended to encourage sustainable practices both on farms and within towns. Through multiple forms 

of tree cover, in riparian zones, live fences, and other forested patches, the habitats, resources, and 

landscape connectivity necessary to conserve biodiversity can be maintained without causing any further 
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threat to local livelihoods. To reach this end, the concept of conservation and farming as opposing forces 

needs to be reconciled.  

Our project was conducted for the Azuero Earth Project located in Pedasí, Los Santos. The six 

themes that were determined by our host to be most pressing in the Azuero region were: conservation of 

riparian zones, tree planting, live fences, forest gardens, fire control, and recycling. To gather information 

concerning these topics we conducted fourteen semi-structured interviews with government officials and 

community members alike, in Pedasí, Las Tablas, and Panama City. The information we collected was 

then sorted, prioritized, and phrased in an accessible way. The guides were translated to Spanish. Both the 

English and Spanish versions were formatted into a pamphlet, printed and laminated, as well as added to 

the Azuero Earth Project’s website.    

The results of our project are the six physical and online eco-guides in both languages. For the 

guide on riparian zones, the most important result is the legal framework surrounding the reforestation and 

protection of riparian zones. For tree planting, the key piece of information is the difference between 

registered and non-registered plantations with the main difference being financial benefits for farmers who 

enter the MiAmbiente registry. In the guide on live fences, the essential information is how to plant live 

fences and what species are most useful in this practice. The forest gardens of Azuero brochure details the 

benefits to having a forest garden and the potential design and species for creating one’s own. The eco-

guide on fire control discusses the process of prosecuting a neighbor for wrongful damages. Lastly, the 

recycling guide includes centers of collection in the Azuero peninsula and Panama city, as well as tips for 

reducing, reusing and recycling.  

 The guides are part of a larger attempt at involving all actors in earnest, and we hope that, as one 

small piece of a greater picture, these guides will help to spread awareness and inspire small scale 

reforestation projects across the Azuero. In an ecological sense, the services the guides discuss are vital to 

local communities and the world alike.  
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B. SPANISH VERSION 

 La deforestación y la fragmentación forestal en toda Mesoamérica amenazan la biodiversidad y 

los medios de subsistencia rurales en muchos tipos de bosques, pero el bosque tropical seco es 

especialmente susceptible a estas tendencias. Los bosques secos tropicales son un hábitat críticamente 

amenazado, con solamente el 2% de los bosques secos centroamericanos restantes. En la península de 

Azuero, región anteriormente caracterizada por extensos bosques tropicales secos, la ganadería y la 

conversión en pastizales ha provocado una disminución significativa en la cantidad de estos bosques 

únicos. Estos ecosistemas proporcionan un hábitat vital a las especies endémicas de la región, como el 

Mono Araña de Azuero, muchos de los cuales están en peligro crítico. Los bosques secos tienen el 

potencial de influir en los patrones hidrológicos y climáticos regionales; la mitigación de las inundaciones, 

los deslizamientos de tierra y la prolongación del suministro de agua en la época seca son beneficios 

reconocidos. Los servicios ecológicos proporcionados por los bosques, incluyendo el agua y la retención 

del suelo, son de vital importancia, especialmente en una región tan seca como Azuero. A mayor escala, se 

ha demostrado que los bosques secuestran mejor el carbono que las tierras de cultivo, reduciendo la 

cantidad del carbono en la atmósfera. Por último, los bosques proporcionan una gran cantidad de madera y 

productos no madereros a los agricultores de la región, un componente que no se puede ignorar. 

 Las quemas de basura, especialmente en el clima caliente y seco de Azuero, pueden propagarse 

rápidamente si no se controlan adecuadamente, destruyendo los árboles en los pocos parches de bosque 

que quedan. También, con tiempo, esperamos concientizar al público sobre el manejo de residuos y este 

problema medioambiental crítico que daña a los ecosistemas terrestres y marinos.  

 El propósito de nuestro proyecto fue crear seis “eco-guías" destinadas a fomentar la reforestación, 

las prácticas de manejo sostenible de la tierra y la creación de un corredor biológico en toda la península, 

al mismo tiempo que sustentan los medios de vida locales y apoyan a los agricultores. Las ideas erróneas 

que rodean estos temas, así como una falta general de información, son las principales motivaciones de las 

guías. Las guías están dedicadas a promover prácticas sostenibles tanto para las zonas agriculturas como 

en las zonas urbanas. A través de múltiples formas de cobertura arbórea en zonas ribereñas, cercas vivas y 
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otros parches forestales, los hábitats, recursos y la conectividad del paisaje necesarios para conservar la 

biodiversidad pueden mantenerse sin amenazar a los medios locales de subsistencia. Para alcanzar este 

objetivo, es necesario reconciliar el concepto de conservación y agricultura como fuerzas opuestas. 

 Nuestro proyecto fue realizado para el Proyecto Ecológico Azuero ubicado en Pedasí, Los Santos. 

Los seis temas determinados por nuestro anfitrión que se consideran más urgentes en la región de Azuero 

fueron: la conservación de zonas ribereñas, la plantación de árboles, cercas vivas, huertos forestales, 

control de incendios y el reciclaje. Para obtener información sobre estos temas, realizamos catorce 

entrevistas semiestructuradas con funcionarios del gobierno y miembros de la comunidad, en Pedasí, Las 

Tablas y Ciudad de Panamá. La información que recogimos fue ordenada, priorizada y redactada de 

manera accesible. Las guías fueron traducidas al español. Tanto las versiones en inglés como en español 

fueron formateadas en un folleto, impreso y laminado, así como añadido al sitio web del Proyecto 

Ecológico Azuero. 

 El resultado de nuestro proyecto son las seis eco-guías físicas y en línea en ambos idiomas. Para la 

guía sobre las zonas ribereñas, el resultado más importante son las consideraciones legales que rodea la 

reforestación y protege las zonas ribereñas. Para la plantación de árboles, la información clave es la 

diferencia entre plantaciones registradas y no registradas. La principal diferencia siendo los beneficios 

económicos para los agricultores que ingresan al registro MiAmbiente. En la guía sobre cercas vivas, la 

información esencial es cómo plantar cercas vivas y qué especies son más útiles en esta práctica. El folleto 

de los huertos forestales de Azuero detalla los beneficios de tener un huerto forestal y el diseño potencial y 

especies para crear uno propio. La eco-guía sobre control de incendios discute el proceso de enjuiciar a 

alguien que ha quemado sin el consentimiento del vecino. Por último, la guía de reciclaje incluye centros 

de recolecta en la península de Azuero y ciudad de Panamá, así como consejos para reducir, reutilizar y 

reciclar. 

 Las guías son parte de un intento más grande de involucrar a todos los actores y esperamos que, 

como un pequeño fragmento de un cuadro mayor, estas guías ayudarán a difundir el conocimiento e 
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inspirar proyectos de reforestación a pequeña escala a través de Azuero. En un sentido ecológico, los 

servicios que describen las guías son vitales para las comunidades locales y para el mundo. 
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3. INTRODUCTION 

A. GENERAL CONTEXT AND BACKGROUND INFORMATION 

In the Azuero peninsula of Panama (Figure 1), where large areas of land have been deforested and 

converted to cattle production, most landscapes formerly containing exclusively tropical dry forest 

presently consist of mosaics of small forest plots scattered within pastures and crop fields. The remaining 

forest patches represent part of one of the most critically endangered forest types world-wide with only 

2% of Central American tropical dry forests remain, where in Panama it has almost been entirely 

eliminated (Miles et al., 2006). Out of 58% of Panama’s land occupied by forestry, 20.6% of it is 

terrestrial protected area where most of these areas are located within agricultural matrices and are 
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vulnerable to impacts (The World Bank, 2017; 2011). Around 30% of Panama’s land is used for 

agriculture (23% for pasture and 7% for cultivation) where forest is scattered throughout, left outside of 

formal protected areas, and hence exposed to further degradation (Brooks et al., 2004; The World Bank, 

2017). The remnants of Panama’s tropical dry forest that exist outside protected areas are there primarily 

due to the fact they are valued by the local people (Barrance, Schreckenberg & Gordon, 2009). 

 

Figure 1. Map of Azuero Peninsula in Panama (Forward Turtle Panama, 2005) 

Highly appealing for human exploitation and colonization, Los Santos province has been one of 

the most heavily deforested and nutrient-poor provinces in the country. Although these agricultural 

landscapes are often seen as biological wastelands, they usually retain an abundant tree cover in small 

forest patches, riparian areas, live fences and dispersed trees in fields (Harvey et al. 2005). Conserving this 

landscape connectivity is a key strategy for the Azuero peninsula to protect biodiversity, maintain viable 

ecosystems, wildlife populations and to facilitate adaptation for wildlife species in the face of climate 

change (Meiklejohm, Ament & Tabor, 2010 ). According to the Global Forest Watch (2017), 27.5% of 

GHG emissions in Panama came from land-use change and forestry in 2011. Land use has a direct effect 

on forest carbon stocks, according to the Global Forest Watch Panama (2017) has 569 million metric tons 

of carbon stocks in living forest biomass. Forest carbon stocks following shifting cultivation supports the 

view that forest and land uses can maintain important ecosystem services, while they also fulfill a 

fundamental activity in the economy of local communities as a multi-use system (Noble & Dirzo, 1997).  
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The importance of tropical dry forests has led to experimental studies which have proven the 

ability that natural species have for regeneration: “remnant trees in field and riparian zones provide seeds 

and moderate edge environment for seed germination and seedling establishment” (Griscom & Ashton, 

2011). While this may be the case, research shows that on sites that have long been deforested, such as 

those of the Azuero region, require active management in order to restore the fecundity and connectivity 

of the landscape. The two biggest “barriers to regeneration in dry tropical forests are (1) a fire disturbance 

regime and (2) lack of a diversity of arboreal elements and forested riparian zones in some pastures” 

(Griscom & Ashton, 2011).  

 

Riparian Zones 

Introducing trees into pastures is an important production and conservation objective (Long & 

Nair, 1999). Theoretical benefits include diversified production and income; increased total productivity; 

maintenance of tree diversity; provision of shade and browse for livestock; and the provision of refuge for 

biodiversity (Love, Bork & Spaner, 2009). Riparian zones are areas of critical concern worldwide as they 

border bodies of water in the watershed with vital functions such as filtering agricultural contaminants, 

buffer landscapes against erosion, and providing habitat (Sabo et al., 2005). Riparian deforestation leads to 

a degradation of water, soil and habitat quality as well as causing channel narrowing, which reduces the 

total amount of stream habitat and ecosystem per unit channel length and compromises in-stream 

processing of pollutants (Sweeney et al., 2004). Not only do forest buffers prevent nonpoint source 

pollutants from entering small streams, they also enhance the in-stream processing of both nonpoint and 

point source pollutants, reducing their impact on downstream rivers and estuaries (Sweeney et al, 2004). 

Figure 2 illustrates a recommended riparian zone system that could be established along streambanks 

(Hawes & Smith, 2005).   



 10 

 

Figure 2. Riparian Forest Buffers: Function and Design For Protection and Enhancement of Water 

Resources (Hawes & Smith, 2005).  

 Efforts are emerging to conserve these diverse landscapes that retain significant tree cover 

including riparian zones, forest fragments and live fences. Initiatives to promote natural regeneration 

should align their strategies with farmer’s water concerns to expand these riparian corridors and increase 

awareness on ecological processes through which riparian habitat restoration influences water quality and 

evapotranspiration in pastoral areas (Sweeney et al, 2004). Conservation goals can be reached by 

supporting and promoting the reforestation and legal guidelines towards buffer zones. 

 

Tree Planting           

Contrary to the pervasive belief that tree planting and protecting interferes with agricultural 

interests, E.J Garen et. al (2011) found in a study in Panama that “most respondents at both Rio Hato and 

Los Santos leave trees in their agricultural fields, as well as lands not under agricultural production, 

primarily as a source of wood for construction purposes and furniture, but also to provide ecosystem 

services, such as improving water and soil quality, and as a source of food and shade for cattle” (Garen et. 

al 2011). Research cohorts both in Honduras and in Panama reached the same conclusion as Garen et al. 
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(2011) pointing to the invaluable capacity of farmers in terms of managing natural regeneration in a 

manner conducive to land restoration programs. Rather than fault the rural farmers for habitat and 

landscape destruction, “a shift in perception regarding the relationship between rural landholders and 

trees, from one that ignores a history of tree planting and protecting to one that recognizes the diversity of 

ways that trees and forests support rural livelihoods, could open the door to the development of tree 

planting initiatives that reflect the interests and practices of rural landholders and that complement 

traditional livelihood practices, such as cattle ranching” (Garen et. al, 2011).  

Research shows that the inclusion of trees into agricultural landscapes is far from a foreign 

concept. Indeed, Panamanian farmers have been planting, utilizing and protecting both native and exotic 

species for decades and, according to Garen et. al (2011) an effective reforestation strategy “can be 

designed, implemented, and managed with farmer input to both increase native forest cover while 

supporting the livelihood practices of local people”. In an effort to increase the amount of forest cover in 

the country, strict regulations have been put in place to ensure proper reforestation techniques are 

practiced, especially within riparian zones and protected forests. As a result, a certain stigma exists around 

tree planting, with some farmers believing that if they reforest with the help of MiAmbiente or register 

their trees in the MiAmbiente Forest Registry they will later be unable to harvest these trees.  

In 2002 according to Billings & Schmidtke, a major success story in Panama is its reforestation 

program. Public land concessions are granted for 20 years and all expenses associated with reforestation 

are tax deductible. Corporation and individuals interested in reforesting their own property or leasing 

government owned lands for reforestation are allowed to deduct up to 100% of their expenses on seeds, 

preparation of land, fertilizer, fire protection, pest control, and other silvicultural treatments. Likewise a 

program currently exists to encourage the reforestation of tropical forests called un Alianza por un Millón 

de Hectáreas which aims to reforest one million hectares in Panama in a twenty year time span (2015-

2035).  
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Live Fences  

Live fences are a common feature throughout the Azuero peninsula and Central America. Live 

fences consist of closely-spaced strips of trees that delimit a field boundary to which fencing material, 

usually barbed wire, may be attached (Budowski, 1993). Although live fences may originally consist of 

one or a few planted species, natural dispersal leads other plant species to colonise the fence understory 

(Metzel & Montagnini, 2014). Not only do live fences occur across areas that are biophysically diverse, 

with different elevations, ecological life zones, and soil types, but they also occur in areas with distinct 

cultures, land use histories and agricultural production (Sauer, 1979; Budowski, 1987). In some 

agricultural regions, such as the Azuero peninsula, where deforestation and conversion to agriculture has 

been high, live fences constitute one of the most prevalent form of tree cover remaining in the landscape 

(Harvey et al., 2005).  

Although live fences cover a small physical area, they have a disproportionate effect on the 

structure, composition and connectivity of landscapes, as they increase total tree cover, divide pastures 

into smaller areas, create structural connectivity and provide direct physical connections to forest patches, 

thereby potentially facilitating the movement of some animal species (Harvey et al., 2005). Therefore the 

main productive and ecological roles of live fences is acting as barriers to cattle movement whilst 

providing habitats and resources for other animal species and act as corridors for wildlife conservation as 

well as a source of fodder, firewood, timber and fruit (Harvey et al., 2005). 

Live fences also provide a durable and renewable source of fencing on farms, they reduce the 

need for farmers to harvest fence posts from the few remaining forested areas. Established and managed 

by farmers, challenges to cooperative fence management include the potential for planting to initially 

disrupt fire-breaks, the costs of protecting young trees from cattle, the maintenance of cooperative 

neighborly relationships, the upkeep and alteration of tree growth by cattle grazing (Metzel & Montagnini, 

2014). However their decisions to use live fences, in part, stem from the difficulty and high cost of 

obtaining dead wooden fence posts, due to the limited forested resources on their farms and in the 

surrounding agricultural landscape (Harvey et al., 2005). Thus legal and economic incentives may be 
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needed to overcome the upfront costs of planting economically valuable species and of protecting trees to 

improve ecosystem services on farms. According the Metzel and Montagnini (2014) three key areas may 

greatly influence the success of conservation in this region: the burden on tree planting projects to 

demonstrate the tangible economic benefit to the farmer; water as a priority for natural regeneration 

projects; and cooperative live fence management as a way to increase landscape connectivity. Increasing 

tree cover near live fences in the Azuero peninsula can significantly expand much needed forest cover and 

allow animal species to migrate between the few isolated forest patches that remain (Metzel & 

Montagnini, 2014). Live fences play a key role in the agricultural regions and merit much greater 

consideration in sustainable land management strategies, agricultural policies and conservation efforts 

designed to enhance ecological cohesion and landscape connectivity of rural agricultural landscapes in the 

Azuero peninsula. 

 

Forest Gardens  

Forest gardens are part of a longstanding practice throughout many parts of Panama and have 

traditionally carried out an important function in terms of ensuring a basic and nutritious food supply for 

the family (Montagnini, 2006). Forest Gardens often utilize native tree species, contributing to ongoing 

reforestation programs in Azuero. Home gardens employ a plethora of sustainable land techniques and 

contribute numerous benefits to the houseland and to the land. 

One such benefit is the sequestration of carbon; the “perceived potential [of forest gardens] is 

based on the premise that the greater efficiency of integrated systems in resource (nutrients, light, and 

water) capture and utilization than single-species systems will result in greater net C sequestration” (Nair 

et. al, 2009). Studies indicate that agroforestry systems have a higher potential to store C long term as 

compared to conventional pastures. This is because C storage in agroforestry systems, includes the 

aboveground plant mass, roots, soil microorganisms, and the relatively stable forms of organic and 

inorganic C in soils, and the durable products derived from the wood (Nair et. al, 2009).  
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Moving forward, as more and more attention is paid to reforestation, forest gardens could serve a 

critical role in creating and preserving forest cover as they have the potential to produce food and raw 

materials while simultaneously providing forest cover and conserving biodiversity. Forest gardens are 

more dynamic than typical agroforestry systems that only contain a limited number of “a more or less 

stable combination of selected trees and crops” (Wiersum, 2004). On the other hand, the dynamism of 

Forest Garden purports a level of flexibility to the farmer which allows them to adapt to fluxes in 

livelihood and market conditions (Wiersum, 2004).     

 

Fire control 

Naturally occurring fires are considered to be an essential part of forest disturbance dynamics. It is 

well documented that wildfires have always occurred and have long-term patterns related to large-scale 

and long-term climate and vegetation changes (Eales et al., 2016). Fire regimes vary in their frequency, 

extent and intensity, furthermore a lack of fires historically leads to a lack of specific habitats, resources or 

living substrates (Eales et al., 2016). Prescribed controlled burning, swidden or slash-and-burn are 

practices to clear and burn forests for shifting agriculture, burning the field stubble in preparation for 

planting, and to rejuvenate pastures for cattle grazing (Billings & Schmidtke, 2002). Not only is it used in 

agricultural settings but also as a management tool to enhance and maintain habitats for biodiversity 

outcomes and mitigating wildfire risk.  

 Wildfires are of concern across Central America during the dry season due to the increased 

likelihood of catching fire. As seen from Figure 3, the average distribution of major natural hazards in 

Panama droughts take up 54% and wildfires 5%. 
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Figure 3. Average distribution of major natural hazards in Panama (The World Bank, 2011) 

 

While wildfires can begin from natural causes, by far the majority of these fires are caused by agricultural 

practices. Due to a lack of education and environmental consciousness on behalf of some farmers we see 

examples of these wildfires throughout the peninsula of Azuero. In 2016 more than 700 hectares was 

destroyed in Los Santos as a result of wrongful practices of burning and persistent felling in protected 

areas (Flores, 2016). As a hot and dry region of Panama, as seen as in Figure 4, limited water resources 

during this period puts a strong strain was put on the community. However it is important to note that a 

strong management plan and infrastructure is in place provided by the Panamanian National 

Environmental Authority with a better foundation for forest and protected area management than other 

Central American countries (Billings & Schmidtke, 2002). 

 

Figure 4. Climate baseline for Panama (The World Bank, 2011). 

Shifting cultivation is an integral part of tropical forest landscapes that are crucial to biodiversity 

conservation. However it is, without a doubt, a complex management system that is difficult to pin down, 
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categorize, measure, and monitor but is also an important and proven source of livelihood and generator of 

diversity (Padoch & Pinedo-Vasquez, 2010). In the Azuero peninsula slash-and-burn has its benefits 

however the wildfire risks and hazards are especially problematic. Swidden may not well be an ideal 

solution but can have a place within a conservation paradigm with serious supervision and research 

working for and not against it (Padoch & Pinedo-Vasquez, 2010).   

 

Waste Management  

Trash burning is prevalent throughout all of Panama, with the Azuero peninsula being no 

exception. On the peninsula, trash is subjected to open air burns, even in dumps. This practice damages 

human and ecological health. Since trash is composed of approximately 50% carbon by mass, burning 

releases enormous amounts of carbon into the air in regions where this practice is commonplace. Although 

on the whole the amount of carbon released through trash is minimal as compared to other emission 

sources, it can be a “significant source in some countries and regions, and it is one not reflected in the 

official greenhouse gas inventories for those places” (Thompson, 2014).  

Another alarming truth about the consequences of open air trash burns are detrimental and 

potentially life threatening health conditions that result from exposure to the toxins released when burning 

occurs. Dioxins, particulate matter, polycyclic aromatic hydrocarbons, volatile organic compounds, carbon 

monoxide, hexachlorobenzene and ash are released when trash, especially plastic, is burned. The side 

effects range from bad (headache, fatigue, nausea, and vomiting) to worse (damage to reproductive and 

central nervous systems, kidney and liver issues, exacerbation of respiratory conditions and skin irritation) 

and studies show many of these toxins have proven to be cancer causing (US EPA web archive).    

Recycling centers in Panama are in very initial phases and so the biggest challenge to the 

recycling predicament is simply the lack of infrastructure. Due to a lack of formal recycling efforts in 

Panama, an informal approach has been adopted. Street and landfill scavengers make up part of this 

informal system (Linowes and Hupert, 2006). Despite the legal requirement for municipalities to provide 

sufficient waste management systems to their inhabitants, a large gap exists as many cities and towns have 
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failed to implement modern practices. Consequently, landfills are commonly unmonitored and unregulated 

sites outside of city limits (Linowes and Hupert, 2006).    

 

B. INTRODUCTION TO HOST ORGANISATION 

The Azuero Earth Project, or the Proyecto Ecologico Azuero in Spanish, is an NGO located in 

Pedasí, Los Santos established in 2008. The mission of the project is to “to preserve the earth’s 

ecosystems, protect biodiversity, and promote healthy communities by helping people to make informed 

decisions, take sustainable actions, and share knowledge” (Proyecto Ecológico Azuero, 2017). The four 

main tenets of the program are creating a biological corridor, promoting organic agriculture, providing 

education programs and engaging in community outreach. The project fosters goals through a variety of 

activities, from Earth Day celebrations, to workshops and activities for kids, to hosting visiting researchers 

from Panama and beyond. 

 

C. RESEARCH QUESTION AND OBJECTIVES  

The research question we explored was: “what methods can be used to effectively spread 

awareness regarding environmental problems most prevalent in the Azuero Peninsula?” which is answered 

through our ecological guides. The overarching issue is that limited access to legal and educational 

resources has led to misconceptions and an overall lack of information regarding these critical 

environmental issues. Our host institution recommended the creation of a set of eco-guides, both in 

Spanish and English, to be available in print and on the web to address certain fallacies and this absence of 

accessible information. Our objective, therefore, is the realisation, design and distribution of six eco-

guides; riparian zones, tree planting, live fences, forest gardens, fire control and recycling. The goal of 

each eco-guides is to disseminate knowledge, encourage environmental education and proper 

administration of lands, and make practical information readily available to the community.  

Azuero Earth Project recognizes that widespread change can only be brought about if the 

community is aware of the problems and engaged in the solution. Therefore, in an attempt to mitigate the 
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effects of widespread deforestation and pollution, local actors need to be integrated into the solution 

framework. Rather than implementing techniques from the outside with no regards for the local context, 

“researchers and land managers should seek to understand traditions and local knowledge and employ 

interdisciplinary techniques to project planning related to reforestation and restoration” (Hall et. al, 2011). 

Ergo, the eco-guides use language that is accessible to a wide array of individuals.  

 
4. METHODOLOGY  
 
A. RESEARCH DESIGN, TECHNIQUES & APPROACHES 

Our study site was the Azuero Peninsula (Figure 5) with the additional days in the MiAmbiente 

office in Panama city.  

 

Figure 5. Map of the Azuero Peninsula (Proyecto Ecológico Azuero, 2017) 

The themes of our eco-guides were put forward by our host institution. The first step in the design of our 

project, therefore, was to determine which components of these topics were most important and pertinent 

to the inhabitants of the Azuero region. We formulated the questions based on previous research done by 

the host project, research obtained through interviews and on our literature review. Our design included 
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semi-structured interviews in Las Tablas and Pedasí, the Azuero Peninsula, as well as Panama city at the 

head office of the ministry of environment. In addition, we collected online information regarding a wide 

array of topics, including national laws and recycling centers. We also searched and verified contacts, a 

crucial part of all the eco-guides, but most essential on the guide to recycling as these institutions are 

frequently changing due to the informal nature of recycling in Panama.  

The format of the guides follows a clear structure of information so that the reader can understand 

the sections in sequential order; for example, laws were explained before the steps to prosecute someone 

who burned without the neighbouring landowners consent. Our approach towards the guides was to make 

accessible as possible we made our best effort to avoid jargon that an average citizen would not 

understand. To ensure our eco-guides were in fact easy to read and understand, we tested the vocabulary 

using the readability statistics function on Word. All of our eco-guides read close to a grade 9 reading 

level.  

Once the guides were complete to the best of our ability, we translated the guides from English to 

Spanish, checking the Spanish used with an employee of the project to ensure that the Spanish we used in 

the guide was typical for, and understood by, Panamanians. The guides are available in both languages 

due to the sizeable expat population that lives in Pedasí and surrounding region. Next we completed the 

design of our eco-guides using an online program called lucidpress. The last steps were to print and 

laminate the six guides so that they can be used in the day to day activities of our host. It is important to 

clarify that it is an active document, meaning the information will change over time, due to changes over 

time in laws and recycling centers, and because comments, corrections or clarifications may want to be 

added or changed. Similarly, the guides are available both in print form as well as online to ensure access 

to this information for those with limited or no access to computer or internet.  

 

B. DATA COLLECTION METHODS 

The majority of the information contained in the guides comes from fourteen semi-structured 

interviews of an azuero earth project employee, three people from the corregiduría and personería, a 
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firefighter and a local from Pedasí as well as eight MiAmbiente officials were interviewed throughout 

Pedasí, Las Tablas and Panama city. The interviews ranged from fifteen minutes to an hour and a half. 

Time constraints were noted however all interviewees never cut the interview short nor showed any 

reluctance to continue any further, on the contrary they were all thoroughly pleased in our interest and 

sharing their knowledge with us. Two of the respondents were in repeated contact through WhatsApp 

messenger answering quick questions we had and providing us with additional resources. This information 

was also recorded. On multiple occasions, especially MiAmbiente offices, an interview would include 

more than one participant from the same department which we treated as a single interview adding 

additional details.   

Past eco-guides informed our project a great deal, but due to changing regulations, verifying the 

information contained in previous guides was imperative to the accuracy of our six guides. For the tree 

planting, riparian zones, and fire control national and regional laws were verified and updated.  

We expect that are host institution will use on the ground knowledge methods for distribution means and 

locations, such as an in an upcoming workshop with landowners.  

 For the recycling guide, we visited the local recycling center in the Ciudad del Saber (Centro de 

Acopio y Manejo (CAM) de desechos sólidos FCDS/FAS PANAMÁ) to interview the personnel there and 

investigate the materials they accept. We also asked if they were aware of any other recycling options in 

Panama City and they suggested we look into the “puntos limpios” that the city government has 

established at various locations throughout the city, like in Betania y Panama del Este, for example.  

 For the guide on Fire Control, we explored the process of denouncing one’s neighbor for wrongful 

burning, which led us from Corregiduría to Personería and finally to the Centro de Mediación. The guides 

on tree planting, riparian zones and live fences also led us to collect data from a range of MiAmbiente 

offices to obtain information and verify what previously received was consistent. Therefore all these visits 

were imperative allowing us to gather new contacts for the eco-guides. 
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C. QUALITATIVE AND ANALYTICAL METHODS 

Data was solely qualitative where each semi-structured interview performed followed an eco-

guide theme and oriented itself along a list of questions we had. As interviews were conducted they were 

written out on the spot and transcribed later for further analysis according to their theme. No statistical 

functions or analyses were performed on quantitative data as they were not deemed to be relevant or 

necessary for our eco-guides.  

 

D. LIMITATIONS 

Knowledge was plentiful and we were fortunate in that people did not hesitate to share their 

expertise with us. However, we frequently encountered gaps in the information we collected which made 

it necessary to revisit the offices multiple times to confirm details. Many times we interviewed someone 

with the intent of confirming information but instead received diverging or new information. While at 

times frustrating, the new lead helped us gain a complete narrative, especially with the more complex eco-

guides such as tree planting and fire control.  

Since the aim of our interviews was to garner as much relevant information as possible regarding 

these six topics, we had no set interview format. As a result, we obtained information that we would not 

have known to ask, but a downfall to our semi-structured interviews was that people often went off track 

and described extraneous information that while interesting, was irrelevant to our project.  

The largest limitation encountered was a lack of complete information on laws and complex 

nature of environmental laws. There would often be a discrepancy between information and decisions 

within different MiAmbiente offices in Panama city, Las Tablas and Pedasí. For example, when 

discussing the process of obtaining permits to conduct a controlled burn on one’s property different levels 

of government gave contradicting allowances and instructions. 

Lastly our current eco-guides were based on previous five year-old information. This could have 

potentially lead to a bias and misdirection on data gathering. There was also a time constraint for the 

distribution of the eco-guides as translating and editing took longer than expected. We were not able to 
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hand out our products to our contacts in the relevant departments. However the eco-guides will be used in 

future workshops for the Azuero Earth Project, for example they were distributed during the Earth Day 

activities in Pedasí. 

 

E. COMPLIANCE TO THE CODE OF ETHICS OF MCGILL UNIVERSITY  

Our research was carried out following the code of ethics of McGill University. It required the 

collaboration through interviews and previous research of governmental officials, firefighters, community 

members and Azuero Earth Project employees where we presented ourselves, our affiliations, stated our 

intentions and work. The participant interviewed or requesting information from could opt out at any time 

if they did not understand our work or unwilling to cooperate. Verbal consent and confidentiality was 

given when beginning an interview or sharing information. Whilst speaking to individuals we made 

certain to respect opinions, decisions and cultural understanding as well as no translators were needed 

throughout the course of the project. Additionally we have completed the online training on Human 

Subject Research as part of the Tri-Council Policy Statement tutorial on ethical conduct for research 

involving humans (http://www.pre.ethics.gc.ca/eng/education/tutorial-didacticiel/, Appendix 1).  

 
5. RESULTS 

A. RIPARIAN ZONE CONSERVATION (Appendix 2) 

Our guide to understand and protect riparian zones defines these areas as bordering bodies of 

surface water such as lakes, ponds, rivers or streams. The eco-guide explains its significance in Azuero as 

some of the last patches of tree cover and the important services they provide, such as providing 

vegetation cover, protecting water and soil quality by preventing erosion and agrochemical runoff, 

harboring diversity by providing a seed bank and fruits, habitat zones and providing steady supplies of 

high quality potable water. The eco-guide highlights the importance that by increasing the integrity of 

these areas one has to reforest riparian zones using trees that grow well around bodies of water. The 
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Azuero Earth Project provides a database of list of these species seen in figure 6. 

 

Figure 6. Plant database on Azuero Earth Project website on plant species appropriate for planting 

in the Azuero Peninsula for riparian zone reforestation (Proyecto Ecológico Azuero, 2017). 

Conserving riparian zones on cattle farms is an issue as cattle with access to a riparian zone often 

negatively affect soil, water and vegetation destroying the banks of the rivers by trampling, defecating and 

urinating in the water. This limits natural regeneration of the plants resulting in areas void of vegetation. 

In order protect the integrity of the water, soil, and vegetation the guide advises bringing the water to the 

cattle instead of having the cattle seek the water. The guide provides guidelines for how to protect riparian 

zones when cattle are present: 

1. Fence both sides of a riparian zone to limit cattle from entering, especially in the early years 

after planting. 

2. Once the riparian zone has been fenced, install water troughs that can be made from old 

tires, containers, buoys or other recycled items. Bring water to the trough using a hose that 

comes from the creek or river. Use lighter materials if the troughs will be mobile to follow 

the cattle’s rotation.  
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Lastly the guide provides contacts for further advice and legal considerations for riparian zones where 

articles 23 and 24 from the 1st law of February 3 1994 (Autoridad Nacional del Ambiente), seen in figure 

7,  prohibits the logging or destruction of any trees in the following areas:   

 
Article 23 protects natural vegetation that 
borders bodies of water. It protects: 
 
1. Areas that border springs originating from 
the forest. 

a. 200 meter radius of tree cover must 
be maintained. 

b. 100 meter radius if the area is flat. 
2. Around rivers and streams. 
a.  Both sides must be forested at a 
level equal or greater to the 
width of the river or stream with 
a width no less than 10 meters. 
3. Around natural lakes and reservoirs. 

c. 100 meters from the shore. 
4. Forest on the banks of aquifer areas that are 
for human consumption cannot be cut under 
any argument and are considered special 
forests in national protected areas. 

Article 24 protects areas of planted forest 
bordering bodies of water. 
 
1. Areas that border springs originating from 
the forest. 
a.  100 meter radius of tree cover 
must be maintained. 
b.  50 meter radius if the area is 
flat. 
2. Around rivers and streams. 
a.  Both sides must be forested at a 
level equal or greater to the 
width of the river or stream with 
a width no less than 10 meters. 
3. Around springs that are for human 
consumption 
a.  radius of 50 meters 
4. Areas in natural or artificial reservoirs. 
a. 10 feet from the maximum water 
level. 

Figure 7. Articles 23 & 24 in the forest legislation in Panama (2014) 
 

B. A GUIDE ON RIGHTS TO TREE PLANTING & HARVESTING (Appendix 3) 

 Our guide on tree planting outlines differences between trees and plantations that were registered 

and those that were not, attempting to highlight the financial benefits to registering one’s trees. To begin, 

landowner’s that register their trees pay a slightly higher fee, but this fee is paid only once upon 

registering and thereafter they may harvest when and how much they desire, simply by requesting to 

MiAmbiente which is free of charge. Additionally, there are numerous economic benefits associated with 

registering, such as tax reductions. On the other hand, farmers who neglected to register their plantations 

are required to pay a fee each time they chose to harvest their trees and do not benefit from the financial 

incentives provided by the tree registry. 
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The guide explains the documents necessary for registering small (areas less than 2 hectares) and 

large (areas greater than 2 hectares) plantations. We then explain the process for harvesting non-registered 

trees, which is possible in many situations although more complicated and expensive than harvesting 

registered trees, and the three types of permits MiAmbiente issues for cutting. These three types are: 

domestic, meaning the tree will be used within the home in construction, furniture making, etc.; necessary, 

meaning the tree poses a threat or is located where a future construction project will take place; and 

subsistence, meaning the wood will be sold. In the last case a fee charged per cubic meter by MiAmbiente. 

We conclude the eco-guide with a number of prescriptions for small landowners, such as the careful 

storage of proof of registry and maintaining working relations with MiAmbiente by providing them with 

progress reports and photos.  

  

C. LIVE FENCES (Appendix 4) 

 This eco-guide is on creating and maintaining live fences, which are composed of tree cuttings 

that are planted and maintained as fence posts connected with barbed wire and serve the same purpose as a 

conventional fence. The reasoning in planting them is given through four explanations: save money (no 

need to by new fence posts), conserve nature, increase soil quality (through nitrogen fixation), and offer 

protection to cattle from sun.  

 Next we go on to discuss the disadvantages such as regular maintenance. Due to their shallow 

roots, trees grown from cuttings are more prone to blow over than trees grown from seeds, although 

pruning alleviates this. There is also a 50/50 division property line responsibility to take into 

consideration. It is each owner’s responsibility to maintain their part of the live fence, including pruning 

the fence bi-annually and planting new cuttings to replace bad posts. Where cattle are concerned; a 

property owner is held financially responsible for damage that his cattle cause in a neighboring property as 

a result of not maintaining his part of the live fence. 
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 Ultimately the eco-guide gives steps on how to plant a live fence using a combination of cuttings, 

large existing or planted trees for added stability, and dead wood posts for fence corners, gates, and 

support:  

1. During the dry season, one needs to collect healthy cuttings for the live fence which we describe 

the process to cut these posts. About 575 live posts and 60 dead ones are required for 1 km of 

fence.  

2. Plant live fence posts every 1 or 2 meters about 20 cm in the ground, about two shovelfuls.  

3. For corners, fences, or for more support, plant dead posts that have been harvested sustainably 

where necessary at least 30 cm deep into the ground.  

4. Next are the steps on how to attach the barbed wire.  

5. Maintenance: To prevent live fences from tipping and at the same time to harvest cuttings 

(madrocas) it is necessary to prune the live fence at least once every year, during the dry season 

and planting the harvest cuttings to replace to old posts while pruning.   

 

D. FOREST GARDENS OF AZUERO 

 An explanation of forest gardens is provided towards the beginning of the guide so as to inform 

individuals who are unfamiliar with this concept. The guide states that forest gardens are multi-use 

associations of trees and shrubs with annual and/or perennial crops and animals, typically located in home 

lots. The eco-guide on Forest Gardens in the Azuero describes the structural design of a typical forest 

garden in the Azuero region. We elaborate on how trees are often planted on the outside edge of the 

garden acting as a wind and noise barrier. Species that are commonly used as a food source, such as fruit 

trees and root crops are located closer to the home. The same goes for tree species used for wood or 

medicinal purposes. A second component of the structure of the garden is the intentional interspersion of 

plants that provide ecosystem services. Certain species of legumes as well as some other plants contain 

symbiotic bacteria within their roots that fix nitrogen, making it readily available in the soil. Therefore, 

these plants are placed between other fruit trees in order to ensure nutrients are readily available. Next, 
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ornamental species are planted near the home or roadway so that plants appreciated for their aesthetic 

value are within view. Lastly, social spaces are often integrated into the design of forest gardens with 

benches or hammocks located under the shade and cooler air provided by trees.  

 One way we attempt to encourage forest gardens is through a comprehensive list of the benefits 

forest garden’s provide, which are the following: save money, improve food security, maintain a long-

term guarantee, prevent soil erosion, improve water abundance and quality, nourish and regenerate soils, 

add beauty through preserving nature, and conserve an Azuero tradition. The last section, and perhaps the 

most useful for someone wishing to begin a forest garden, is a list of trees and plants a previous McGill 

cohort found to be common in forest gardens, and the uses for each species.  

 

E. FIRE CONTROL: RIGHTS & REGULATIONS 

 The fire controls eco-guide purpose is to protect one’s farm from neighboring burns. The guide 

explains how controlled burns is used for the removal of trash and dead or unwanted vegetation from land, 

which is of concern in the Azuero peninsula as it can quickly spread out of control, damaging forests, 

wildlife, and agriculture as well as being detrimental to human health. Next the guide explains who to call 

in case of a fire. To put out a fire currently burning contact the fire department, and if the damage is 

ecological contact MiAmbiente. When the damage is a source of revenue less than $250 USD visit 

Corregiduría in person whilst if it is more than $250 USD and the person believes the fire was propagated 

with the intent of burning your property visit Personería. Finally, if the person wishes to negotiate with 

their neighbour, a lawyer is available at the Centro de Mediación. The guide then describes the legal 

guidelines for a farmer that wishes to burn (February 3, 1994 Title VI, articles 84-93, Autoridad Nacional 

del Ambiente):  

1. Property owners need written consent from their adjacent neighbors. 

2. Property owners need a permit from MiAmbiente to burn fifteen days before the anticipated burn 

date and should provide the following: payment of Paz y Salvo ($3.00 USD), copy of property 

title or derechos posesorios, copy of official identification of landowner, firebreak around 
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perimeter of burn area with a minimum width of 5 meters and signature of acceptance of 

adjoining property owners. 

3. Once a permit has been issued, neighbors must be advised at least five days in advance of the date 

and time the burn will take place. 

4. The consequences for breaking the law are as follows and depend on the extent of the damage as 

determined by MiAmbiente officials: $100 to $500 fine for burning private property, $1000 to 

$2000 fine if that private property has a primary forest and 1 to 3 years in prison if in a protected 

area or special forest  

Next the guide describes the preventatives measures for the burning season: 

1. Alert the neighbours to the fact that permission from the landowner and MiAmbiente must be 

obtained in order for them to burn. If the landowner does consent to the burn the neighbour must 

inform them fifteen days in advance, if this requirement is not met then they will be held 

responsible for any damages to their property.  

2. Contact MiAmbiente if the landowner believes their neighbors plan to burn without their consent.  

3. Construct firebreaks around the perimeter of the landowner’s property, made by plough, hoe, axe, 

machete or any other hand tools to remove all the vegetation and underbrush in a five meter wide 

strip that contains only rock and soil. The person intending to burn is the one responsible for 

paying for this firebreak.  

At the end of the guide we explain the steps to prosecute someone who burned without the 

landowner’s consent. Contact MiAmbiente officials or the fire department as soon as possible to 

determine the origin of the fire. Take pictures of the site and know the name of the property owner and 

finally go to the MiAmbiente office and file an official complaint as after a burn the landowner has five 

days to present their written defence and allegation, and eight work days to present proof of the illegal 

burn. The eco-guide also provides the reader with contacts for fire permits and legal concerns.   
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F. REDUCE, REUSE, RECYCLE  

The recycling guide begins with a brief description of the current waste management strategy in 

the Azuero peninsula and the immense hazards of trash burning to human and ecological health. In order 

to decrease the quantity of waste a household contributes to the waste stream there are 3 widely 

recognized strategies: reducing, reusing and recycling.  

Reducing is the conscious decision of an individual or family to buy and use less. The guide 

provides a practical list of simple strategies to achieve this end. Examples include avoiding packing that is 

difficult or impossible to recycle (such as styrofoam), using cloth instead of plastic grocery bags when 

shopping, buying items in bulk, and switching from plastic to reusable water bottles with filters. Reusing 

is the act of repurposing an item either for the same purpose or a new purpose rather than discarding it 

after one use. This can be done by taking plastic bags that you received from the grocery store back with 

you to use again, and using food or drink containers to plant seedlings rather than buying plastic seed trays 

for the same purpose. Recycling is the act of collecting and reprocessing previously used household 

materials and recreating them into new products or containers rather than extracting raw materials to make 

these items. Aluminum, plastic and paper are commonly recycled through a process that breaks them 

down first before recreating them into new products. Glass bottles for beer and soda are another 

commonly recycled item. These bottles are thoroughly cleaned and disinfected and then simply refilled 

with the same product.  

The guide briefly describes compost and vermicompost. The benefits of a backyard compost or a 

vermicompost bin is that the amount of trash produced is reduced as the organic components are removed. 

At the same time, once the organic material has decomposed the resulting mixture can be used as a garden 

fertilizer with a high nutrient content. A contact person in Pedasí is provided for those who wish to learn 

more information and obtain starter worms.  

Through our research, we discovered that while no fixed point of collection exists within the 

town, collectors occasionally drive by, announcing they are collecting tin and aluminum via loudspeaker 

so we recommend that inhabitants of Pedasí hang on to their scrap metal and metal containers if possible 
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in anticipation of these pick ups. Lastly, the online guide contains two tables, Figure 8 and 9, one being 

the the recycling centers and accepted materials for the Azuero peninsula and the other containing the 

same information but for centers in Panama City. We make sure to include a disclaimer advising readers 

to the fact that accepted materials may change over time as a result of the fluxes in profitability for these 

institutions in terms of processing these materials.  

 
Recycling center Materials Recycled   

Recimetal 
El Uverito Dump, Las Tablas/ Main street 
Tel: 6931-1794 

● Plastic (drink bottles) 
● Plastic (Vegetable oil bottles, detergent 

bottles, motor oil bottles, and white 
plastic bottles) 

● Aluminum  
● Iron  
● Paper (tied in bundles) 
● Cardboard (tie in bundles) 

Recimetal 
Vía Circunvalación and Vía Boca de Parita, 
Chitré 
Tel: 970-1719 
 

● Plastic (Separate PET from other 
plastic) 

● Aluminum 
● Cans 
● Iron 
● Paper (Separate color and white paper) 
● Newspaper, Magazines 
● Cardboard  
● TetraPak  
● Ink and Toner  

Reciclado Los Canto 
Via El Agallito, Chitré 
Tel: 6530 - 9092  

● Paper 
● Newspaper 
● Aluminum  
● Aluminum Cans 
● Iron 
● Copper 
● Bronze 

Reciclado Pamersa 
La Arena, Chitré 
Via tocumen, Close to the  Río Juan Díaz 
Bridge  
Tel: 220-4481 

● Iron 
● Cans 

Figure 8. Table of centers and content recycled in Azuero Peninsula  
 

Recycling Center  Materials Recycled  

Centro de Acopio y Manejo (CAM) de 
desechos sólidos FCDS/FAS PANAMÁ 
Calle Rodolfo Benítez, Edificio 216, Ciudad 
del Saber, Panamá 

● Plastic Bottles, Types 1 and 2  
● Clean glass bottles and containers  
● Clean aluminum and tin cans 
● Clean Tetrapak containers  
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Open from 8:00 am to 4:30 pm. Drop off 
station is open 24/7. 
Tel: 306-3700 

● Paper and Cardboard  

Punto Limpio Betania  
Parque Santa Eduviges del corregimiento de 
Betania 
(Collection box within the park) 

● Plastic 
● Metal 
● Glass 
● Paper and Cardboard 
● Clothing and Fabric  

Recicla Panamá S.A.  
Juan Díaz, Los Pueblos, Calle A 
Desarrollo Los Alcázares 
Galeras #1 y #2 
Ciudad de Panamá, Panamá 
+(507) 391-2376 
 
 

● Batteries 
● Cables 
● Calculators  
● Cell phones  
● Money counters  
● Copy and Fax machines 
● Web and telecommunications 

equipment 
● Printers 
● Laptops 
● Mainframes 
● Keyboards  
● Telephones  
● Monitors & Televisions (LCD, Plasma, 

CRT) 
● PC’s 
● Radios 
● Mouse 
● DVD Players  
● Servers  
● Others (by consultation) 

Figure 9. Table of centers and content recycled in Panama city  
 
 
6. CONCLUSION 
 

Our recommendations for the future students conducting a similar project would be to have more 

field experience to witness first hand the content of the guide and the benefits they would provide to 

landowners. It is important not to be too strongly influenced by previous themes and have an open mind 

when researching these issues. There is a lot of potential for further development and expansion on these 

themes given that the scope of our study was restricted to the basics. Likewise, in depth explanations, as 

well as links to external resources, could be provided in the online version of the guides, although it would 

be difficult to include more details in the print version of the guides as there is limited space. 
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Our primary findings is the compilation of knowledge on complex environmental issues that the 

Azuero community faces for our six physical and online eco-guides, building off previous research 

conducted by our host institution. These findings include laws, instructions, contacts and tips we include 

in the pamphlets. The focal point for the guide on riparian zones is the recognition and legal framework 

surrounding their protection and reforestation. The most salient point of the eco-guide on tree planting is 

the comparison of registered and unregistered trees and steps to entering the forest registry; by clarifying 

regulations and confirming the possibility to harvest under the proper circumstances we believe that 

farmers and landowners will be more inclined to reforest. The essential information in the live fence guide 

are methods to plant a live fence, the types of trees used and why planting is critical to preserve Azueros 

ecosystem and protect biodiversity. Meanwhile working on editing the structural design and the most 

pertinent reasons on why to have a forest gardens hopefully encourages the practice of forest gardens. The 

main takeaways for the controlled burning guide were the precautionary measures during the burning 

season, laws on conducting a burn as well as the steps in prosecuting someone who burned without the 

neighbouring landowners consent. Lastly, the recycling ecoguide provides locations which, in a region 

where no state-run programs exists, will be useful to those in search of collection centers.   

Our aim is that these eco-guides will be useful to our host organization and their overall objective, 

as well as to the farming and civilian populations of Pedasí and surrounding areas. We hope the 

information can be put into use by people who can apply these techniques and processes to their everyday 

life, thus realizing sustainable actions which contribute to the future of the Azuero peninsula.  

On a global scale, reforestation will help to mitigate the effects of anthropogenic climate change 

through carbon sequestration. Likewise, a reduction in the amount of trash burned would contribute to an 

overall reduction in carbon emissions further contributing to the solution to climate change.  

As we found limited examples of “eco-guides”, we hope that this term becomes more widely used 

to indicate pamphlets that deal specifically with environmental themes. In a similar way, we hope that the 

online availability of these guides may serve and prompt others creating a similar project in other parts of 

Panama and globally.  
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Appendix II.a: Eco-guide pamphlet on Riparian Zones in English 
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Appendix II.b: Eco-guide pamphlet on Riparian Zones in Spanish  
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Appendix III.a: Eco-guide pamphlet on Tree Planting & Harvesting in English  
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Appendix III.b: Eco-guide pamphlet on Tree Planting & Harvesting in Spanish  
 
 

 

 



 41 

Appendix IV.a: Eco-guide pamphlet on Live Fences in English 
 

 

 
 

 



 42 

Appendix IV.b: Eco-guide pamphlet on Live Fences in Spanish  
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Appendix V.a: Eco-guide pamphlet on Forest Gardens in English 
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Appendix V.b: Eco-guide pamphlet on Forest Gardens in Spanish  
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Appendix VI.a: Eco-guide pamphlet on Fire Control in English 
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Appendix VI.b: Eco-guide pamphlet on Fire Control in Spanish  
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Appendix VII.a: Eco-guide pamphlet on Recycling in English 
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Appendix VII.b: Eco-guide pamphlet on Recycling in Spanish  
 

 

 

 


