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Executive Summary: 

The Pablo Arturo Barrios Wildlife Refuge on the southeastern coast of the Azuero 

Peninsula officially became a protected area under the National System of Protected Areas 

(SINAP) in 2009.  The National Environmental Authority (ANAM) administered the refuge with 

its purpose being to protect coastal flora and fauna while promoting citizen participation in 

conservation and management. Since the implementation of the refuge as a protected area under 

SINAP, ANAM has been working on a comprehensive land management plan for the refuge. 

Although the plan was promised to be completed by 2011, no plan has been published to this 

day. One of the main drivers for our project has been the lack of coherent way of managing this 

protected area, as well as a large increase of property ownership within the refuge. We fear that 

ANAM’s inability to produce a land management strategy will result in irresponsible 

development that will ultimately lead to large-scale deforestation of the mangrove communities 

found in the refuge. 

Mangroves are an important component of the refuge because they provide a variety of 

ecosystem services including fish nurseries and coastal protection.  The refuge could be a very 

beneficial tool to promote conservation of mangroves; however, inadequate enforcement does 

not ensure their protection.  The main goal of this report is to discuss the challenges associated 

with conservation.  These challenges include bureaucratic incompatibility, inconsistent values, 

knowledge gaps, and the glorification of short-term benefits. 

Our investigation was done through a variety of mediums.  Informal interviews were 

conducted with local citizens and government officials in Pedasí and surrounding areas.  These 

interviews provided insight on land ownership and regulation of protected areas.  Personal 

research was done on ecosystem services that mangroves provide and the associated monetary 

value.  To draw together all of this information, surveys were conducted among fishermen and 
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Pedasí locals in order to gain insight on the public perception of the importance of 

mangroves.  These structured surveys encompassed themes such as ecosystem services, 

economic value, coastal development, and conservation techniques.  In total, 65 surveys were 

completed.  Sampling was done at the main grocery store in Pedasí over a time period of three 

days.   

According to our surveys, 83% of participants agreed that mangroves in Panama were 

threatened and 81% of participants said that current laws in place to protect the mangroves were 

insufficient.  Beyond this, identified threats to mangrove forests included development and 

deforestation, both of which are common in the Azuero Peninsula and the rest of Panama.  While 

coastal development was mentioned as a threat, 76.92% of people said that it also had benefits, 

particularly for the local economy.  This launches our discussion of the monetary value of 

ecosystem services that mangroves provide.  Maintaining the integrity of the ecosystem may not 

provide direct or short-term benefits, but it may be more cost efficient in the long-term due its 

regulating and supporting services that protect the coast and allow fish populations to prosper. 

The biggest limitation that we faced was a lack of transparent information on 

conservation laws and land ownership.  For example, despite being in contact with ANATI for 

three months, we were still unsuccessful in attaining a map highlighting land titles in the Pablo 

Arturo Barrios Wildlife Refuge.  This information is supposed to available to the public, but is 

evidently very difficult to access.  This is just one example of the challenges we faced in working 

with government organizations. 

Our recommendations include considering all stakeholders, human and natural, before 

moving forward with any development project.  This means improving the project approval 

process and eliminating corruption in all forms, especially bribes.  Communication between 
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government agencies should also improve and be more transparent so that citizens can have 

access to land ownership distribution information and laws.  This lack of communication among 

responsible stakeholders leads to a lack of accountability in the protection of mangroves.  To 

give back to the community in Pedasí, we hosted workshops and produced an educational photo 

essay to share information about the refuge and mangroves in general.  We fully support 

increasing general awareness about the presence and benefits of mangroves and think that an 

increase in educational opportunities would be a good step towards conservation.   

 

Resumen Ejecutivo: 

El Refugio de Vida Silvestre Pablo Arturo Barrios se encuentra en la costa sureste de la 

Península de Azuero y se convirtió oficialmente en un área protegida bajo el Sistema Nacional 

de Áreas Protegidas (SINAP ) en el 2009.  La Autoridad Nacional del Ambiente (ANAM) 

administra el refugio y le a puesto, como propósito del refugio, la protección de la flora y fauna 

costera, y promover la participación comunitaria sobre temas de conservación y manejo de tierra. 

Desde la implementación del refugio como área protegida bajo SINAP, ANAM ha estado 

trabajando sobre un plan de manejo de tierra para el refugio. Aunque el plan fue prometido para 

el año de 2011, hoy en día todavía no existe ningún plan. Una de las motivaciones principales de 

nuestro proyecto ha sido la falta de una estrategia coherente sobre la gestión de esta área 

protegida. El gran aumento de propiedades privadas dentro del refugio también ha sido un factor 

importante. Tememos que la incapacidad de la ANAM de producir una estrategia de manejo de 

tierra se traducirá en el desarrollo irresponsable, lo cual resultará en la deforestación a gran 

escala de las comunidades de manglares que se encuentran en el refugio. 
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Los manglares son un componente importante del refugio por so capacidad de 

proporcionar una variedad de servicios ambientales que incluyen protección costera, y hábitat 

para peces con valor económico. Con manejo adecuado, el refugio podría servir como una 

herramienta muy poderosa para promover la conservación de los manglares; Sin embargo, la 

aplicación de la ley inadecuada no garantiza el manejo que se necesita. El objetivo principal de 

este informe es de conducir un análisis de los retos asociados a la conservación de los manglares. 

Estos desafíos incluyen la incompatibilidad burocrática, valores inconsistentes, huecos en el 

conocimiento, y la glorificación de los beneficios a corto plazo. 

           Nuestra investigación fue realizada a través de una variedad de medios. Conducimos 

varias entrevistas informales con varia gente, incluyendo ciudadanos y representantes del 

gobierno de Pedasí. Estas entrevistas nos ayudaron a desarrollar un punto de vista claro sobre 

temas de titulación de propiedades, la regulación de las áreas protegidas del área, y el proceso 

detrás del desarrollo costero. A través de la literatura, conducimos una investigación sobre los 

servicios ambientales de los manglares y el valor que cargan. Para juntar toda esta información, 

conducimos varias encuestas con los pescadores y ciudadanos de Pedasí con el fin de obtener 

una perspectiva sobre la percepción pública y el conocimiento de la importancia de los 

manglares. Estas encuestas estructuradas tocaron sobre temas como los servicios ambientales, 

valor económico, el desarrollo costero, y las técnicas de conservación. En total, se realizaron 65 

encuestas. El muestreo se realizó en el supermercado principal de Pedasí durante un período de 

tres días. 

           Según nuestras encuestas, el 83% de los participantes opinan que los manglares en 

Panamá son amenazados y el 81% de los participantes dijeron que las leyes actuales que existen 

para proteger los manglares no son suficientes. Similarmente, los participantes identificaron 
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varios de los impactos que amenazan los manglares. Estos incluyeron el desarrollo y la 

deforestación, los cuales son comunes en la Península de Azuero y el resto del país. Aunque el 

desarrollo costero fue mencionado como una de las amenazas principales, el 77% de las personas 

dijeron que también trae beneficios, en particular para la economía local. Esto inicia la discusión 

del valor monetario que proporcionan los servicios ambientales de los manglares. El 

mantenimiento de la integridad del ecosistema quizás no proporcione los mismos beneficios 

económicos y de corto plazo como puede el desarrollo, pero sus servicios de regulación y apoyo 

que protegen la costa y contribuyen a la pesca representan un valor que será evidente en el largo 

plazo. 

           La limitación más grande que tuvimos fue la falta de información confiable sobre las 

leyes de conservación y propiedad de la tierra. Por ejemplo, a pesar de estar en contacto con 

ANATI durante tres meses, no tuvimos éxito en conseguir ni un mapa ni información sobre los 

títulos de propiedad dentro del Refugio de Vida Silvestre Pablo Arturo Barrios. Esta información 

se supone que debe ser disponible al público, pero es evidentemente muy difícil de acceder. Este 

es sólo un ejemplo de los desafíos que enfrentamos durante nuestro trabajo con las 

organizaciones gubernamentales.  

Nuestras recomendaciones incluyen considerar todos los grupos que podrán ser afectados 

por este tema, sean humanos o naturales, antes de seguir adelante con cualquier proyecto de 

desarrollo. Esto significa mejorar el proceso de aprobación del proyecto y la eliminación de la 

corrupción en todas sus formas, especialmente los sobornos. La comunicación entre las agencias 

del gobierno también debe mejorar y ser más transparente para que los ciudadanos puedan tener 

acceso a la información de distribución de propiedades, de la tierra, y las leyes. Esta falta de 

comunicación también resulta en una falta de contabilidad, particularmente sobre la conservación 
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de los manglares. Nosotros organizamos y conducimos talleres en la comunidad en Pedasí, y le 

dejamos a la comunidad un ensayo fotográfico educativo para compartir información sobre el 

refugio y los manglares. Apoyamos plenamente el aumento de la conciencia general sobre la 

belleza y los beneficios de los manglares y pensamos que un aumento en la accesibilidad de la 

educación es un paso importante hacia la conservación. 

Host Organizations 

Azuero Earth Project :            

The Azuero Earth Project was our host institution for our project.  They were very 

gracious in sharing their expertise and space.  The Pedasí office opened in 2010 and since then 

has become well known in the community.  The updated mission of the Azuero Earth Project is 

as follows: “Azuero Earth Project is dedicated to a preserved and prosperous Azuero. We are a 

bridge between science and application. We are a living laboratory. We collaborate with students 

and scientists to develop and trial toxin free land use offerings. We offer these proven and 

practical solutions to local landowners. We provide education and technical companionship to 

ensure success. We are a center for reliable toxin free land management, information, research 

and applications for the Azuero and other dry tropical forest communities (AEP, 2015).”   

Their current programs are focused on promoting sustainable land use and organic 

agriculture throughout the Azuero Peninsula.  They hope to achieve this goal through 

conservation efforts that involve education and community outreach, as well as collaboration 

with other international institutions.   

 

Other Organizations 

APROSEPTUR: 

        APROSETPUR is an association of fishermen and tour guides based in Pedasí, 

Panama.  The organization promotes ecotourism and sustainable fishing.  They do this by giving 
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tours of Isla Iguana and practicing artisanal and sport fishing.  They helped with our project by 

participating in our survey and putting us in contact with other local fishermen. 

Autoridad Nacional del Ambiente de Panamá (ANAM): 

         

        The National Environmental Authority (ANAM)  is the autonomous agency in charge of 

natural resources and environmental issues in Panama.  ANAM was formed in 1998 with the 

goal of ensuring that policies and regulations were enforced. The office in Pedasí specializes in 

law enforcement in the Pablo Arturo Barrios Wildlife Refuge and Isla Iguana and the office 

in  Las Tablas focuses more generally on protected areas.  

 

Autoridad de Recursos Acuáticos de Panamá (ARAP): 

ARAP is the government agency responsible for the sustainable management of aquatic 

resources.  Their specialization in aquatic resources gives them the authority to approve or deny 

development projects in coastal regions, with the exception of protected areas.  

1. Introduction 

1.1 Deforestation: 

Global deforestation rates have been decreasing over the past few decades, but the trend 

is still following an increasing trajectory.  Between 2000 and 2010 the average annual loss of 

global tree cover was 5.2 million Ha (Adams, 2012).  This can be compared to the rate from 

1990 to 2000 whereby the average annual loss was 16 million Ha (Adams, 2012). These values 

encompass all tree species in all regions of the world.  Mangroves, a unique species of salt 

tolerant tropical plants, have been declining at a rate three to five times higher than general 

deforestation according to the United Nations (UN News Centre, 2014).  Main threats to 

mangroves include land use change for agriculture, aquaculture, and development projects.  
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Panamanian forests are no exception to this devastating trend.  The annual deforestation 

rate in Panama is 0.5% compared to the global average of 0.14% (FAO, 2012, Pancanal, 2009). 

Urban expansion and residential development projects are the most prominent threats to the 

forests (Mongabay, 2006).  The expansive coast of Panama has attracted extensive coastal 

development projects that put mangroves at risk of deforestation.  Panamanian mangrove forests, 

which covered 360,000 Ha in 1969 and in 2007 only covered 170,000 Ha, face similar threats 

(Spalding et al., 2010).   

 

1.2 Mangrove definition: 

The term mangrove refers to an ecosystem that is found in the intertidal zones of marine 

coastal environments. They inhabit saline coastal environments that are protected from high 

winds and waves and which have muddy, carbon-rich soils. (Giri, 2011). They are usually 

associated with other ecosystems, such as sea grasses, and coral reefs (ANAM-ARAP, 

2013).  Although one of the requisites for a mangrove ecosystem is to be dominated by 

mangrove trees, mangrove ecosystems are composed of a variety of species, not just mangrove 

trees. This variety of species ranges in size from small shrubs to 60m trees. Most mangrove trees 

form part of the genus Rhizophoria, but also encompass other salt resistant trees and plants that 

are found in other genera (ANAM-ARAP, 2013). Worldwide, there are around 70 species of 

mangroves and within Panama there are 11, giving Panama the highest biodiversity of 

mangroves in the Americas (Smithsonian NMNH, 2013). Mangrove forests span 123 countries 

and are concentrated around the tropics and subtropics, between latitudes 25° N and 25° S 

(ANAM-ARAP, 2013). 
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1.3 Ecosystem Services: 

The concept of ecosystem services has been gaining momentum in literature, with more 

and more studies attempting to describe and measure these services (Mukherjee et al., 2014). 

Ecosystems, including mangroves, provide a variety of goods and services that not only benefit 

humans, but that humans are reliant upon. In recent years, ecosystem services have been 

assigned to four different categories, based on the types of services they provide: provisioning, 

regulating, supporting, and cultural. Provisioning services are products that are obtained from 

ecosystems, such as lumber, water, energy, and food. Many provisioning services are not unique 

to a single ecosystem (wind energy), and are not necessarily renewable resources (gold, 

copper).  Supporting services are seen as the overarching type of service that all other provided 

services rely upon, such as primary production and nutrient cycling.  Regulating services are 

benefits deduced from the regulation of ecosystem processes, such as carbon sequestration, pest 

control, water filtration, and waste decomposition. Cultural services are nonmaterial services 

which include spiritual services, educational and scientific services, and recreational services 

(Millenium Ecosystem Assessment, 2005). This list of services is not exhaustive, but it shows 

that ecosystems are important for more than resource extraction. 

Role in fisheries 

Mangrove forests provide habitat for many fish and invertebrates. They can be a very 

important source of food for many fish, including those with economic value.  Mangrove fringes 

provide fish with protection from predators with their dense and complex root systems. Apart 

from protection, this habitat provides an abundance of food to its inhabitants in the shape of 

invertebrates, plankton, and nutrient-rich sediments. Various studies in different parts of the 
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globe have shed light on the relationship that exists between mangrove forests and fish landings 

(Aburto-Oropeza, 2008, Dorenbosch et al., 2004, Rönnbäck, 1999). 

        Up to date, there has been a severe undervaluation of the role that mangroves play in 

fisheries, which has oftentimes led to conflicting management goals that are often overshadowed 

by plans of coastal development (Aburto-Oropeza, 2004). The monetary value that is attributed 

to mangroves for their role in fisheries is context specific. ANAM-ARAP (2013) summarized 

their findings based on Pacific coast mangroves of Panama. Although they looked solely at 

commercial fisheries, it was estimated that mangroves are worth B/.2937/ha/yr based purely on 

their contribution to commercial fisheries (ANAM-ARAP, 2013). This value does not reflect 

mangroves’ contribution to artisanal fishing nor sport fishing. 

Carbon sequestration 

In recent history, increased human populations and increased use of fossil fossil fuels 

have resulted in high atmospheric CO2 concentrations. This increase in atmospheric carbon is 

the leading driver of what is known as the greenhouse effect, which has resulted in global 

climate change. Photosynthetic organisms, such as plants, shrubs, and trees breathe CO2 and 

store the carbon in their trunks and root systems, making them an important component in 

mitigating the effects of climate change. In this respect, mangrove forests are among the most 

productive ecosystems, rivaling tropical rainforests in the amount of atmospheric carbon they 

sequester (Donato et al, 2011, Mukherjee et al., 2014). Although many studies have been done 

on the carbon flux and assimilation rates in mangroves, few studies have looked at mangrove 

carbon-storage at an ecosystem level. New research has suggested that mangroves can store 

1,023 Mg C/ Ha primarily in their roots and the surrounding peat (Donato et al., 2011). 

 



 16 

Coastal protection 

Coastal environments are subject to various environmental pressures, particularly in the 

tropical regions of the world. Monsoon storms can batter the coast with strong winds and strong 

waves, which can have eroding effects. The complex root systems found in mangrove forests are 

very beneficial in protecting the coast against erosion by creating a barrier between natural forces 

and the land. Mangroves therefore have the ability to mitigate erosion rates, and in some 

instances have even been shown to reverse these effects through sediment deposition. They can 

accrete large amounts of sediment within their roots systems which helps build up land and has 

been shown to provide a net positive gain in land along coastal regions (Thampanya et al., 2006). 

These impressive root systems also have the ability to slow down waves and reduce their size 

and energy by up to 20%/100m of mangrove fringe (Mazda et al., 1997). As water passes 

through these forests, the increased surface area that the body of water comes in contact with 

slows it down, resulting in waves of lower energy, lower amplitude, and lower energy (Mazda et 

al., 1997). An important point to make when discussing wave protection is the high spatial 

variability that exists (Koch et al., 2009). For example, 1 single meter of mangrove along the 

shoreline will do little against waves. However, longer and taller stretches of mangroves will 

have an increased effect on waves mitigation. Mazda et al. (1997) estimated that 1000m of 

mangrove fringe could have the potential to reduce wave energy by up to 90%. Additionally, 

healthier mangrove systems will have larger biomass than those that are stressed, which will 

have an effect on their ability to mitigate waves (Koch et al., 2009). 

Water Filtration 

        The unique location of mangroves at river mouths and along shorelines have enabled 

mangrove ecosystems to play a key role in maintaining a suitable amount of sediment in the 
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water that feeds into the ocean. Their dense roots systems and thick sediments slow down water 

that is headed towards the oceans, and in doing so, forces the suspended sediments to deposit 

themselves in within the soils of the mangroves. This is a key process in maintaining coral reef 

and seagrass health, as large influxes of sediment can inhibit their photosynthetic ability by 

reducing water clarity and coating these organisms with sediment (ANAM-ARAP, 2013). 

        Similarly, mangroves also play a role in preventing the salinization of soils. Their ability 

to take up salt protects inland soils from developing high salt concentration, which helps to 

maintain their fertility for agricultural and other farming practices (ANAM-ARAP, 2013) 

Tourism 

In addition to maintaining biodiversity and water quality, mangroves are also important 

because of their aesthetic value. People travel worldwide to witness and interact with this unique 

ecosystem. Tourism is an important industry in Pedasí, and maintaining the integrity of the 

mangroves has certain economic implications. For example, APROSEPTUR, an association of 

fishermen that takes tourists diving in Isla Iguana as well as fishing, relies directly on the tourism 

industry. Given the ecological connections that exists between mangroves, seagrasses and corals 

such as promoting high biodiversity, quality of water, and overall coastal protection, activities 

such as fishing and diving are highly dependent on maintaining a healthy population of 

mangroves. 

Other services 

        The ecosystem services mentioned above do not provide an exhaustive list of all the 

services mangroves provide. Mangroves, specifically black mangroves, have been hailed for 

their ability to produce high quality honey. Mangroves, when used in a sustainable manner, can 
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also provide fuel sources, such as timber and wood. They can also be sources of pharmaceutical 

products, or for some people a source of spiritual alleviation (Mukherjee et al., 2014). 

 

1.4 Land Ownership 

        Locals have noticed an increase in the number of tourists in the area over the past 

decade.  This transition in combination with the increased number of foreigners settling in the 

area has created demand for more coastal development.  This high demand has also lead to a rise 

in the cost of land, particularly along the coast.  A current landowner mentioned that beachfront 

property used to be essentially worthless, but now has a value that is 500 times greater than other 

land in Panama. He also highlighted the difficulty in getting land titled, mostly stemming from 

the inconsistent methods of establishing land ownership, which includes titled land, concessions, 

and right of possession.  

Competition for land has only further complicated the process of distributing land 

titles.  For example, Playa Toro, a beach in Pedasí, was once home to a number of locals who 

received their land titles from the mayor at the time.  These titles, although official, did not 

comply with federal regulations and therefore the land was re-titled to a developer who took the 

liberty to clear the land (informal interview). This is just one case that highlights the lack of 

compatibility between land distribution agencies.  Previously, five agencies had the ability to 

distribute titles, but to try and negate issues regarding incompatibility, they were amalgamated 

into one agency, ANATI (Autoridad Nacional de Administración Tierras). 

 

2. Context 

        Globally, 15.4% of land, if Antarctica is excluded, and 3.4% of ocean is protected within 

209,429 protected areas (UNEP-WCMC).  In Panama, SINAP (Sistema Nacional de Áreas 
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Protegidas) is the national agency that coordinates protected areas.  They are responsible for 65 

protected areas that account for 34.43% of the national land cover (CBD).  There are two 

protected areas on the eastern side of the Azuero Peninsula: Isla Iguana and the Pablo Arturo 

Barrios Wildlife Refuge.  The implementation of the Pablo Arturo Barrios Wildlife Refuge in 

2009 was accompanied by a proposal to expand upon the land use management plan within 2 

years.  According to conversations with ANAM, there is currently no formal management plan 

for the refuge.  Even without a management plan, there are limitations to activities that can take 

place within the refuge.  Article 11 of the declaration of the refuge highlights twelve activities 

that do not align with the goals of the refuge.  The activities include, but are not limited to, the 

extraction of natural resources, introduction of exotic species, environmentally disruptive 

infrastructure development, and the deposition of contaminants (ANAM, 2009).  The restrictions 

in the refuge have the capacity to ensure the protection of the mangrove ecosystems, but 

unfortunately  there is insufficient enforcement.  One main reason for this is the severe 

understaffing of national and local authorities (Parker et al., 2004). This lack of enforcement 

allows landowners near the refuge to take advantage of resources without 

repercussions.  According to a local landowner, illegal activities that are known to take place 

within the refuge include crop dusting and harvesting of mangroves.   

        There is a clear discrepancy between what is deemed as law and what is actually 

enforced, particularly in the context of the refuge.  A common debate that arises regarding 

protected areas and regulation enforcement is the demand from locals for the restrictions.   For 

example, when resources are extracted for the intents and purposes of maintaining a livelihood, 

does the government have the right to intervene?  In Pedasí, it was known that the refuge was 

being exploited.  Was this a common desire among locals or was there in fact a demand for 
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conservation?  Surveys including questions about mangrove ecosystem services, economic value, 

conservation laws and enforcement, and development were conducted. If there is a genuine 

demand for conservation among the local population, pressure will be put on officials to improve 

enforcement.   The main issue that needs to be overcome is a lack of communication between all 

government agencies, which translates into a knowledge gap among citizens. 

 

3. Methodology 
3.1 Study Site 

 
Figure 1: Map of Panama highlighted ANAM Protected Areas 

 
Figure 2: Close up of the Southeastern corner of the Azuero Peninsula.  This map displays our 

study sites whereby 1 is Punte del Tigre, 2 is Playa Arenal, 3 is Punta Mala, and 4 is Playa 

Venao. The Pablo Arturo Barrios Wildlife Refuge is shown in yellow. 
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Our project explored potential mangrove conservation in Pedasí, Panama.  This particular 

region, along with most of the Azuero Peninsula, has been subject to high levels of deforestation, 

to which mangroves were not excluded.  While our interviews remained within the borders of 

Pedasí, the Pablo Arturo Barrios (PAB) Wildlife Refuge was also identified as an area of 

interest.  The role of mangrove conservation in the development of the refuge is one of the 

reasons that we decided to integrate it into our project.  Within the PAB Wildlife Refuge, there 

are three prominent locations with mangrove ecosystems: Punta Mala, Playa Arenal, and Punta 

del Tigre.  The PAB Wildlife Refuge became a protected area in 2009 and its borders extend 

200m from high tide between the mouth of Río Purio and Punta Mala (ANAM  RESOLUCIÓN 

AG-0313-2009).  The goals of the refuge are highlighted in Article 6. 

Artículo 6: Establecer como objetivos específicos del Refugio de Vida Silvestre 

Pablo Arturo Barrios: 

1. Proteger el ecosistema de manglar como fuente de la economía pesquera de las 

comunidades locales, sin menoscabar la importancia de los demás bienes y 

servicios que estos nos ofrecen y que son reconocidos como de vital importancia 

para mantener la calidad de vida de todos los habitantes y la seguridad ambiental 

del país. 

2. Conservar y proteger la fauna y flora marino-costeras, y los hábitat asociados. 

3. Promover el establecimiento de una red de conectividad que propicie un 

corredor marino-costero entre las áreas protegidas ubicadas en la costa de la 

provincia de Los Santos. 

4. Fomentar el desarrollo socioeconómico y cultural de las comunidades 

relacionadas al área protegida, promoviendo buenas prácticas ambientales de uso 
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de los recursos naturales, con la finalidad de efectuar un aprovechamiento 

sostenible de los recursos marino-costeros del área protegida. 

5. Promover actividades científicas, investigativas, recreativas y/o educativas con 

énfasis en la conservación y protección del ecosistema marino-costero y de las 

especies de flora y fauna presentes en el área. 

6. Promover la participación ciudadana de manera activa y transparente en la 

gestión del área protegida, con el fin de que reconozcan que la misma contribuye 

al mejoramiento de la calidad de vida de todos los lugareños. 

(ANAM, 2009) 

Beyond the PAB Wildlife Refuge, our attention also focused on Playa Venao.  This beach 

and the surrounding area has seen significant land use changes over the last several years.  An 

area that was once forested and home to a lush mangrove forest has now been replaced with bars 

and hotels to cater to the growing tourism industry in the Azuero Peninsula (informal 

interview).  The PAB Wildlife Refuge is our example of an area with the potential to be 

protected whereby Playa Venao shows the challenges in conservation, lack of enforcement of 

regulations and increasing development projects, and the negative outcomes associated with 

degradation. 

3.2 Survey Design and Sampling 

The main goal of the survey was to gain insight on local perceptions of nearby mangrove 

ecosystems.  To achieve this goal, questions ranged in topic from ecosystem services and 

benefits to coastal development to conservation efforts.  With this data we were able to identify 

knowledge gaps and assess the demand for conservation in Pedasí.   
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The survey consisted of contextual questions and both multiple choice and open ended 

questions.  For the sake of simple analysis, most of the questions were multiple choice.  We also 

found through our trial that multiple choice was more accepted in order to minimize the length 

and complexity of the surveying process.  The original survey was tested by a small group of 

fishermen.  Based on their comments and confusion, we improved the wording of unclear 

questions and removed questions that did not directly adhere to the goals of the survey.  These 

changes made the survey more approachable for the general public. 

In order to collect primary data, surveys were distributed to two different sample 

populations. These groups included fishermen and other Pedasí locals.  Fishermen were sampled 

separately because their livelihoods are the most directly related to the health of mangrove 

forests. APROSETUR, a fishing and tourism organization in Pedasí, was our main contact for 

reaching this sample population.  The organization consists of 12 members, both fishermen and 

tourism representatives.  Eight of these members, the only ones in attendance, were surveyed at 

their weekly meeting.  There are approximately 60 full time commercial fishermen in Pedasí.  

Data collection for the general population was done by sampling customers at the local 

grocery store, El Pueblo. Both interviewers stood by the entrances with copies of the survey as 

well as a page containing researcher contact information and research context. Sampling was 

done for three days, at various times. In order to account for various work schedules, we went to 

the grocery store on three different days at a different time each day.  Each interviewer 

approached as many people as possible.  As there is only one main grocery store in town, it was 

assumed that everyone shops there and therefore a sample taken from there would be 

representative of the total population. Traffic flow in and out of the grocery store was slow, so 

we were able to survey every customer.  
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We conducted all of the surveys and important definitions were clarified on the 

survey.  While this was beneficial in terms of maintaining consistency, it may have also been a 

limitation because participants may not have felt completely comfortable voicing their honest 

opinions to strangers.  The survey was intended to be neutral, but it is possible that our affiliation 

with an environmental organization created a bias in the minds of the participants.  We made 

sure not to prompt answers and always clarified questions with the same response.   

        In addition to surveys, a few informal interviews were conducted with various 

landowners and government officials.  Our intention with this component was to gain further 

understanding of  land management regulations and limitations with conservation 

enforcement.  This method of data collection was less structured than the surveys and all 

questions were open ended.  The contacts were found through our own investigation. 

3.3 Ethics 

        The majority of our data was collected via primary sources, through the medium of 

surveys and interviews, so we ensured to follow the McGill Code of Ethics throughout the entire 

process.   Additionally, our background, intentions, and affiliations with McGill University and 

the Azuero Earth Project were clearly explained.  Confidentiality was confirmed by not 

recording names or personal information and by archiving all data.  Each participant was given 

an explanation of the project and of our proposed method of returning the information to the 

community.  Participants who did not understand our intentions or were not interested in 

participating were in no way obliged to participate.  Oral consent was received from each 

participant prior to the commencement of the survey.  We attempted to overcome language 

barriers by allowing participants to complete the survey in Spanish or English.  No translators 

were used throughout the process as we felt comfortable recording responses ourselves. 
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4. Results and Discussion 

4.1 Survey results 

91% of people surveyed said that there are economic, environmental, and/or social 

benefits to mangroves.  This is compared to the 3% of people who said there are no benefits and 

6% of people who said that they did not know whether or not there are benefits.  The benefits 

mentioned can been in Graph 1 in the appendix.    The list of benefits was compiled based on 

responses from an open-ended question.   The benefits that we identified as being the most 

relevant to Pedasí, seen in section 1.3,  were fish habitat, carbon sequestration, water filtration, 

coastal protection, and tourism.  All of these were mentioned to some extent except for carbon 

sequestration.  Responses have been simplified and sorted into categories.  65 people were 

surveyed, however there are more than 65 responses listed because participants were not limited 

to only provide one answer.  The importance of mangrove ecosystems as serving as a habitat for 

animals, including fish, was the most commonly mentioned benefit.   The next most common 

benefit was coastal protection.  Many responses were relatively vague and therefore show that 

there might be a lack of circulation of reliable information regarding mangroves.   

Among fishermen, surprisingly only 43% of those surveyed mentioned the importance of 

mangroves as an animal habitat.  We thought that fishermen would be an important group of 

individuals to include in the survey because of their direct dependence on the health of the 

natural environment and the importance of mangroves as a fish breeding habitat and food 

source.  Mangroves play an important role in maintaining steady fish populations and therefore 

also influence the economics of the fishing industry. Our sample only consisted of 7 fishermen, 

so the results are not likely representative of the entire fishermen population in 

Pedasí.  According to APROSETUR, there are approximately 50-60 commercial and artisanal 

fishermen in the area.  Only 8 members of APROSETUR were at their meeting and some of 
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them were involved with tourism and not fishing.  Surveying fishermen at the port at Playa 

Arenal was also challenging because everyone has different hours and there were not many 

people around at the time when we were told most fishermen would return for the day.  These 

limitations therefore may have skewed our results. 

83% of participants said that mangroves in Pedasí were threatened and 8% of participants 

did not know whether or not mangroves were threatened.  Among those who recognized a threat, 

the most frequently mentioned concerns were development and deforestation, seen in Graph 

2.  Differentiating between individual perceptions of land use change was challenging.  For 

example, clearing of land for livestock and logging were both included in the deforestation 

category.  Deforestation in some cases could also be intended as meaning the cutting down of 

trees for the purpose of development.  Additionally contamination was a vague term that was 

mentioned relatively frequently.  In some cases it included contamination from agriculture, 

specifically pesticides.  Other mentions of contamination likely included garbage, which is 

shown as its own threat because some people mentioned both as their own unique 

threats.  Despite the variety of answers, the majority of people were concerned about the 

environmental impacts of development. 

        We defined coastal development as any industrial, residential, commercial, or tourism 

infrastructure built on or near the coast. These developments were identified as being a threat to 

mangrove ecosystems, but despite their negative impact on the environment, 77% of survey 

participants stated that there were positive impacts due to such developments.  69% of the 

mentioned benefits were in reference to the economy.  Economic benefits included tourism, job 

creation, and more business at local establishments.  This question generated substantial 

feedback that emphasized the importance of sustainable and environmentally friendly 
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construction and development.  Additionally, 74% of participants said that there were negative 

impacts of development.  Everyone that listed possible negative impacts mentioned 

environmental impacts in some way.  Issues ranged from deforestation to habitat degradation to 

pollution.  Moving forward, 63% of people wanted to see more coastal development and only 

27% of people did not want to see any more development.  Again, a desire for more sustainable 

development was mentioned. 

 

4.2 Monetary Valuation of Ecosystem Services 

The general response from the community regarding the economics of mangroves was 

that they have a very high value.  Ranges of values were provided  on the survey based on 

estimates from previous research of the value of 1Ha mangroves.  72% of participants gave 1Ha 

of mangroves a value of $30, 000 or above.  It was clear that no one had any true sense of 

how  price of a natural system was evaluated, but many respondents mentioned that mangroves 

were priceless and could not be evaluated.  Economic valuation refers to the attempts at 

quantifying and expressing in monetary terms the full value of environmental resources, 

including both direct and indirect ecosystem services.   This controversial method of assessing 

nature is being mentioned because it has the potential to be a useful tool in natural resource 

management.  It is important in providing an estimate of the long-term value of environmental 

services that are often overlooked for the sake of short term economic growth.  A full analysis of 

short-term and long-term economic benefits of land was not completed due to a lack of time and 

sufficient expertise; however, the following provides an overview of the techniques for 

evaluating the worth of ecosystems and a discussion of monetary value of ecosystem services 

relevant to the mangroves in the Pablo Arturo Barrios Wildlife Refuge. 
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4.2.1 Valuation Methods 

 The following section addresses various methods of evaluating ecosystem 

services.  Indirect services in particular are difficult to evaluate and there is no single agreed 

upon method for determining value.  This lack of a universal method can increase the challenges 

associated with comparing values and therefore decrease the credibility of the entire 

approach.  Despite this added limitation, these methods are a starting point for raising 

understanding of the value of ecosystem services. 

Use and Non-use Values 

        As mentioned in section 1.3, ecosystem services have been grouped into 4 different 

categories: provisioning services, regulating services, supporting services, and cultural services. 

Economists have attempted to place market values on these services, with varying levels of 

success . The first step in valuing these services is to separate them into two broad categories: 

use values, and non-use values. Use values includes direct use values, indirect use values, and 

option values. Direct use values refer to goods such as timber, fish, and other products that 

require direct interaction with the ecosystem. Indirect use values refer to values possessed by 

ecological functions, such as water filtration, or carbon sequestration(Mukherjee et al., 2012). 

Option value refers to the value that is placed on a good or service by an individual who may 

never actually use this particular resource, but would like to maintain it and have the option to 

use it in the future (Baker et al., 2014, Salem et al., 2012). 

        Non-use values can be grouped into existence values and bequest values. Existence value 

refers to the value an individual hold for knowing that an environmental good exists. Bequest 

values are similar, the slight difference being that the value is placed on knowing that an 

environmental good will be available to the next generation (Baker et al., 2014, Salem et al., 

2012). 
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Market Price Approach 

Goods that have a real market price, like lumber and fish, are given value based on 

current market prices. Value is derived from the total revenue that is derived from a particular 

good or service that the ecosystem provides (Salem et al., 2012). 

Contingent Valuation 

Contingent valuation is currently the only technique used to measure non-use values of 

environmental resources. This technique utilizes surveys as means to estimate a maximum 

willingness to pay (WTP) for a particular good or service, or the willingness to accept (WTA) 

any hypothetical change to environmental quality (Baker et al., 2014, Salem et al., 2012). 

Travel Cost Method Approach 

Travel cost method (TCM) is applied when valuing the recreational aspect of an 

ecosystem. The idea behind this method is to evaluate the costs involved with visiting a 

particular site, such as fuel costs, parking fees, entrance fees, and frequency of visits, which can 

give the economist a value that represents in monetary terms the willingness of individuals to 

pay for the recreation services provided by ecosystems (Baker et al., 2014, Salem et al., 2012). 

Replacement Cost Method Approach 

Replacement cost method (RCM) values an ecosystem service by calculating how much 

it would cost to replace this service with the same quality and magnitude with a man made 

alternative (Salem et al., 2012).          

 

 

4.2.2 Valuing Specific Services 

        Scientists and economists alike have worked throughout the years to attempt and value 

individual ecosystem services. Several estimates have been made, but these have been seen to be 
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highly variable and very subjective. The following section will be a summary of the current 

monetary estimates that are found in the literature concerning mangrove ecosystem services. 

Fisheries 

There have been a variety of studies that have looked into the relationship between 

mangrove cover and fish catches. For example, in the Gulf of California, a study conducted by 

Aburto-Oropeza (2008) that identified a positive link between the abundance of mangroves and 

the total amount of fish catches within fisheries in the area. The study was taken a step further 

and calculated a value of US $37,00 per ha of mangrove fringe, for the services that it provides 

in terms of fish catches alone. 

        Although that study was done in Mexico, there have also been estimates about the value 

that Panamanian mangroves have in terms of fisheries. ANAM-ARAP (2013), based on other 

sources, have placed a value of B/.2,937/ha/yr based on the role that mangroves on the Pacific 

coast of Panama play on commercial fishing. The value for Panamanian mangroves is 

considerably lower than that of Mexican mangroves, which demonstrates the high variability in 

the valuation of ecosystem services. 

        Another example is given by Mukherjee et al. (2014) which estimates that mangroves 

yield a value of US $17,090.10/ha/yr for their role in supporting fisheries. This value was given 

as an average for global mangrove populations. 

Carbon Sequestration 

Defining a value for carbon sequestration has proven to be tricky. For instance, there is 

still plenty of variation regarding the estimates of the amount of carbon found in mangroves, as 

well as the amount they actually sequester (ANAM-ARAP, 2013, Donate et al., 2011). 

Regardless of these uncertainties, there has been several attempts that try to quantify the 
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monetary value that a ha of mangroves is worth based on its carbon sequestration. ANAM-

ARAP (2013) averaged the value of a ton of carbon between the years 2005, 2006, and 2007, 

which was set by the kyoto protocol. Based on estimates of carbon sequestration and storage 

estimates done by Murray et al., (2011), they have estimated that mangrove forests hold a value 

between US $105,985 - 142,065 per ha of mangrove. This value doesn’t only include the 

sequestration of carbon, but also the amount of carbon which stands to be released if the 

mangroves were cut down (ANAM-ARAP, 2013). 

        These values lie on the higher end of the spectrum, mainly because they are looking not 

only at carbon sequestration, but also currently stored carbon. Mukherjee et al. (2014) estimated 

the value of carbon sequestration in mangroves by citing research done by Donato et al., (2011). 

The value that was given to this particular ecosystem service was estimated to lie somewhere 

around US $195.23 per ha of mangrove (using 2007 US dollar values). 

Coastal Protection 

Coastal protection has been, for economists, one of the easier ecosystem services to 

quantify in a monetary terms. This has been calculated by aggregating the total potential costs of 

all damages caused by the absence of mangroves. This includes damages to infrastructure, profit 

losses caused by sedimentation or flooding, among many other established indicators. By 

summarizing peer reviewed articles in the literature, Mukherjee et al. (2011) averaged a total 

value of US $8459.12/ha/yr. 

        On the other hand, other estimates, such as ones done by Tri et al. (1996), have estimated 

a value between US $370,000 - 790,000 per ha of mangrove. It is important to note that this 

estimate is an absolute value, and not a rate given per year. 
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Ecotourism 

Based on the literature, ecotourism has yielded some of the highest monetary values 

among mangrove ecosystem services. Mukherjee et al. (2014) analyzed peer reviewed case 

studies from different countries (Bangladesh, Jamaica, Guadeloupe, Martinique, and Gambia) 

and came up with average value of the value that mangrove ecotourism holds. They value they 

came up with was US $14072.14/ha/yr. Among all the different ecosystem services that 

Mukherjee et al. (2014) analyzed, ecotourism held the second highest value, behind fisheries. 

 

4.2.3 Challenges 

Placing an economic value on services that mangroves or other ecosystems provide can 

be difficult. There are ethical issues surrounding the monetary quantification of ecosystems, as 

many people can feel uncomfortable placing a dollar value on any form of life, something which 

we experienced throughout the surveying process. Monetary valuation of ecosystems, however, 

has proven to be an important tool. It can shed light on the potential benefits of a proposed policy 

or initiative, and help implement alternative methods of management (WHO, 2015). In terms of 

mangroves, the biggest obstacle in the quantification of ecosystem services they provide is 

largely due to a relatively limited amount of knowledge about the services mangroves can 

provide. In addition, mangroves and their ecosystem services are interrelated to other ecosystems 

such as estuaries, coral reefs, seagrass and others, which makes it difficult for any single 

ecosystem service to be attributed solely to mangroves (ANAM-ARAP, 2013). There is also  a 

large amount of variation among global mangrove populations. Differences in diversity, size of 

ecosystem, associated ecosystems, and latitude, all influence the ecological functions of a 

mangrove forests. This can translate into different mangrove forests having entirely different 
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values for the same ecosystem service. This difficulty in understanding and quantifying 

ecosystem services is particularly evident in the large variation of values determined by different 

studies. 

Giving environmental services a market value may be beneficial for conservation because 

it provides a tangible price for previously intangible systems that can be understood by 

government officials and civilians alike.  Providing a baseline value can allow integration into 

policy.  Despite these benefits, it is also important to consider the downsides of putting a price on 

nature.  The tragedy of the commons, relevant to mangroves because they are a shared resource, 

comes up when measuring services because often the benefits will be for those directly involved 

in the extraction, while a collective of individuals will feel the consequences. The concepts of 

ownership and benefit can add a bias to the calculations and could then either result in an 

underestimation or overestimation of the true value (Purushothaman et al., 2013).  If monetary 

valuations were to be included in the mandatory environmental impact assessment submitted by 

the developers, it is possible that they would downplay the benefits in order gain approval for 

their project.  Additionally, by labeling ecosystem services with a price, it becomes easier for 

those with wealth and power to justify destruction with a check, hence  overlooking the actual 

importance of the service. 

 

4.3 Enforcement and Regulation 

The most common ranking of people with the most influence in protecting mangroves, 

according to our survey, was the federal government, followed by the local government, the 

community, community leaders, non-governmental organizations, and finally developers.  There 

was some uncertainty and confusion regarding this question; however, there is a clear consensus 
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that governments should play a major role in conservation.   Locals thought that governments 

had the most influence, but did not currently display confidence in their ability to protect 

mangroves.  According to our survey, 81% of participants do not think that current regulations 

and laws are sufficient for protecting mangroves.  The most common response for the percentage 

of mangroves currently protected by law in Panama was 0-25% and 94% of people wanted to see 

75-100% of mangroves protected by law.   Several participants mentioned that 100% of 

mangroves are legally protected, but they claimed that this was only a formality.  A meeting with 

an official from ANAM confirmed that law protects 100% of mangroves and that it is illegal to 

cut them down for any reason (informal interview).  While mangroves are all protected, this is 

not enforced by a single agency or organization, but rather by a multitude of laws administered 

by different organizations.  Mangrove protection is mentioned directly or indirectly in at least 66 

laws, decrees, rules, or resolutions (ANAM-ARAP, 2013). These statements fall under a variety 

of government departments including fisheries, tourism, agriculture, forestry, industry, mining, 

port operations, and of course natural resources.  Because environmental protection falls into the 

hands of so many departments, there is a decrease in liability and it becomes easier to ignore 

problems and hope that someone else takes care of them. 

ANAM is intended to be the keystone authority on environmental issues in Panama; 

however, their influence is limited because they are not situated at the executive level of 

government.  Additionally, SINAP rulings fall under ANAM’s regional profile.  This means that 

on a national level there is very little money or power supporting environmental issues or 

protected areas at the regional level.  Some allegations claim that the creation of ANAM 

worsened the management of protected areas because it split the budget and decreased funding 

(Parker et al., 2004). 
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Additional conversations with locals uncovered issues associated with the frequently 

changing administration.  Each time a new president comes into power, there is a transition of 

staff members within governmental departments across the country.  This turnaround makes 

planning for long-term projects challenging because new people have new motivations and need 

to learn the basics of the department.   This is particularly relevant for environmental issues 

because often impacts of degradation are not felt immediately.  Despite this issue, people are 

generally hopeful that the Varela administration will stabilize corruption that remains from 

Martinelli’s term as president. 

Further criticisms suggest that corruption and bribery play a large role in challenging 

enforcement. Conversations brought up intentions of sustainable practices in development in the 

refuge, specifically regarding the conservation of mangroves.  Reportedly, as previously 

mentioned, there are already illegal activities taking place on this property and neighbours do not 

trust the promise of sustainable development.  Development projects in protected areas, and 

other sensitive areas, demand the completion and approval of an environmental impact 

assessment.  Approval is given by ANAM, often with assistance from ARAP if the proposed 

development is in a coastal area.  Project approval involves a delegation of the type of 

development that is allowed to take place on that particular property.  A local with extensive 

knowledge in this area told us that although these regulations do exist, if the developer knows the 

right people or has enough money, projects can often be negotiated to benefit the developer. 

 

4.4 Playa Venao Case Study 

        One of the main motivators behind this entire project came from our observations of the 

severe deforestation that took place in Playa Venao. We spoke with 4 different people that have 

been living either in Pedasí, Venao, or surrounding areas and have witnessed the land use 
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changes taking place. Given the nature of our interviews, which were more informal 

conversations, the dates given are approximations and are not specific. This case study is not 

meant to be an exhaustive account of the events that happened at Playa Venao, but rather a 

narrative of how the situation unfolded through the perspective of the locals we spoke with. 

        Although the mangroves that once lined the coast of Playa Venao were cut down 

approximately a year and a half ago, the situation began around 3 years ago. One of the people 

we spoke with attended the “conciencia ciudadana”, a mandatory meeting involving the 

community that all developers must hold if they are to receive the necessary construction 

permits. Many representatives from Pedasí attended the meeting, as well as members of the 

community and employees from Proyecto Ecológico Azuero. One staff member observed that 

the meeting was conducted simply to comply with the requisites necessary to receive the 

construction permits. The deals were already done, construction teams had been hired and it was 

clear that it was not the intention of the developer to gather public opinions about the proposed 

development. The presentation lacked transparency; the developers used technical terms without 

providing explanations. Looking back, my interviewee says, “They outright lied to everyone 

there. When the topic about mangroves came up, they told us the mangroves would not be 

harmed or compromised in any way.” In the end, the developers took down 1.5ha of mangrove 

forest and built the Playa Venao Hotel Resort. Currently, a new development, Blue Venao Ocean 

Village, is under construction. 

The feelings of helplessness and suspicions of bribery and corruption were common 

trends among our interviews. The developers in charge of the Playa Venao Hotel Resort have 

been known to have close personal ties with ex-president Ricardo Martinelli. Although we were 

never presented with any hard evidence suggesting this relationship, the locals we spoke to 
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mentioned the rate at which development has taken place as well as the status it was granted. 

According to one of our interviewees, ANAM granted the Playa Venao Hotel Resort a building 

permit of category M2, which gave them great freedom to build whatever they want. Two people 

mentioned possible solutions for future development projects: more meetings with the 

community and a more substantial presence from government representatives.  They also suggest 

that these meetings are made more accessible and are genuinely relevant to all stakeholders, 

meaning that the input of the community is considered before plans are approved.   

On a final note, the Venao local we spoke to has already begun to see the effects of 

environmental neglect. “The tide is coming higher than ever before, it’s beginning to 

compromise the buildings so they had to invest in building a rock barricade to protect them from 

the ocean”. He also mentioned that the very market to which they cater -surfers- will be be 

compromised by their development style. By cutting down the mangroves and diverting the 

various streams that fed into the bay, they have altered the natural flow of sediment, upon which 

the famous surf break was reliant. As someone who has lived there his entire life, he told us with 

confidence that the quality of the wave has decreased, and people have started to notice. We 

personally witnessed the erosion and flooding problems that both Playa Venao Hotel Resort and 

Blue Residential have to deal with. The barriers accentuate the lack of developmental foresight 

shown by many coastal projects and they are likely early symptoms of the economic 

consequences that these developers will have to deal with in the future. This is a clear example of 

how a lack of proper land management and corruption can lead to development that is 

unsustainable and unbeneficial not only for the community, but the developers themselves. 
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5. Conclusion 

The primary outcome of our research is the exposure of the challenges facing the 

potential conservation of mangroves in the Pablo Arturo Barrios Wildlife Refuge. Through this 

report we have expressed that mangroves are indeed threatened and worth being conserved 

because of the ecosystem services that they provide to the local and global community. Our 

results showed us that although there is a high demand for mangrove conservation among locals, 

there are certain difficulties that face this aspiration.  

The community in Pedasí believes that local and federal governments have the largest 

influence over the protection of mangroves. This is contradictory to the fact that participants 

deemed current laws enforced by ANAM and other government agencies to be insufficient in the 

conservation of mangroves. This discrepancy between law and practice is one of the most 

pressing issues facing conservation efforts. Lack of enforcement and high rates of corruption 

play a role in the lack of confidence of the law that the community expressed. The lack of 

communication that exists between government agencies and the community has also resulted in 

accountability being taken by any governmental agencies. 

This lack of accountability is not restricted to the government, but is also apparent among 

developers, albeit for different reasons. Our survey results indicate that community members 

regard developers as having the least amount of influence regarding mangrove conservation. In 

reality, it’s developers themselves who are responsible for the majority of mangrove 

deforestation. Corruption in the form of bribes often takes precedent in land conflicts and 

development plans, a practice that undermines the value possessed by mangroves. 

The value of mangroves is difficult to translate into economic terms and the high demand 

for coastal properties highlights the preference of short-term economic benefits that development 
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projects can provide. This has put the often indirect, long-term ecosystem benefits of mangroves 

against the direct monetary values of development. As a result, developmental projects often see 

mangroves as a hindrance rather than an asset, and developers include the fines associated with 

mangrove deforestation in their development projects. The ability to face nothing but monetary 

consequences has resulted in deforestation becoming the norm. 

A lack of knowledge among community members was also an identified factor that has 

contributed to the lack of efficient mangrove conservation within the refuge. This knowledge gap 

includes ecosystem services, which leads to a general undervaluation of the importance of 

mangroves. The lack of general knowledge of existing regulations (which is also related to lack 

of communication) has also led to any lack of community-led conservation initiative. 

We hope that through education and increased communication between governmental 

agencies and the public, the trend of mangrove undervaluation will be reversed. Increased 

community involvement in development plans and management, as well a demand for 

conservation by the community is important to put pressure on local authorities and developers 

to plan development in a sustainable and equitable manner. There should also be higher 

importance placed on the establishment of a coherent land-management plan by ANAM. This 

project could serve as a preliminary stepping-stone for future projects and ANAM in making that 

conservation issues are addressed for any management plan concerning the refuge. 
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Appendix 

 
Graph 1: This graph displays the benefits of mangroves according to people in Pedasí.  The 

benefits are shown based on how often they were mentioned in responses. 
 

 
Graph 2: This graph displays the commonly perceived threats to mangrove ecosystems among 

Pedasí locals.  The frequency represents how often each threat was mentioned. 
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Graph 3: This graph displays the public opinion, based on our survey results, regarding coastal 

development near Pedasí.  The trend shows that most participants thought that development has 

both positive and negative impacts and that most people wanted to see more development.  There 

was an emphasis on future developments being completed with more sustainable practices. 
 

 

 
(Salem et al., 2012) 

Table 1. This table summarizes the type of values given to certain ecosystem services specific to 

mangroves. It also includes the most common valuation methods used for each type of 

ecosystem service. 
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Sample Survey 

Contexto: Somos dos estudiantes de la Universidad McGill, situada en Montreal, Canadá y 

estamos trabajando con el Proyecto Ecológico Azuero aquí en Pedasí. 

Estamos participando en un programa llamado PFSS (Panama Field Study Semester), en el cual 

– desde hace más de 10 años, se asigna a estudiantes proyectos de investigación en Panamá. 

Nuestro proyecto de investigación está enfocado en la conservación de los manglares, 

particularmente en el “Refugio de Vida Silvestre Pablo Arturo Barrios”. El objetivo de nuestro 

proyecto, es conocer la opinión pública y el conocimiento sobre los manglares y combinar esta 

información con un análisis económico del área tratando de establecer una conexión entre la 

conservación de los manglares, los desarrollos sostenibles, y la gestión del uso del suelo. Nuestra 

meta es que la información de este proyecto contribuya a desarrollar – dentro del refugio, un plan 

de manejo coherente, integrativo, transparente e incluyente, el cual es urgente y necesario para la 

conservación efectiva de este sistema de manglares. 

 

Definiciones: 

Manglares - Los manglares son bosques costeros que pueden sobrevivir en agua salada. Un 

bosque de manglares es una colección de árboles, arbustos, helechos y palmeras donde el árbol 

principal es el manglar. 

Desarrollo costero - Cualquier infraestructura industrial, residencial, comercial o turística 

construida sobre, o cerca de la costa. 

Gracias por tomarse el tiempo para completar nuestra encuesta. Si tiene alguna pregunta, 

comentario o duda, o desea más información, por favor no dude en contactarnos. 

 

Contacto: 

Rebecca MacInnis: 

rebecca.macinnis@mail.mcgill.ca 

 

Hans Herrmann Alvarez: 

hans.herrmannalvarez@mail.mcgill.ca 

 

Proyecto Écologico Azuero: 

Apartado 0749-00015 

Pedasí, Los Santos, Panamá 

Tel. +507 995-2995 
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Encuesta Sobre la Conservación de Manglares 

Preguntas generales: 

1. Edad: 

2. Sexo: 

3. Profesión: 

4. ¿Cuál es su nacionalidad?: 

5. ¿Cuántos años tiene viviendo aquí?: 

6. ¿Cuántos meses del año vives en Pedasí?: 

 

Manglares: 

Servicios de los Ecosistemas 

7. ¿Cree usted que los manglares proporcionan beneficios económicos, ambientales y sociales? 

▢ Sí               ▢ No             ▢ No lo se 
 

8. Enumere los beneficios que los manglares proporcionan en el siguiente espacio. 

________________________________________________________________ 

________________________________________________________________ 

 

9. En términos monetarios, ($ USD), ¿cuánto considera que vale 1 Ha hectárea de manglar? 

▢  $0– $10,000   ▢  $10,000-$30,000   ▢  $30,000-$60,000   ▢  $60,000+ 

 

Amenazas percibidas 

10. ¿Cree que los manglares en Pedasí están amenazados? 

▢ Sí               ▢ No             ▢ No lo se 

 

11. Si usted considera que los manglares en Pedasí están en peligro, ¿cuáles serían las principales 

amenazas? 

________________________________________________________________ 

________________________________________________________________ 

 

Desarrollo Costero 

Definicion - Cualquier infraestructura industrial, residencial, comercial o turística construida 

sobre, o cerca de la costa. 

 

12. ¿Cree que el desarrollo costero tiene impactos positivos? 

▢ Sí               ▢ No             ▢ No lo se 

 

13. ¿Cuáles son los impactos positivos? 

________________________________________________________________ 

 

14. ¿Cree que el desarrollo costero tiene impactos negativos? 

▢ Sí               ▢ No             ▢ No lo se 

 

15. ¿Cuáles son los impactos negativos? 

________________________________________________________________ 
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16. ¿Desea ver más desarrollo costero en el futuro? 

▢ Sí               ▢ No             ▢ No lo se 

 

Conservación 

17. ¿Qué porcentaje de manglares en Panamá considera usted son protegidos por la ley? 

▢  0-25%      ▢  25-50%   ▢  50-75%   ▢  75-100% 

 

18. ¿Qué porcentaje de manglares en Panamá usted considera deberían ser protegidos? 

▢  0-25%      ▢  25-50%   ▢  50-75%   ▢  75-100% 

 

19. ¿Considera que los esfuerzos actuales para la conservación de los manglares en Panamá son 

suficientes? 

▢ Sí               ▢ No             ▢ No lo se 

 

20. En su opinión, ¿quiénes tienen la mayor influencia para proteger los manglares?: 

(enuméralos por orden de importancia) 

☐ Desarrollador; ☐ Comunidad; ☐ Lider(es) comunitarios; ☐ Gobierno local; 

☐ ONGs; ☐ Gobierno de la Republica;   

 

Poster promoting our community meeting: 

 
 

  

La Conservación de los Manglares de 

Azuero. 
 Ven a compartir y aprender sobre: 

- Sus beneficios 

- Su conservación 

- Su diversidad 

- Sus usos alternativos 
 

 

Viernes 24 de Abril 2015 

6:00 pm 

Proyecto Ecológico Azuero 

GRATIS! 

Para mas información contacte a 

carmela@azueroearthproject.org 

(507) 995-2995 
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