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Abstract

Costa Rica is aiming to be the first carbon neutral country worldwide. Although there are
national policies to accomplish this, Monteverde lacks a local plan to reduce and capture carbon
emissions. In this project, we investigated how Monteverde is promoting carbon neutrality,
analyzed data of carbon emissions and sequestration, and created infographics, blogs, and a
video as part of a carbon neutrality awareness campaign, on behalf of CORCLIMA. We aimed to
develop a campaign targeted at the Monteverde community that raises awareness of carbon
emissions to both residents and organizations.



Executive Summary

In 2017 Hurricanes Irma and Maria
hit Puerto Rico and caused massive
destruction. Other extreme events such as
earthquakes, droughts, wildfires and floods
have all been common themes and
occurrences in the news and media. While it
1s unfair to attribute these recent events
solely to climate change and rising
temperatures, it is irresponsible to neglect
the effect that the earth's rising temperature
has on the severity and frequency of natural
disasters (Roberts, 2017). The
Intergovernmental Panel on Climate Change
(IPCC) in their 2014 report claimed a strong
and direct correlation between the increased
number of these extreme events and climate
change (IPCC, 2014). Disasters like these
greatly increase the threat towards
ecosystems, wildlife, infrastructure, human
health and well-being.

Monteverde, Costa Rica is known for
its complex ecosystems and cloud forests
that house thousands of biodiverse species.
Therefore, climate change is an important
issue that threatens many of its natural
resources. Although Costa Rica has a
methodology for reducing its carbon
footprint on a national level, there is no plan
targeting the regional level. Due to this,
there is a lack of cohesive action within the
community for carbon neutral initiatives at
the local level (VanDusen, Personal
Communication. 2017, November 8). A lack
of results about greenhouse gas emissions
has caused the community of Monteverde to
be unsuspecting of its contribution to the
magnitude of carbon pollution which is

weakening their cherished biodiverse
environment (VanDusen, Personal
Communication. 2017, November 8).
Therefore, it is important that the
community becomes aware of how their
choices and actions add to the impact of
their carbon footprint. In this project, by
working aside CORCLIMA, we aimed to
reveal the significant sources of carbon
pollution in Monteverde in order to devise
media campaigns and initiatives to increase
awareness and participation in the
community.

The main cause for the vast
acceleration of climate change within the
past century can be explained by the
increasing levels of carbon dioxide
concentrations being emitted into the
atmosphere (Solomon, 2008). Carbon
dioxide is a greenhouse gas emission caused
by human activities, such as the combustion
of fossil fuels, transportation, deforestation,
waste management, industrial processes and
livestock.

For years Costa Rica has observed
subtle changes in the wildlife that have
drawn the attention of the country and its
policy makers. Therefore, Costa Rica has
been one of the more ambitious and
persistent countries fighting to reduce
carbon emissions among other greenhouse
gases (Welch, 2015). In 2015, the Costa
Rican government presented its Intended
Nationally Determined Contributions
(INDC), which outlines Costa Rica’s plan
for carbon neutrality by the year 2030. Costa
Rica has addressed climate change in many
different sectors of the government through
laws, national parks and technology.
Although the National Policy has led to the



implementation of legislations and laws,
there is a still a need for a behavioral change
campaign aimed at residents of the
community. Our sponsor, CORCLIMA,
seeks to fill this gap within the Monteverde
region.

Coordinator of CORCLIMA, Katy
VanDusen, describes the commission as a
movement where everyone is working to
create a more sustainable world. Over the
past two years CORCLIMA has collected
data pertaining to carbon emissions for three
organizations, including, the Monteverde
Friends School, Monteverde Institute, and
Monteverde Conservation League. The goal
of this project is to find the top contributors
of carbon emissions and the amount of
carbon offset by the three initiatives as well
as find a system which successfully
communicates our findings to Monteverde
residents.

Project Goals and Objectives

The goal of this project is to aid
carbon reduction efforts in Monteverde by
analyzing carbon emission data and
determining the best methods for sharing
outcomes with the community. To
accomplish this goal the team outlined the
following objectives:

1. Determine how Monteverde, Costa
Rica is promoting carbon neutrality

2. Determine the top contributors of
carbon emissions and the carbon
footprint for the three Monteverde
initiatives

3. Determine ideal public relation
mediums and social marketing

techniques that target the
Monteverde community in order to
develop a campaign to aid carbon
reduction efforts

Methods

We began our project by visiting and
assessing local initiatives that focused on
carbon mitigation and environmental
sustainability. This research allowed us to
gain a sense of how these initiatives reach
out to the public and local community as
well as how they are educating people about
the subject of climate change.

We then gathered carbon emission
data from three organizations. From the data
we identified the main contributors of
carbon emissions of each organization.
Additionally, we determined the total
amount of net carbon footprint of each
organization by gathering sequestration data
through tree plots owned by the
organizations. This information provided us
with the total amount of carbon
sequestration and net carbon output of all
three organizations.

Next, we conducted surveys to
understand ideal public marketing mediums,
how information is obtained, and how to
convey information to the Monteverde
community. In addition, we analyzed data
from a previous survey in Monteverde on
the same topic. The results of these surveys
directed the elements of the infographic and
provided us with the most ideal marketing
techniques to reach members of the
community.



Results

The Monteverde region is densely
populated with initiatives that focus on
environmental education and promoting
sustainable lifestyles. These organizations
are each unique and offer a variety of
services to the community. For example, the
Monteverde Institute and Life Monteverde
are open to public involvement and
participation by hosting different
presentations. A majority of the initiatives
we visited offer educational opportunities
about climate change awareness as well as
mitigation and adaptation practices. In
addition, all the organizations provide direct
or indirect services to residents of the
community. This being said, there are not a
lot of organizations that emphasize and
prioritize local involvement in their
initiatives. We also assessed the
organizations on the cost of their programs
and how their initiative missions impact the
larger scope of the national plan. Through
this assessment, we found that the
Monteverde Friends School and CIEE had
the biggest tuition and cost. We also
discovered that all of the organizations
impacted the national plan either directly or
indirectly.

We identified the top contributors of
carbon emissions for each of the three
organizations. Transportation was the
highest emission for the Monteverde Friends
School and the Monteverde Institute. Liquid
petroleum gas was the second highest for the
Monteverde Institute, and the highest for the
Conservation League.

Ch [@oool

Icons of the Top Contributors

One conflict that arose during this
process was that not all of the organizations
collected data from each of the sectors of
emissions. Therefore, the total emissions
calculated for each organization was not
completely accurate and was an advanced
estimate. In addition, we calculated the
sequestration data for each organization.
Following these calculations, it was
determined that the Monteverde Institute
and the Conservation League had already
reached carbon neutrality.

We then conducted interviews with
local high school students, in conjunction
with a survey conducted previously in the
Monteverde region with a larger sample
size, to identify the modes of
communication and marketing that are most
prevalent for the region. By analyzing the
responses from the surveys, we identified
that the majority of students did not
consistently consume any type of local
media. The students were also surveyed on
aspects of informational graphics that they
believe is best to depict data analysis. From
this, we found that the students believe
graphs, pictures and minimal text is ideal in
getting people's attention.

Finally, we used the results from
objective one, two and three to create
various types of medias, including an
infographic, video and blogs. From the
carbon emissions data, we constructed an
infographic for each organization that



displays the percentage of carbon emissions
from each source.
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Infographic for the Conservation League

We also produced a short
educational video that focused on
transportation because it was the overall top
contributor. The purpose of the video was to
raise awareness on how greenhouse gases
affect climate change, where the gases come
from, and what residents can do to reduce
their carbon footprint. Lastly, we created
blogs on the various subjects we covered
throughout our project. The blogs gave local
residents quick and in depth insights into the
different talks and presentations we attended
as well as more technical information about
sequestration and solar panel payment
systems.

Recommendations

Through detailed analysis from our findings,
we formulated four recommendations for
future work for CORCLIMA:

1) Place a greater focus on
community outreach to increase
attendance at local presentations
and events. This will not only

Vi

2)

3)

4)

increase the visibility and support of
local initiatives, but will also
increase the number of people
engaging in the initiative and will
strengthen the community’s progress
towards carbon neutrality.

Ask for one employee within the
organization to dedicate time to
efficiently organize data used for
the registries. By implementing a
more organized and central system
of data collection focused on section,
each organization will have the same
scope of data. Multiple employees
can collect the raw data, however
one employee should be responsible
for organizing it into this centralized
system every month. This will allow
the organizations to have a more
accurate representation of their
carbon emissions and decrease the
workload for multiple employees.
Invest in a device that can
accurately measure emissions from
septic tanks such as a static flux
chamber. For this project, an
Inaccurate equation was used to
estimate the amount of human waste
produced by each organization. A
static flux chamber will allow the
organizations to properly determine
the emissions from septic tanks with
more accuracy and ease.

Develop a system to measure
sequestration data from mature
forests within Monteverde. At this
moment, data about the diameter
base height and carbon biomass of
mature forests for use in
sequestration equations has not been



collected in Monteverde. The
development of a system for this data
collection, similar to the plot system
already in place for newly planted
and secondary trees, will allow for a
more accurate and in-depth analysis
for each of the organizations’ carbon
footprints, and could be expanded to
the community as a whole.

Conclusion

One of the current goals of the Costa
Rican government is to become a leader in
the global climate change movement. This is
portrayed specifically through their goal of
carbon neutrality by 2030. The movement
towards this goal is very apparent in the
Monteverde community. This is observed
through the organizations and initiatives
already in place that are working towards
education and the implementation of
sustainable practices and techniques. These
organizations include Life Monteverde,
Monteverde Institute, the Monteverde
Friends School, the Monteverde Community
Fund, CIEE and VTR.

Vii

Following the analysis of the
emissions data from the Monteverde
Institute, the Monteverde Friends School,
and the Conservation League, it was
determined that the top carbon contributors
were transportation, diesel, and LPG.
However, through the sequestration
practices of reforestation occurring within
all three of these organizations, it was found
that the Conservation League and
Monteverde Institute have already surpassed
carbon neutrality and have reached carbon
negativity as organizations. Due to its higher
transportation numbers, the Friends School
is still working towards the goal of carbon
neutrality.

Through the creation of our baseline
infographic, CORCLIMA has the capability
to display the progress each organization has
made on their carbon footprint annually.
This will serve as a progress report for the
organizations mentioned above by showing
changes in the amount of emissions each
year. In addition, a video and blogs were
created to assist CORCLIMA in launching a
carbon neutrality awareness campaign and
establish a platform for the distribution of
information to the community.
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Chapter 1: Introduction and Background

In September 2017, Puerto Rico was hit with two back to back crippling category five
hurricanes. In their wake over one million people were without potable water, three million did
not have cellular service, and the entire population was in the dark without electricity (Sutter,
2017). These hurricanes caused “Apocalyptic” damage to Puerto Rico and its infrastructure as
described by CNN correspondent Nicole Chavez. Puerto Rico and its residents will endure the
lasting effects of hurricane Irma and Maria for years as they try to recover from the devastation.

Hurricanes Irma and Maria are just two examples of recent natural disasters that have
occurred this past year. Earthquakes, droughts, wildfires and floods have all been common
themes and occurrences in the news and media worldwide. While it is unfair to attribute these
recent events solely to climate change and rising temperatures, it is irresponsible to neglect the
effect that the earth's rising temperature has on the severity and frequency of natural disasters
(Roberts, 2017). The Intergovernmental Panel on Climate Change (IPCC) in their 2014 report
claimed a strong and direct correlation to the increased number of extreme events, such as
wildfires, cyclones, hurricanes, and droughts (IPCC, 2014). Disasters like these greatly increase
the threat towards ecosystems, wildlife, infrastructure, human health and well-being.

As a result, across the globe, countries are implementing policies to improve the status of
their “carbon footprint.” Within Costa Rica, carbon pollution is an important issue that weakens
many aspects of the country’s rich and natural resources. Although Costa Rica has a
methodology for reducing its carbon footprint on a national level, including lowering emissions,
increasing tree coverage, and investing in hydroelectric, there is no plan targeting the regional
level and specifically the rich ecosystem of the Monteverde cloud forest (Daniels, 2010). Due to
this, there is a lack of action within the community for carbon neutral initiatives at the local level
(VanDusen, Personal Communication. 2017, November 8). Monteverde is known for its
complex ecosystems and cloud forests that house thousands of biodiverse species. Increased
temperatures have a direct correlation with a decreased presence of clouds which changes the
habits that these living species rely on to survive (Brenes, 2016). A lack of campaigning has
caused the community of Monteverde to be unsuspecting of their contribution to the magnitude
of carbon pollution which is weakening their cherished biodiverse environment (VanDusen,
Personal Communication. 2017, November 8). Therefore, it is important that the community
becomes aware of how their choices and actions add to the impact of their carbon footprint. In
this proposal, we aim to reveal the significant sources of carbon pollution in Monteverde in order
to devise media campaigns and initiatives by working alongside CORCLIMA to increase
awareness in the community. In chapter one, we begin with the background of climate change,
carbon pollution, the effects in Costa Rica, the national policy, and the current state in
Monteverde. In chapter two, we outline and highlight specific objectives and methods that we
used on site in Monteverde to accomplish the goal of our project.



1.1: Global Climate Change

Climate change is happening across the globe and no country or person is immune to its
effects (EPF, 2017). For a number of years, the earth has experienced cyclic heating and cooling
as seen in Figure 1. Both scorching heats and bitter colds have been experienced during the
Archean Super Warmth and both Ice Ages, neither of which were ideal for living. The variation
and frequency of these extremes is shown in Figure 2. It is not uncommon for the earth to
experience high and low temperatures, however recently these changes have become more
drastic and are not showing any signs of improvement (Letcher, 2009).
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Figure 1: History of global temperatures dating back fifteen thousand years. Current spike can
be seen as "contemporary warming" (Letcher, 2009)
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Figure 2: History of global temperature cycles dating back three-million years (Letcher, 2009).

The current increase in global temperature has not only affected quantifiable events like
melting ice caps, it has also derailed ecosystems through animal actions and changes in living
conditions. For example, migratory birds are significantly affected by the rising temperatures
(Beever, 2012). It has been recorded that their migrations begin a month earlier, and they are
wintering in more northern locations. This seemingly simple change creates a butterfly effect
which alters ecosystems. Plants that rely on birds for seed distribution have a smaller time period
where their seeds are ready to germinate and birds are present to eat the seed-carrying fruit,
resulting in reduced reproduction success rates (Beever, 2012; Letcher, 2009).

Rising sea levels, water acidity, and shrinking ice caps have all been identified as
consequences of climate change (Letcher, 2009). The consistent average annual loss of ice caps
is proportional to the annual average sea level rise, showing a strong correlation (Letcher, 2009).
Though the effects are not visible yet, as the average sea level has risen only about six
centimeters, there will be extreme consequences if this trend is not stopped soon. The Greenland
Ice Sheet, one of only two major ice sheets left on the planet, is most affected by the increase in
temperature, and its degradation is only accelerating (Letcher, 2009). Ocean acidification is
attributed to the fact that the ocean has absorbed more carbon dioxide than it can buffer. The pH



level of the world’s ocean is projected to decrease by 0.4 before the year 2100 (Letcher, 2009).
This means that ocean’s ecosystems will be vastly changed as many marine organisms can only
survive in certain pH regions. As a result, the oceans will lose beautiful biodiversity, and people
who rely on fishing to survive will find it increasingly harder to get by as the world’s population
of marine life declines (Letcher, 2009; Beever, 2012).

1.1.1: Climate Change and Forests

Climate change has also been identified as a catalyst of destruction of forest
environments, causing increased frequency, strength, and duration of forest fires, droughts, and
disease (Dale, 2001; Sturrok, 2011). Droughts occur sporadically in many climate zones, but are
becoming increasingly common worldwide (Dale, 2001). Higher temperatures have led to
greater evaporation rates in trees. This poses a problem because it causes more water than is
sustainable to be taken from soil, eventually inducing a drought (Dale, 2001). As seen in
California in recent years, frequent droughts lead to increased possibilities of forest fires.
Frequent forest fires have severe negative effects on the longevity of forests because they
“[increase] tree mortality, [increase] loss of soil seed banks, and cause species heterogeneity”
(Dale, pg.725, 2001). This results in smaller, less reproductive, and less diverse forests where
drought and fires are more frequent. Lower species diversity leads to increased susceptibility to
disease (Sturrok, 2011). The infection rate of plant pathogens depend strongly on temperature, as
tropical and subtropical regions have both the most diversity and highest infection rate of tree
pathogens in the world (Sturrok, 2011). With global temperatures increasing, the range of
hospitable areas for pathogens are also increasing, which allows them to spread into new
ecosystems and new species, causing increased mortality rates in forests worldwide (Sturrok,
2011). Forests are now at a greater risk than ever for destruction due almost entirely to climate
change (Dale, 2001; Sturrok, 2011).

1.1.2 Carbon Pollution

The main cause for the vast acceleration of climate change within the past century can be
explained by the increasing levels of carbon dioxide concentrations being emitted into the
atmosphere (Solomon, 2008). Worldwide, the amount of greenhouse gas emissions caused by
human activities has increased by 35% between the years of 1990 and 2010 (IPCC Climate
Change, 2013). These activities include the increase in fossil fuel combustion through the use of
transportation methods and deforestation, the accumulation of waste through organic processes
related to livestock, as well as through poor waste disposal systems, and through industrial and
commercial processes which pollute chemicals into the atmosphere (United States, 2017).
Greenhouse gases incorporate the emissions of multiple components, such as carbon dioxide,
methane, nitrous oxide, and fluorinated gases (IPCC Climate Change, 2013). The increase in
greenhouse gas emissions has presented a correlation with increasing global average warming
and climate change as shown in Figure 3.
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Figure 3:Relationship between Carbon emission and average temperature (Solomon, 2008)

1.2: Climate Change in Costa Rica

Costa Rica has been one of the more ambitious and persistent countries aimed at reducing carbon
emissions among other greenhouse gases (Welch, 2015). One of the reasons for its commitment
is the fact that Costa Rica currently emits around 14.6 million metric tons of carbon dioxide each
year, and that number is predicted to increase to 21.7 million tons. To reverse this trend, Costa
Rica is actively working to reduce its carbon dioxide emissions by 5.8 million tons (Climate
Action Tracker, 2017). Due to this, there have been subtle changes in the wildlife that have
drawn the attention of the country and its policy makers. For example, the extinction of the
golden toad was the turning point for many Costa Ricans in realizing the dangerous effects of
climate change on their treasured biodiversity (UMASS, 2008). Despite being a relatively small
country, Costa Rica is at the forefront of various climate change initiatives and carbon neutral
campaigns. In 2015, Costa Rica presented its Intended Nationally Determined Contributions
(INDC). The document outlines Costa Rica’s plan for carbon neutrality through 2030 and
pledges that it will reach zero net emissions by 2021(MINAE, 2015). Costa Rica has been one of
the leaders on the subject of climate change mitigation and adaptation (Shaver, 2015).

1.2.1: National Policy

Costa Rica’s national climate change policy follows three main courses of action: 1. To set up
and build governmental entities that are focused on developing climate change initiatives
nationally and internationally 2. To encourage Costa Rican citizens to support climate change
mitigation through increased forestation by individuals and the National Park Services 3. Invest
in technological infrastructure to continue towards the path of renewable energy and public
transportation (IPCC, 2014).



Costa Rica took the first steps towards establishing climate change policies in 1995, when
its government formed the National Environmental Council (MINAE, 2015). This executive
branch and others alike allow Costa Rica to be present and active on the global stage as a way to
direct the climate change conversation onto the smaller countries who might not have as big of
an impact on pollution, but whose entire economy relies on their natural resources and whose
populations are most affected by climate change. In comparison, larger countries like the United
States and China have many sources that contribute to their economic prosperity. In addition
these branches were established to oversee the country's overall goal, such that coordinated
efforts between commissions in agriculture and forestry, energy and transportation could be
accomplished efficiently (VanDusen, Personal Communication. 2017, November §; MINAE,
2015). Therefore, it is extremely important that Costa Rica remain a model for the world’s de-
carbonization process (MINAE, 2015).

Costa Rica is known for its natural beauty and therefore has placed great emphasis on
preserving forests, trees, and wildlife in its national policy. Trees play a significant role in
reducing carbon emissions because dense tree growth is directly proportional to the volume of
carbon taken in by the atmosphere. In 1949, Costa Rica received a large influx of residents.
During this time Costa Rica turned to farming along with other agricultural practices to support
its new population. To this day, Costa Rica’s agricultural sector accounts for over 35 percent of
greenhouse gas emissions. Therefore, Costa Rica’s National Park Service has worked to protect
25 percent of the country’s territory, such that it cannot be deforested for agriculture use or
damaged in any other way (Yglesias, 2017). As a part of Costa Rica’s climate change policy, the
National Park Service is constantly working on gaining more park protected land to offset the
emissions produced from farming. In addition, Costa Rica stated that it works closely with
National Forestry Financing Fund and the Costa Rican Payments for Ecosystem Program
(PESP). These funds aim to encourage individuals through compensation for fallow land and
trees (Le Croq, 2015; Daniels, 2010).

The National Climate Change Strategy of Costa Rica outlines transportation and energy
as two of the major contributors to carbon pollution (Mauri, 2009). In Costa Rica’s INDC, Costa
Rica stresses the necessity and importance of renewable energy. In fact, Costa Rica’s national
policy has been extremely successful in implementing renewable energy sources, such as
electricity, waste disposal and water treatments in Costa Rica. For example, according to the
Costa Rican Electricity Institute nearly 98 percent of energy was produced by renewable sources
(Okedu, 2017; Renewable Energy Focus, 2017). Costa Rica has spent years of investments on
technologically advanced infrastructure in order to further their commitment to carbon neutrality.
In the coming years, it has a plan set in place for additional investments for improvements of
waste disposal and water treatments (Androvetto, 2013). As it witnesses and embraces the
positive effects of the renewable energy, it moves forward with its initiatives and looks to
implement larger scale and more reliable trains and buses throughout Costa Rica. Over the past
20 years, the number of cars in Costa Rica has grown by almost 600 percent (Ticotimes, 2017).
Therefore, the government is pushing fuel-efficient energy sources such as electric, hybrid, and



flex-fuel car models as well as developing plans that would build a commuter train going
through “its urban core” (Toomey, 2017). The government is also “considering a carbon tax with
high rates for older cars, and some lawmakers want to jumpstart a countrywide move to electric
vehicles” (Welch, 2015). The hope is that the implementation of bus and train networks will
greatly affect the accessibility of Costa Rica’s rural areas to the point where visitors and
community members will not feel the need to commute by car everyday (Welch, 2015).

1.3 Promoting Community Involvement

While the National Policy is a significant step in the right direction towards Costa Rica’s
goal of zero net emissions, the implementation of legislations and laws is only the foundational
framework in actually making a difference. Over 85 percent of individuals within Costa Rica
have knowledge and a concern of the basic impacts presented by climate change (Vignola,
2013). However, this does not guarantee that this same percentage of the population is willing or
actively changing its behavior to support the reduction of carbon emissions. In a general sense,
individuals do not necessarily consider the potential negative impacts of their actions or practices
if these behaviors have been accepted into society (Cialdini, 1990). Such norms have become
ingrained within society, leading them to go unquestioned and continue to be promoted on a
daily basis, regardless of their harmful qualities.

A study conducted by Arizona and Pennsylvania State Universities focused on observing
changes in littering behaviors, and whether the subjects were influenced by the behaviors of
others. Figure 4 presents the differences in percentages of subjects who littered based upon the
presence of litter already existing within the environment, and the actions of individuals
surrounding them.
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Figure 4: Results of littering study done by Arizona and Pennsylvania State University (Cialdini,
1990)

As shown in Figure 4, the frequency of measured littering increased in pre-existing
littered environments. The rate of littering increased even more when the subject observed a
separate individual littering in the area. This adheres to the conclusion that individuals tend to
unwillingly follow social behaviors that they see around them. Therefore, it is necessary for



individuals to become aware of how these practices negatively impact society, or specifically the
environment as a whole (Cialdini, 1990). This is often done through the creation of awareness
campaigns.

The application of marketing tools has previously brought about successful awareness
campaigns by portraying results of quantitative data analysis in such a way that led to behavioral
changes in the targeted audience (Black, 2001). When establishing which marketing practices to
employ, it is necessary to gain a background of the targeted community and audience. For
example, in 2002 a syphilis campaign was launched in multiple cities to raise awareness of the
symptoms relating to the disease (Vega, 2005). The type of campaign implemented in each city
varied based on differences within the communities. In San Francisco, a campaign was put in
motion that incorporated humor and positive sex messages which provided information about the
symptoms (Vega, 2005). This type of campaign would not have been acceptable and successful
to communities that were on average more conservative, therefore it is necessary to get a good
grasp on audience (Vega, 2005).

Advertisements are a significant aspect of marketing due to the number of people who
see them on a day to day basis. Previous campaigns have established advertisements through the
use of newspapers, radio spots, public service announcements, and posters (Vega, 2005). When
creating an advertisement, it is also important to establish a logo or tagline to use. This offers a
quote or visual which allows for the audience to remember your advertisement and specific
campaign. These tactics allow for campaigns to reach a wide, yet intended community and
promote its purposes in a positive and successful way.

Additionally, the incorporation of educational campaigns to involve students or the
younger generation has had previous success (Aziz, 2016). Children and teens are more likely to
accept change, because they have not yet been drawn into the social norms accepted by society
and are more open to learning new things (Aziz, 2016). By directing a portion of the campaign
towards students, it will establish a sense of responsibility and will compel them to communicate
this information with their parents.

1.3.1 Communicating with the Community

The communities of Monteverde are unique in that they offer a vast diversity of
individuals including scientists and entrepreneurs who have travelled to Costa Rica for research
and business opportunities. Based on this combination, it is important to gauge how to best
present analytical information to each section of the community, and which platforms should be
used to best raise awareness throughout the entirety of the region.

The major platforms used to portray information to the Costa Rican community include
television, radio advertisements, and newspaper articles (Vignola, 2013). These platforms are
focused primarily towards the local residents. It is important to employ the use of different
techniques in order to present data to the different groups of the Monteverde community.



1.4 CORCLIMA

The National Policy outlines the country’s overall goal and hope for the future, however
all the changes that it works to implement are large scale and will take many years to approve
and accomplish. Climate change is immediate and the effects are imminent, therefore it is
important that there are smaller, non-governmental organizations working at a local level to help
address specific actions communities can practice to begin reducing carbon emissions. Our
sponsor, CORCLIMA, seeks to fill this gap within the Monteverde region. CORCLIMA, or “La
Comision Resiliencia al Cambia Climatico de Monteverde,” is a group of eight individuals with
connections to four major organizations in the Monteverde region who have come together to
create a campaign. The commission is actively “...uniting and aligning the efforts of local
organizations, businesses and individuals to make the Monteverde region climate resilient”
(Berens, VanDusen, Welch, 2016, p23). Coordinator of CORCLIMA, Katy VanDusen, describes
the commission as a movement where everyone is working to create a more sustainable world.
Over the past two years CORCLIMA has collected data pertaining to carbon emissions. The
main contributors of this information are the Monteverde Conservation League, the Friend’s
School, and the Monteverde Institute. The commission acts as a resource for the district to
become carbon neutral, as it applies the national policy for carbon neutrality on a more local
basis and identifies ways that all people can help mitigate the carbon emissions of the area. The
Monteverde Commission for Resilience to Climate Change also works with the Monteverde
Community Fund to sponsor a small grants program that helps fund research in climate change,
environmental education, ecological projects, and studies in carbon offsets. Through supporting
already existing committees, and inspiring new efforts to fight climate change, CORCLIMA
aims to create a carbon neutral Monteverde, in line with the national policy, and eventually make
the region carbon negative (VanDusen, Personal Communication. 2017, November 8).

The goal of this project is to find a system which successfully communicates and displays
how regional institutions within Monteverde are emitting greenhouse gases through the use of
media and technology. By analyzing data from our partner organization, CORCLIMA we hope
to devise an effective way to communicate the results and encourage the community to reduce
and capture carbon emissions. Using this knowledge the goal is to find ways in which people can
personally affect change in their community, eventually leading to wide scale carbon neutrality.

Chapter 2: Methodology

The goal of this project is to aid carbon reduction efforts in Monteverde by analyzing
carbon emission data and determining the best methods for sharing outcomes with the
community. To accomplish this goal the team has outlined the following objectives:

1. Determine how Monteverde, Costa Rica is promoting carbon neutrality
2. Determine the net carbon footprint and top contributors of carbon emissions for three
selected Monteverde initiatives



3. Determine ideal public relation mediums and social marketing techniques that target the
Monteverde community in order to develop a campaign to aid carbon reduction efforts.

2.1 Objective 1: Determine how Monteverde, Costa Rica is promoting
carbon neutrality

Our first step in accomplishing this objective was to use our sponsor’s connections within
the local community to attend various community meetings and presentations to gauge the level
of participation from the community to become carbon neutral. We attended meetings about
electric vehicles, solar panels and waste management. An electric vehicles presentation was
hosted by Instituto Costarricense de Electricidad (ICE) who is the largest Costa Rican provider
of electricity. This focused on the benefits of electric cars and also the potential expansion of car
chargers throughout Costa Rica. A community presentation on solar panels was presented by
Asociacion Costarricense de Energia Solar (ACESOLAR), who in partnership with the
Monteverde Institute, CORCLIMA and Monteverde Biologia Estacion discussed opportunities,
challenges and advice when evaluating solar providers. Next, we visited Vision to Reality’s work
site where Justin Welch and his interns, including WPI project students, explained their goal of
finding solutions to waste management by repurposing organic waste material into useful
resources. The next step in assessing the current state of affairs of initiatives was to gain a
broader understanding of other local organizations working towards the same goal of carbon
neutrality through different departments. To accomplish this, we met with another student
researcher working from the University of Montana, Lindsey Ashton. In the meeting, she shared
with us her project findings about initiatives pertaining to carbon reduction efforts specifically in
the Monteverde area.

Through the interview with the other student researcher and a day hike to different
sustainability initiatives within the community, we identified other organizations in Monteverde
that provide the area with educational services about carbon neutrality and climate change
related initiatives. By assessing these organization on their outreach to the community and their
marketing strategy for events and presentations, we gained a general understanding of how
familiar the public is with Costa Rica’s climate change policy and more importantly how
Monteverde is executing their push towards the national goal through organizations. The
initiatives that we assessed included, the Monteverde Institute, Life Monteverde, the Monteverde
Community Fund, the Monteverde Friends School and the Council on International Educational
Exchange Monteverde branch (CIEE). We assessed these organizations on the following
categories: the accessibility of the organization to public involvement, the educational
opportunities offered by the organization, the direct service of the organization to the public, the
emphasis on local participation, the cost of the class or service to locals, and the direct impact of
the organization on the goal of the national plan. The results can be seen in the matrix in
Appendix A.



2.2 Objective 2: Determine the net carbon footprint and top contributors
of carbon emissions for the three Monteverde initiatives

To begin this objective, we first needed to collect data pertaining to carbon emissions.
Through the connection of our sponsor Katy VanDusen, we were put in contact with three
separate organizations that have been collecting data since the beginning of 2016. These
organizations were the Monteverde Conservation League, the Monteverde Institute, and the
Monteverde Friends School. For a brief summary about each location, see Table 1 below.

Table 1: Summary of each Organization

Conservation League | An organization consisting of offices and field locations working
towards conserving and protecting the forested area of Monteverde. In
addition, they offer tourist attractions and hikes through their land.

Monteverde Institute | An organization consisting of classrooms and offices which offers
classes to foreign students and works towards the implementation of
adaptation practices. A few of the adaptation practices include, water
catchment systems, composting systems, reforestation and biogardens.

Friends School An elementary through high school which also focuses on teaching
and implementing mitigation practices.

Through the guidance of the Curso Carbono Neutro, each organization implemented an
initial inventory protocol process. The course taught the organizations the sections of emissions
that were important to measure as well as provided them with a preliminary emission registry.
The data collection categories included inorganic waste, organic waste, fertilizers,
electricity, gasoline, septic tanks, liquid petroleum gases (LPG) and refrigerants between
the years 2016 and 2017. The inorganic and organic waste was measured by members of each
organization in units of weight each time it was disposed of, excluding weekends and holidays.
The gasoline, electricity, fertilizers, and liquid petroleum gases were recorded by the
organizations through the collection of receipts. Using the receipts, we tracked how much of
each category was purchased in units of weight or volume. The refrigerant data was measured
using the make and model of each individual refrigerator. Through the direction of the Curso
Carbono Neutro, the refrigerant data was only used if the refrigerator was disposed of because
refrigerant only leaks and emits carbon upon disposal. The septic tank data was calculated
through a standard equation given to us by CORCLIMA based on the number of visitors and
employees present each day.

Next, with help from CORCLIMA’s carbon inventory consultant, Larisa Arroyo, we used
the course registries to convert the raw measured data into its carbon emission equivalent. The
conversion required the use of an equation, which was based on information about emissions,
heating factors, and carbon equivalents for each section of data. These factors and variables were
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taken from the report: Factores de Emision Gases Efecto Invernadero’. The equation is as
follows:

Quantity X Emission Factor (NH4) X PCG (NH4)+Quantity X Emission Factor (N20) X PCG (N20)
1000

CO:2 equavilent =

Each section of data released either carbon dioxide, methane or nitrous oxide. The
gaseous emissions other than carbon dioxide were then converted into their carbon dioxide
equivalents using heating factors found in Appendix B. Both of the 2016 and 2017 data was
calculated using 2016 factors because the 2017 factors were not yet available. By taking the total
emissions of each category for the three organizations per year, we were able to determine the
top contributors of carbon emissions for each of the organizations.

In addition to the emission data taken by these local businesses, the Monteverde Friends
School and Monteverde Institute collected carbon sequestration data over multiple years. We
analyzed this data to calculate the net carbon footprint of each initiative.

The sequestration data was calculated through the measurement of growth in the diameter
base height (DBH) of trees. These two organizations claimed land designated for offsetting
carbon, and trees with a minimum DBH of 1.0 centimeter or larger were included in the
calculations. The DBH of the trees was measured 130 centimeters from the base of the tree on
the high ground. This sequestration data is collected once per year between the months of
January and March. With assistance from sequestration experts from CIEE and the Monteverde
Institute, we determined the amount of carbon sequestration by the Monteverde Friends School,
and how this result compares to their total carbon emission. To accomplish this, we used a series
of equations focusing on the above-ground biomass (AGB) of each tree per hectare. To begin, it
is necessary to determine the biomass of each tree in kilograms using the equation:

AGB = ¢ ~2134+253In(dbh)

It has been determined through a previous study that 48 percent of a trees AGB is
composed of carbon (Tanner, 2016). Therefore, in order to deduce the total carbon weight per
tree, the AGB calculated from the previous equation was multiplied by 0.48. This was completed
for each DBH measured per plot. The total amount of AGB per plot in kilograms was found
through the summation of each tree’s AGB. This carbon summation was measured in terms of
each 20x20 meter plot and converted to weight of carbon found per hectare. The calculated
carbon summation per plot was then multiplied by 25 to portray the results in terms of hectares.
Finally, the total carbon weight per hectare (AGBcarson) Was calculated for each year and
converted into metric tons. The differences of the AGBcarpon between each year was then
calculated and averaged per hectare to determine the total amount of carbon sequestration per
year. To find the total sequestration related to carbon dioxide, the amount of carbon sequestration
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was then multiplied by a factor of 3.6663 to find the total carbon dioxide sequestered per
hectare’.

Additionally, with the help of Debra Hamilton from the Monteverde Institute, the team
estimated the total sequestration for the Monteverde Institute and the Conservation League.
Using data from the journal, Biomass and Soil Carbon Stocks in Wet Montane Forest,
Monteverde Region, Costa Rica: Assessments and Challenges for Quantifying Accumulation
Rates (Tanner, 2016), previous students measured the total AGBcarpon of trees in two plots
from the Monteverde Institute. Within these plots, the trees consisted of both newly planted trees
15 years of age and younger, and secondary trees between the age of 15 and 75 years old. Using
the total AGBcarpon from each type of forest per hectare and dividing that by the known time
the plots have been growing, it was possible to determine an average sequestration amount in
units of Mg/ha for both the newly planted trees and the secondary trees per year. The average
sequestration for trees 75 years of age and older (mature plots) was estimated from data about
tropical forests in Africa because no data from Monteverde about mature forests exist. Using
total biomass data from the journal article, Above-ground Biomass and Structure of 260 African
Tropical Forests (Lewis, 2013) about mature trees in Africa, we used the previous equation to
find the total AGBcarpon from these trees. The total age of tree was not specified, so a
conservative estimate of 75 years was used to determine the average sequestration of metric tons
per hectare occurring per year for this type of forest. Using these average sequestration
benchmarks, the team determined the sequestration occurring from the 22,600 hectares found in
the Conservation League, and the 28.2 hectares from the Monteverde Institute. To determine the
net carbon footprint of the three associated organizations, we compared the carbon sequestration
results with the carbon emission results.

2.3 Objective 3: Determine ideal public relation mediums and social
marketing techniques that target the Monteverde community to develop
a campaign to aid carbon reduction efforts

In order to determine the best visuals to use for the infographics and other forms of
media, we interviewed students from the Monteverde Friends School. We targeted this audience
because younger generations are less likely to comply with social norms and are more likely to
adhere to changes in behavior (Aziz, 2016). In our surveys, we asked the target audience how
they best receive important information from the region, such as through radio, television,
newspaper, and social media (see Appendix C). In addition, we asked them what ways they find
easiest to read and understand data analysis.

Following the survey, we identified themes to use in our final infographic, which was
created with help from the communication and marketing team at the Monteverde Institute,
Hazel Guindon and Evelyn Obando. Through a drafting session with Ms. Guindon and Ms.

2 How to calculate the amount of CO2 sequestered in a tree per year
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VanDusen, we created a plan and prototype of the first iteration of the infographic. During this
meeting, we used the data comprised from the student surveys to synthesize an infographic
which appropriately displays the results from Objective 2 to the Monteverde community. After
we completed the first iteration of the infographic, we discussed the positives and negatives of
the draft. As a group we decided that the color scheme of the first iteration was a good
representation of the urgency of climate change. In addition, we agreed that the emissions should
be the focal point of the graphic and therefore should be presented in a larger image. Lastly, we
determined that the tree sequestration legend should be removed because we wanted to
emphasize not only sequestration, but adaptation and mitigation as well. We replaced the legend
with a sequestration gauge that showed the amount of sequestration occurring from each
organization. All of these changes were reflected in the second and final draft of the infographic.
The infographic was designed to be multi-platformed and programmed to be automated. The
purpose of this was so it could be used via various mediums, such as posters, flyers and social
media. It was automated so that it could be used for other organizations without redesigning the
infographic each time. The infographic was also designed with the intent to be identifiable as
CORCLIMA’s brand, by using pre-established color schemes and elements within our design.

Additionally, we determined a video as another platform to distribute the carbon footprint
results of CORCLIMA'’s partner organizations to the Monteverde community. The goal of the
video was to take an abstract idea and convert it into something tangible. Specifically, this was
done for carbon emissions from transportation using iMovie. A similar drafting session that was
used for the infographic was also used for the creation of the video. We met with a graphic
design expert, Andrés Gamba, who assisted us in drafting the script and storyboard used in the
video. The script was recorded into an audio file by Ms. Guindon, who we approached to be the
voice of CORCLIMA. We chose Ms. Guindon because we were advised by Andrés to use a
female voice because female voices are more likely to be accepted. The storyboard was made up
of non-copyrighted still images and videos from various websites. Additional elements of the
video were obtained from Google Earth and CORCLIMA designed logos. In the video we
included features of a globe to relate Monteverde’s carbon emissions to the bigger picture of
climate change, we depicted the problem and challenge of transportation in Monteverde and
around the world. We then provided steps and actions to mitigate the problem. Finally, we
applied the recorded audio, music, subtitles and transitions to polish the final product.

Lastly, we supported our sponsor’s mission of raising awareness through the creation of
blogs that focused on topics from various initiatives and meetings we visited in Objective 1. The
purpose of the blogs was to further explore specific questions, topics or concerns from the
presentations and organizations. The blogs are meant to be a source of information for
community members who did not attend the events or want to learn more about the carbon
neutrality practices of the organizations. The blogs were published on CORCLIMA’s webpage
and social media accounts, and can additionally be found in Appendix K, L, M, and N of our

paper.
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Chapter 3: Results and Discussion

This chapter discusses the results from our data analysis of carbon emissions and
sequestration, the feedback and responses from interviews with students, and a marketing
assessment for local carbon neutrality initiatives. We focus on how the results aided in fulfilling
our three objectives, specifically in determining how Monteverde is promoting carbon neutrality,
the net carbon footprint for the three organizations, the top contributors of carbon emission, and
the ideal public relation mediums and social marketing techniques to best portray our results to
the Monteverde community. Additionally, we discuss some challenges that we faced throughout
the duration of our project and how these affected our final results.

3.1 Objective 1: Determine how Monteverde, Costa Rica, is promoting
carbon neutrality

CORCLIMA’s goal is to encourage the Monteverde community to mitigate and adapt
daily practices that promote carbon neutrality. However, before adaptation and mitigation is
possible, it is important to educate and raise awareness on the issue. Therefore, we assessed five
of the most influential initiatives in the Monteverde area that focus on climate change and
environmental sustainability. These initiatives were, the Monteverde Institute, Life Monteverde,
Monteverde Community Fund, the Monteverde Friends School, and CIEE. We assessed these
organizations on accessibility to public involvement, educational opportunities, services
provided to the community, emphasis on local participation, cost of class or service for locals,
and impact on the national plan.

The first category in which we assessed each initiative was their accessibility to public
involvement. After coding the information we gathered from each organization we came to the
conclusion that the Monteverde Institute is one of only two organizations that is accessible to the
public. Throughout the year, the Institute sponsors a variety of different talks and presentations
on environmental sustainability which work to reach locals and benefit the community. The
second organization that accomplishes this goal is Life Monteverde. This is done through
offering programs to local students and residents at a discounted price. The other initiatives did
not meet this goal because they are only inclusive to students and staff. Organizations such as the
Friends School and CIEE are only available to specific demographics of the community and do
not host many outside activities accessible to other community involvement.

Next, we assessed the organizations on the educational opportunities that they offer on
the topic of climate change and carbon neutrality. Of the organizations, we found that all of them
include educational programs as a part of their curriculums. The Monteverde Institute holds
reforestation research projects for undergraduate students from the United States as well as other
outside sustainability research. Life Monteverde hosts educational courses for local students to
learn about sustainability and how to implement sustainable practices. The Monteverde
Community Fund provides indirect opportunities by training project managers and organization
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leaders on grant writing and project management. The Monteverde Friends School offers many
educational opportunities incorporated in the student’s curriculum. The school offers an
environmental course which focuses on climate change and sustainability. Additionally, our
sponsor Katy VanDusen and the Monteverde Institute host presentations and talks on climate
change and carbon neutrality for the school. The CIEE has opportunities for foreign students to
participate in various projects about carbon neutrality and environmental work. This is
completed through month long internships with small local initiatives that is incorporated in their
semester long curriculum.

The next category we assessed was the services the organizations provide to the
community. We found that two of the organizations, the Monteverde Institute and Life
Monteverde, directly provide services for the Monteverde community. The Monteverde Institute
helps with carbon sequestration through their reforestation programs and is a testing ground for
new mitigation practices. The Institute focuses on implementing new practices such as bio
gardens, water neutral bathrooms, tabletop gardens, and composters, and evaluates their
effectiveness and whether they have the possibility of being implemented within the Monteverde
community. Life Monteverde provides learning experiences for both local and foreign students
about environmental sustainability. The other organizations indirectly provide services to the
community. The Friends School and CIEE give access to project work with local initiatives
working towards climate change goals. The Monteverde Community Fund funds nonprofit local
initiatives to indirectly help the community. These initiatives focus on various environmental
challenges and social and cultural developments, such as, clean production sustainability of local
trades, and climate change. The Monteverde Community Fund grants between $2000 and $4500
per project, and give out approximately three grants per year.

Furthermore, we evaluated the initiatives on the amount of emphasis they put on local
participation. We discovered that Life Monteverde was the only organization that has programs
in place that allowed for easier access for local students and residents by creating discounted
prices for locals of Monteverde. Both CIEE and the Monteverde Institute focus their courses and
curriculums towards foreign students studying in Monteverde. The Friends School also has local
participation in their curriculum, as the school incorporates permanent residents. However the
majority are semi-permanent residents from other locations.

Next, we considered the cost of the class or service specifically for locals in the area. We
concluded that Life Monteverde is the only organization that waived or offered discounts for
local students. The programs at the Monteverde Community Fund are already very modest,
therefore they do not offer any reduced payments for locals. The other organizations including
the Monteverde Friends School, CIEE and the Monteverde Institute either do not offer their
programs to Monteverde residents or have an established tuition for all students.

Lastly, we assessed how each organization was working towards the national goal of
carbon neutrality through their classes, programs and company mission. We found that all the
organizations either indirectly or directly impact the national plan. The initiatives focused on
education, such as CIEE and the Friends School, accomplish this through the curriculum they
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offer by teaching students about sustainable practices and carbon emissions. The Monteverde
Institute and Life Monteverde directly work towards the national goal through presentations that
they host to help educate the community. Finally, the Monteverde Community Fund indirectly
assists the national plan through their small grants funding that funds climate change related
community projects.

In conclusion, our assessment has supported the notion that Monteverde is a beacon and
leader on the topic of climate change. From our research it is evident that certain sections of the
Monteverde community are determined to reach carbon neutrality and continue to raise the
awareness of climate change in both locals and foreigners. That being said, there is still a lot to
be done about the marketing of these initiatives to other parts of the community and on
emphasizing local participation from long term residents and native Costa Ricans.

3.2 Objective 2: Determine the net carbon footprint and top contributors
of carbon emissions for the three Monteverde initiatives

The research of this objective focused on determining the total carbon emission and
sequestration occurring per year for the Monteverde Conservation League, the Monteverde
Institute, and the Monteverde Friends School. Work on this objective started prior to our arrival
with the collection of data for carbon emissions from the three organizations during the years of
2016 and 2017. The data for carbon emissions were collected independently by members from
each organization. As stated in Chapter 2, the types of data collected were organized into
separate sectors, specifically organic waste, inorganic waste, recycling, septic tanks, electricity,
gasoline, fertilizer, LPG, diesel, and refrigerants. Additionally, the Friends School, the
Monteverde Institute and the Conservation League gave us data for carbon sequestration
analysis.

An initial qualitative analysis of the data collected gave way to the team’s first finding:
There is not a consistent protocol between each of the three organizations. One of the
challenges that we ran into when first attempting to analyze the data was that not all of the
organizations collected quantitative data for every separate sector of emission.

Table 2: Sections of Data Collected for each Organization

Organic Waste

Inorganic Waste

Recycling

Septic

Electricity

Gasoline

Fertilizer

LPG

Diesel

Refrigerants

Friends School

X

X

X

X

X

X

X

X

Monteverde
Institute

Conservation
League

X

X

X

X

X

As seen in Table 2, the Friends School collected data which included organic waste,
electricity, inorganic waste, fertilizer, LPG, gasoline, recycling, and septic tanks. The
Monteverde Institute collected data which included electricity, gasoline, LPG, diesel, recycling,
organic waste, inorganic waste, and septic tank. Finally, the Conservation League collected data
which included electricity, gas, diesel, LPG, septic tank, and refrigerants. Therefore, there was an
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incomplete collection of data for organic waste, inorganic waste, recycling, refrigerants, diesel,
and fertilizer.

In addition, the gasoline data from the Friends School was solely completed in 2015.
This was done through a school survey on how many students are driven to school each day.
This survey was not repeated for 2016 and 2017. However, after communication with our
sponsor, we decided that this data would still be included in our carbon footprint calculations as
a baseline per year.

The absences of these sections of data can be attributed to the lack of an organized
collection system in which one person is responsible for the recording of the raw data. During
the past two years, the data was collected and organized by multiple people in the form of
receipts once a year. The receipts needed for collecting the data were not separated from the rest
of the organization’s receipts. The problem with this system is that it leads to a buildup of
receipts, which causes the data collection to be more tedious and time consuming. As a result,
employees either do not have the ability or motivation to actively take time away from their other
job responsibilities.

This lack of data led to multiple implications in both the accuracy and completeness of
our results. With respect to our final results, the team was unable to determine the exact amount
of emissions that one organization produced per year. Due to the missing sections of data per
organizations, we were solely able to use the equations to make a very advanced estimate based
on the information we were given. Additionally, this situation led to an inability to give an
accurate comparison between each of the three organizations. One result that would be very
helpful to the goal of carbon neutrality is the ability to deduce which practices are best working
towards mitigation. Had a complete set of data been gathered, it would have allowed for the team
to determine how the amount of emission per each section of emitter varies for each
organization. This knowledge would have led to a comparison between potential practices being
used at each organization adhering to each of the sectors of emitters. A complete comparison
between the results of the organizations would have allowed for a quantitative representation of
which practices are most successful towards carbon mitigation.

After gathering the data, we processed and analyzed it through the guideline inventory
presented in the Earth University course. We edited the existing registry to make it easier to
understand by separating the types of emissions and adding columns for CH4 and N,O.
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Table 3:Blank guideline inventory used for measuring carbon emission data

Emisiones Operacién Enero

directas por gestion de

K generales Febrero
residuos

Marzo
Abril

Mayo
Junio

Hoja de Excel

Julio
Agosto
Septiembre
Octubre
Noviembre

Diciembre

As seen in Table 3, the registries consisted of tables for each emission sector, with each
table containing sections for quantity, emission factor (Factor de emision), heating factor (PCG),
and total carbon equivalent in metric tons. The data was separated and calculated based on
monthly quantity totals. In these inventories, we inserted the equation used to calculate the total
amount of carbon emission per month as stated in Chapter 2. The quantity measurement used
units of kilograms, liters, or kilowatt hours depending on the emission section. The emission
factors we used were based on the emissions section and emission type (carbon dioxide,
methane, nitrous oxide). The PCG factors for carbon dioxide, methane and nitrous oxide were 1,
21, and 310 respectively. The heating factors accounted for the magnitude each gas emitted and
the speed at which it burned. These factors allowed us to convert all gas emissions into their
carbon equivalent in metric tons per month. We then summed the carbon emissions per month to
determine the total yearly carbon emission for each year.

While calculating the emissions for each section we came across a second finding: There
is no accurate way of calculating septic emissions using a formula. The equation that we were
introduced to is a variation of the carbon emission equation from Chapter 2. However it
incorporated number of people as the quantity, and the emission factor was created under the
assumption that the person would stay in the same location for 24 hours. We could only use this
equation to create general estimations of how much solid human waste was produced by the
organizations as there are many factors that this equation could not account for. These factors
included: the amount of time that people were actually present in the buildings, since the
equation was built for permanent residents who spent the majority of their days in the buildings
being evaluated, biological functions, because people relieve themselves at different times in the
day and might not need to use the restrooms during their time in the buildings, and social or
personal preferences, as some people prefer to only use the restrooms in their private rooms or
houses instead of using public or communal lavatories. The final factor that the equation could
not accurately account for was the actual amount of waste produced per person for their given
time period in the building.



3.2.1: Carbon Emission Results for the Three Organizations

Following the conclusion of the calculations and data analysis, we portrayed the total
carbon emissions per organization in metric tons for each year (CO,e). Using this information we
determined the top contributors of emission for the three organizations.

Septic Tank Electricity Gasoline
1% 0%
Inorganic Waste
3%

Monteverde Monteverde

Inorganic Waste
3%

Institute 2016 LPG Institute 2017
14% Recycling
1% Recycling
1%
/l Septic Tank o
= 2% Diesel LPG
‘\“- Electricity 60% 32%
Diesel 2%
77% Gasoline

1%

Total Emissions: 82.60668086 CO,e
Total Emissions:

76.93669148 CO,e

sElectricty = Gasoline x Diesel = LPG  ® Inorganic Waste = Organic\Waste s Recycling = SepticTank s Electricty = Gasoline = Inorganic Waste = OrganicWaste wRecyding  «LPG = Diesel s SepticTank

Figure 5: Carbon Emission Results for the Monteverde Institute for 2016 (left) and 2017 (vight)

As seen in Figure 5, during the 2016 calendar year the Monteverde Institute emitted a
total of 76.94 CO,e. Diesel was the most significant form of emission for the Institute during this
period, as it accounted for 77% of the total carbon emission. During the 2017 calendar year, the
Monteverde Institute emitted a total of 82.61 COse. This is an increase of approximately 5.67
COse from the 2016 total emissions. Additionally, diesel was again the highest emitter of carbon
for the Institute, showing a correlation from 2016. However, the amount of emissions accounted
for by liquid petroleum gases increased during 2017 as well. Between 2016 and 2017, the
emission percentage of LPG increased from 14% to 32%. Therefore, LPG and diesel were the
two most significant emitters of carbon for the Monteverde Institute.

Recyclin
X% 8 Septic Tank
11% 12%

Inorganic Waste Septic Tank
1%

Fertilizer
1%
Friends School

2017

Friends School
2016

Transportation
(2015)
86%

Transportation
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88%

Total Emissions:

54.73079425 CO,e Total Emissions: 55.8005991 CO.e
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Figure 6. Carbon Emission Results for the Friends School for 2016 (left) and 2017 (right)
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As seen in Figure 6, during the 2016 year the Friends School emitted a total of 54.73
COze. The baseline measurement of transportation from 2015 that was applied offered the
highest carbon emissions for 2016 and accounted for 88% of the total emissions.

During 2017, the Monteverde Friends School showed an increase in the amount of carbon
emissions when compared to 2016. Between the years, the school had an increase of emissions
equal to 1.07 COze. This brought the total emissions to 55.8 COe. During 2017, transportation
was again the largest source of emissions for the school, with it accounting for 86% of the total
emissions. Once again, this data for transportation is a baseline number being used from a 2015
study, and is being applied to 2016 and 2017. Transportation is shown to be the only significant
source of emission for the Friends School, and proves to be the one area where changes can still
be made to move towards decreasing emissions. Another study identical to the one from 2015
will be repeated later in 2018 to determine an accurate change in emissions between the three
years.

Septic Tank Electoricity Septic Tank Electricity
1% “ 0% 1% “ 1%

| Gasoline | Gasoli

“ 7% ‘ asoﬂlne

| Conservation | 11%
Conservation League 2017
League 2016 .

Diesel PG
34% i
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36%
58%

Total Emissions: 92.71962196 CO,e Total Emissions: 82.35689994 CO,e

ectricity Gasoline Diesel LPG = SepticTank » Electricity Gasoline Diesel LPG = SepticTank

Figure 7: Carbon Emission Results for the Conservation League for 2016 (left) and 2017 (right)

Figure 7 shows the total emissions for the Conservation League for 2016. As seen in the
graph, there is no data on recycling, organic waste, or inorganic waste. The lack in this data was
due to the difficulty in collecting it for this organization. The Conservation League incorporates
22,600 hectares of forest, consisting of five separate field locations. It would be necessary for
one person at each location to weigh the three types of trash every time it is taken out. This
system was not implemented during the two years of collection, so these sectors of data were not
measured.

However, using the results we were given, we determined that the estimated amount of
emissions for the League was 92.72 COse. The sectors of LPG and diesel offered the highest
sources of emitters, with their percentages being 58% and 34% respectively.

As seen in the results above, the Conservation League was the only organization which
decreased emissions between 2016 and 2017. The total emissions calculated for 2017 was 82.36
COse. This presented a significant decrease of 10.36 CO,e. However, the top contributors of
these emissions were consistent between the two years, with LPG and diesel making up for 51%
and 36% of the total emissions in 2017.
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The conclusion of this analysis led us to the following finding: The top contributors
from the three organizations were LPG, diesel, and transportation. The emissions from
diesel are generally from trucks and landscaping equipment, such as lawnmowers, weed
whackers, and chainsaws. LPG emissions come from the use of a stovetop and kitchen
equipment, as each organization contains and uses a full kitchen. This poses a problem for the
organizations, since LPG, diesel, and transportation have the highest emission factors. Therefore,
these sectors cause the highest pollution per equal parts to the other sectors. This means that they
produce more pollution when compared to other sectors of equal quantity.

Using our findings on the total amount of emissions occurring per organization per year,
we determined whether each organization has reached its goal of carbon neutrality. Carbon
sequestration is a very important aspect when discussing carbon neutrality. An organization can
still be carbon neutral or carbon negative without completely eliminating carbon emissions. If the
amount of carbon being taken in by the environment is equal or greater than that of the emissions
presented by the organizations, they can still be carbon neutral or negative respectively.
Therefore, another important aspect of data collection is measuring carbon sequestration. This
was completed for the organizations through the process explained in Chapter 2. Following the
completion of these calculations, we were able to determine that the Conservation League and
the Monteverde Institute have already reached carbon neutrality. Using the data presented
from Biomass and Soil Carbon Stocks in Wet Montane Forest, Monteverde Region, Costa Rica:
Assessments and Challenges for Quantifying Accumulation Rates (Tanner, 2016) and Above-
ground Biomass and Structure of 260 African Tropical Forests (Lewis, 2013), and with help
from Debra Hamilton from the Monteverde Institute, the team determined the average
sequestration from each type of forest to be as follows: newly planted forests sequester an
average .714 Mg/ha per year, secondary forests sequester an average 4.22 Mg/ha per year, and
mature forests sequester an average 2.5 Mg/ha per year. Yuber Rodriguez, from the Conservation
League, gave us the total amount of hectares in each specific type of forest. The League contains
21,976.02 hectares of mature forest, 29.98 hectares of secondary forest, and 594 hectares of
newly planted forest, for a total of 22,600 hectares. Applying the averages to the amount of each
type of forest in the 22,600 hectares found within the Conservation League, we determined that
per year this land sequesters 203,445.5 Mg of CO,. This accounts for 247,199.3% of the
Conservation League’s CO, emissions per year. Therefore, we determined that the Conservation
League is significantly carbon neutral.

Debra Hamilton and Randy Chinchilla from the Monteverde Institute, created an
estimation for the size and type of each forest that the Monteverde Institute owns. The Institute
owns two areas of land, La Calandria and Crandell. La Calandria is composed of 4.2 hectares of
newly planted trees and 9 hectares of secondary forest. Crandell is composed of 2 hectares of
newly planted trees and 13 hectares of secondary forest. Using these estimations and the average
baselines of sequestration for each type of forest, we determined that the total sequestration of
the Monteverde Institute per year is 356.61 Mg of CO,. This amount accounts for 431.7% of the
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Institute’s total emissions per year. Therefore, we determined that the Monteverde Institute was
also carbon neutral.

The data collected from the Monteverde Friends School consisted of three 20x20 meter
plots. Through carbon biomass calculations and difference in total carbon present in the plots
between each year, we determined that the total CO, sequestration from their plots is equal to
19.4 Mg of CO; per year. This only accounts for 35% of their emissions per year. Therefore, the
Friends School has not yet reached carbon neutrality.

One consideration worth explaining for the carbon emissions for the Friends School was
that it included the transportation data. As stated previously, this data came from a 2015 study
run by the school to determine how many people drive there per day. A problem with this
addition is that this is the only organization for which transportation on the part of staff and
students was accounted for. It is important to note that if the transportation data was not included
in the registry for the school, the organization would be carbon negative. Without the addition of
this sector, the total emissions per year would be 7.812 COse. This is significantly less than the
19.4 Mg of CO, sequestered by the school each year. However, including this data shows how
detrimental excess driving can be to the amount of emission for each organization. Therefore,
since the data was available our sponsor thought it a worthy addition in the final calculations.

3.3 Objective 3: Determine ideal public relation mediums and social
marketing techniques that target the Monteverde community to develop
a campaign to aid carbon reduction efforts

Through the interviews with the students from the Monteverde Friends school, we
determined the most popular and successful techniques of social marketing occurring in the
Monteverde area. Due to time constraints, prior saturation of surveys, and accessibility, we did
not conduct more than twenty-nine interviews with local students. However, using our responses
in conjunction with a thesis which evaluated how residents of Monteverde receive information
and use social media, Creacion de un plan participativo de comunicacion del Instituto
Monteverde con la comunidad (Avendaio Leadem, 2017), we gained more insight into the
features of successful public relation mediums and social marketing techniques.

The responses from the interviews brought forth many themes and a general consensus of
the area. The first theme identified was that students do not consume many types of media.
Through both surveys we found that the majority of students do not consume television, radio,
online newspapers or hard copy newspapers unless already influenced by their parents or
grandparents. We discovered that the students rely heavily on social media as their main news
source, such as Snapchat Stories as well as political Facebook videos and articles. However,
even within this small group of students, we determined that while students will occasionally use
social media to gather national news, their main use for social media is to connect with friends.
When compared to the survey of the Monteverde community conducted in 2017, which had over
50 percent of its respondents under the age of twenty-five, our findings were supported as the
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survey asserted that for the group of participants aged fourteen to twenty-four, over 80 percent
used Facebook, over 50 percent used Instagram, and over 90 percent used other social messaging
applications as major sources of communication and information sharing (Avendafio Leadem,
2017). This finding required us to shift our preconceived ideas as to one possible form of
advertisements for the community. Before conducting our surveys, we looked into possibilities
for advertising carbon neutrality and carbon neutrality initiatives through local television or radio
stations in Monteverde. However, since the majority of students do not watch television or listen
to the radio, this idea seemed highly implausible and ineffective. In addition to asking students
about what type of social media they use, we also surveyed them on their attitudes towards
sponsored advertisements on social media, such as Instagram and Facebook. The majority of
students concluded that they did not pay attention to these advertisements, however a few said
that they would stop to take a look at it if they were Monteverde related.

Next, the survey focused more on the local marketing practices of the community.
Almost all the students identified the Monteverde Coffee Center as the main place for posters
and flyers to be advertised. Others also mentioned downtown Santa Elena as another area where
they noticed events being advertised. Additionally, students suggested local store and restaurant
windows as a place for promotions. Despite most students being able to identify places in the
community where local events and initiatives were being advertised, we found that students
generally did not attend any of these events. This was even more astonishing because the
Monteverde Friends School, where some of these surveys were conducted, are faithful supporters
of the local and national goals of carbon neutrality and climate change. In fact, these students are
educated on various initiatives happening in the area through their schools curriculum. When
asked about their familiarity with initiatives in the area and where they learned about them, all of
the students, except one, cited their school as the main source of information about local events
happening in the area. From both surveys, we discovered that students were partially aware of
initiatives and presentations in the area, however none of the students attend these events unless
mandated by the school. Two students mentioned that although they did not attend these
presentation themselves, members of their family would typically attend, such as parents,
grandparents or cousins.

Lastly, we surveyed the students on the aspects of informational graphics that they
believe is best to depict data analysis. Most students felt that pictures and graphics were the most
effective tools to get people’s attention. They also agreed that some numbers and words are
needed to help make sense of the graphics and explain what is being shown. Students explained
that the more pictures there are, then the more likely someone will be willing to stop and look.
However, they also cautioned that the more abstract it becomes the more confusing it will be to
readers and the less likely observers will take their time to understand it. Therefore, they
recommended a balance between pictures, numbers, graphs and words. Using these student
insights, we developed infographics for the Monteverde Institute, Monteverde Friends School
and the Monteverde Conservation League.
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Final Iteration Infographic:

The final iteration of the infographic incorporated findings from our student interviews
about how to best present quantitative information. The themes we gathered from our interviews
included aesthetically appealing color schemes, minimal text, and the importance of easily
understood visuals. Our drafting process consisted of two iterations before the completion of our
final product. For our final infographic, we placed the main visual on the bottom of the page in
order to create space for additional information. For this main visual we decided on the use of a
half globe. This was used to show that the carbon emissions not only affect the organizations and
Monteverde as a region, but also have global impacts. In addition, the organization’s logo from
which the results came from was placed in the center of the globe. The logos of CORCLIMA and
the Monteverde Institute were also added to each infographic, as these organizations aided in the
creation of it. A QR code was added next to the CORCLIMA and Monteverde Institute logos.
This code is connected with the CORCLIMA website and will be used for the poster iterations of
the infographic. This was added in an effort to increase the public’s awareness and accessibility
to CORCLIMA'’s website. Small icons taken from our sponsor CORCLIMA were assigned to
each of the different sectors of emissions to clearly identify and separate each source. In
addition, each source of emission was portrayed using a unique color as a way to further
exemplify each sector. Bright contrasting colors of red, orange, yellow, green, blue, and purple
were used and kept consistent for each sector across the infographics. To create a visual
representation of the effect of top emitters, the team decided to use clouds covering the globe.
These clouds were scaled based on the percentage of emission occurring between each sector.
Therefore, the higher the percentage, the larger the cloud. Additionally, the clouds were color
coated to match the scheme of each individual sector for easier visualization.

To portray which organizations had already reached carbon neutrality, a “sequestration
meter” was added to the graphic. This meter showed what percentage of their total emissions was
accounted for from the sequestration data analyzed in Objective 2. If the meter shows that the
organization is carbon neutral, a badge will be added next to the name of the organization in the
top left corner, with the phrase carbon neutral inside to show their accomplishment. If the
organization has not yet reached carbon neutrality, the badge will not be present on the
infographic. For comparison purposes between the different organizations, the total amount of
emissions and total amount of sequestration that occurred for that year was added to the bottom
right of the product, as well as the difference in emissions between 2016 and 2017. This can also
be used as a way to track an organization's progress between each year. An example infographic
completed for the Conservation League is seen in Figure 8.

24



d 3
P o Emisiones 2016 A E
A Asociacién Conservacionista de Monteverde 3@
Bosque Eterno de los Nifios - L
§”  Emisiones 2017 6-5 Transporte - 4130% ST
‘:‘f’“,f Tanque Séptico - 1.25% G
.\ . J

~ Transporte - 46.99%

2 .rz Tanque Séptico - 1. 41%

G de EM/S/
4 (o)
’bQ o@
9) / w
= -
= T

Q Resultado: 100% @

Total de Emisiones: 8236 T of CO2
Total Remusiones: 203445.5 T of CO2
Diferencia en Emisiones:

10.36 T DECREMENTO DESDE 2016

BOsQUE ETERNO
DE LOS NINOS

BLIOMEN Y 1T
L

Figure 8: Final Iteration of Conservation LZgue infographic (2017)

Although this is the final iteration for this project, there are potential future changes that
can be made to this structure. One change consists of moving the orientation of the clouds. We
recommend that the clouds be moved to encircle the meter around the globe, instead of being
placed in a line in the middle of the paper. This would allow for the clouds to relate to the color
bars around the globe more directly, and additionally make more space on the infographic. In
order to make this change possible, the scale of the clouds may have to shrink in order to fit all
of them around the globe. This would allow for both the sequestration meter and the data for the
total emissions, sequestration, and differences to be moved below the emissions percentages
from 2016. This will aid with the visual layout of the infographic, and also allow for the
difference between years and the percentages from 2016 to support each other more.

3.4 Additional Deliverables

In addition to our final infographic synthesized from the organization’s data results, the
team created multiple deliverables for the purpose of education and summarization of additional
contributors and practices about climate change in Monteverde. These deliverables were
presented in the form of a video and four blogs.
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Transportation was found to be one of the top contributors of carbon emissions in
Monteverde. This is shown through our data analysis from the Monteverde Friends School, as it
was the top contributor from this organization. As a result, our sponsor felt it necessary to create
an additional deliverable to portray this information to the Monteverde community. Therefore,
we developed an educational awareness video about the problems of increasing transportation
rates and actions that can be taken by the community to decrease these emissions. The actions
presented in this video included ride sharing, using electric vehicles, walking and biking as
substitutes to driving. The script for this video was recorded in Spanish by Hazel Guindon. This
video can be found both on CORCLIMA'’s Facebook page and website (corclima.org) or at this
link: https://youtu.be/QCO0kr6QFBS0

Throughout the duration of this project, the team visited and attended multiple talks and
presentations about practices for reducing carbon emissions. These talks included a discussion
about electric vehicles and their prevalence within Costa Rica, a presentation put on by
ACESOLAR portraying information about the applications and advantages of solar energy, and
the hike completed by the team for use in the assessment of initiatives for Objective 1. Using
information gathered from each of these presentations and the knowledge we have of tree
sequestration, the team completed a blog about each presentation and practice offering a
summary of important topics and points from each application. The blog about the electric
vehicle presentation focused on information about maintenance and cost of these vehicles and
why they offer as an appropriate alternative to traditional vehicles. The blog can be found in
Appendix K. The blog created following the solar energy meeting focused on a specific payback

system in place between the customers and the solar companies. This can be found in Appendix
L. The third blog summarized the practices already in place by initiatives within town. This
shows practices that anyone can do in an effort to reduce emissions outside of the organizational
level. The blog can be found in Appendix M. The final blog focused on carbon mitigation
through the practice of tree sequestration. The purpose of this blog was to summarize the amount
of sequestration occurring in Monteverde. The blog also serves as a call to action for local
community members to follow this practice as a way to increase carbon mitigation within
Monteverde. This blog can be found in Appendix N. In addition, all of these deliverables can be
found on both CORCLIMA’s Facebook page and their website: corclima.org.

Chapter 4: Recommendations and Conclusion

4.1 Recommendations

CORCLIMA and the Monteverde Community have made great steps towards
CORCLIMA’s and Costa Rica’s goal of becoming carbon neutral. However, we identified
possible areas of focus for the future as they continue on their path to carbon neutrality. The
following section will state our recommendations and supporting arguments to aid
CORCLIMA’s efforts.
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4.1.1 Public Outreach

Through the interviews with the students from the Monteverde Friends School, we
discovered that a majority of the students were only slightly familiar with the names of local
environmental and carbon neutrality initiatives. Most of the students could not identify initiatives
outside of the Monteverde Institute and could not describe their mission and purpose. In addition,
we observed that the events we attended such as the community meeting, electric vehicle
presentation and solar panel lecture were not highly attended. Therefore, we recommend that
CORCLIMA as well as other environmental and carbon neutrality initiatives place a greater
focus on community outreach to increase attendance at local presentations and events.
Improving community outreach will not only increase the visibility and support of the initiatives,
but will also increase the number of people actively engaging in the goals of these initiatives.
Currently, the Monteverde community markets upcoming events by posting on social media and
posting flyers in Santa Elena and the Coffee Center. The main problem with this is that these
forms of marketing only target a specific group of individuals in the community. In order to see
these visuals, a person must already follow the organization on social media or actively stop by
the Coffee Center to check on upcoming events. This form of marketing limits the people who
see the advertisements to residents who already have interest in the topic of climate change. If
the organizations would like to inform a larger portion of the community about these events, it
would be beneficial to increase the number of places these posters and flyers are displayed.
These places can include restaurants and popular business’s windows, bulletin boards in Centro
Comercial, next to the bank in the center of town, as well any other place with a large volume of
people.

4.1.2 Data Acquisition

During the course of our project, we noticed that there was data missing from each of the
organizations. For this project each organization determined their own scope for what sections of
data to collect and had multiple people collect and organize the data once per year. Therefore,
there were sections of emissions that one or two of the organizations did not have any data on
because they did not know to collect that information or did not have a singular person work on
organizing the data throughout the year. As a possible solution to this issue, we recommend that
each organization ask for one employee within the organization to dedicate time to
efficiently organize data used for the registries. These employees need to have knowledge on
which sections of emissions need to be collected. By implementing a more organized and central
system of data collection focused on section, each organization will have the same scope of data.
Multiple employees can collect the raw data, however one employee should be responsible for
organizing it into this centralized system every month. This will allow the organizations to have
a more accurate representation of their carbon emissions and decrease the workload for multiple
employees.

Another problem we discovered with the data was how to accurately calculate septic tank
emissions. The current equation used to calculate these emissions only provided us with a rough
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estimate. This was due to limitations of the equation mentioned in the results of Objective 2.
Therefore, one of our recommendations is that the organizations invest in a device that can
accurately measure emissions from septic tanks such as a static flux chamber. A flux
chamber, or similar devices, is a metallic chamber which connects to the septic system through a
gas release valve. It then measures the amount of gaseous emissions produced through the
analysis of the amount of greenhouse gas per unit volume of air exhausted. This will allow the
organizations to properly determine the emissions with more accuracy and ease. A picture of a
static flux chamber can be seen below in Figure 9.

Analyser or
Canister

Figure 9: Static Flux Chamber

Another area that we identified for possible improvement is through the carbon
sequestration data. Using the information provided to us from the Monteverde Institute, the team
gave an accurate calculation of the total amount of carbon dioxide being sequestered by newly
planted and secondary forests. However, the lack of data collected on the sequestration rates of
mature forests within Monteverde creates a large gap in determining total sequestration occurring
within the region. Therefore, we recommend that there be a system to measure sequestration
data from mature forests within Monteverde. This could be completed in the same manner as
it is currently being done for primary and secondary forests, through the measurements of AGB
and AGBcarson. Ninety-seven percent of the Conservation League is composed of mature trees.
The establishment of plots within this area would allow for data collection for this type of forest.
This could be completed by volunteer students either from the Monteverde Institute or CIEE, and
collected every year in addition to the data already collected from the newly planted and
secondary plots.

4.2 Conclusion

One of the current goals of the Costa Rican government is to become a leader in the
global climate change movement. This is portrayed specifically through their goal of carbon
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neutrality by 2030. The movement towards this goal is apparent in the Monteverde community.
This is observed through the organizations and initiatives already in place that are working
towards education and the implementation of sustainable practices and techniques. These
organizations include Life Monteverde, Monteverde Institute, the Monteverde Friends School,
the Monteverde Community Fund, CIEE and VTR.

Following the analysis of the emissions data from the Monteverde Institute, the
Monteverde Friends School, and the Conservation League, it was determined that the top carbon
contributors were transportation, diesel, and LPG. However, through the sequestration practices
of reforestation occuring within all three of these organizations, it was found the Conservation
League and Monteverde Institute have already surpassed carbon neutrality and have reached
carbon negativity as organizations, while the Friends School is still working towards the goal of
carbon neutrality when transportation is accounted for.

Through the creation of our baseline infographic, CORCLIMA has the capability to
display the progress each organization has made on their carbon footprint annually. This will
serve as a progress report for the organizations mentioned above by showing changes in the
amount of emissions each year. In addition, a video and blogs were created to assist
CORCLIMA in launching a carbon neutrality awareness campaign and establish a platform for
the distribution of information to the community.
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Appendix A: Initiative Assessment

Accessibility | Educational Service Emphasis on Cost of Impact on
to public Opportunities | Provided to Local Class or National
involvement the Participation | Service for Plan
Community Locals
Monteverde | Yes, sponsor | Yes, sponsor | Direct No, do not Locals are | Direct
Institute | many reforestation | impact, help | emphasis not big impact on
different talks | research, Monteverde | local participants | the goal of
and education for | offset participation | in their the national
presentations | tourists, carbon programs, | plan
to reach sustainable emissions programs
locals and future through are directed
benefit the project, reforestation towards
community facilitate , all their foreign
outside students go students
research back to (this is one
benefiting source of
the their
community funding)
Life Yes, reach Yes, foreign | Direct Big Local Direct
Monteverde | out to the students learn | impact on emphasis on | students impact on
public by about the local learn about | the national
hosting sustainability | community, | participation | practices plan, all
presentations | and local foreign since 2008 for bio their
and classes students learn | students digestion programs
how to learn about and and classes
implement sustainabilit composting | directly
sustainable y and local for lower affect
practices students costs climate
learn how to change and
implement carbon
sustainable neutrality
practices
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Monteverde | No, do not Provide Indirect No, do not Very Indirect
Community | have indirect services by | emphasis modest cost | impact
Fund opportunities | opportunities | helping local through
for volunteers | by training fund participation small grants
project community funding for
managers and | projects other
organization organization
leaders on s that have a
grant writing, direct impact
managing
projects, and
keeping
organizations
functioning
Monteverde | No, do not Lots of Indirect No, do not Tuition for | Yes, they
Friends have educational service to emphasis the school | directly
School opportunities | opportunities | the local is fairly impact the
for locals that are a part | community | participation | costly national plan
without of the by by educating
affiliation to | students educating student on
participate curriculum , | students to carbon
and sponsor | become neutrality
talks and more
presentations | responsible
from outside | members of
initiatives the
community
CIEE No, do not Yes, sponsor | Indirect No, do not Cost of Indirect
have educational impact, emphasis class is impact on
opportunities | opportunities | students local high for the national
for locals, for foreign work with participation | foreign plan by
only offer students local students, providing a
services to about carbon | initiatives in do not offer | space for
foreign neutrality the area that classes for | students to
students work local work out.

towards
climate
change

goals

students
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Appendix B: Factores de Emision Gases Efecto Invernadero
2017

Presentation sponsored by the Instituto Meterolégico Nacional de Costa Rica containing
information for sources of greenhouse gas emissions and equivalents for non-carbon dioxide
emissions

Factores de emision
gases efecto invernadero Factores de emisién
de gases de efecto
invernadero

A contnuackén se presentan factores de emisidn de gases de efecto
invernadero avalados por el Instituto Metecroidgico Nacional para ser
ut¥izados en los inventarios de gases de efecto invernadero,

Se incluyen los factores de emision més comunes, si se requiere otro factor
de emisidn dr al Instituto dgco Nacional.

Sector energia
Diéxido de carbono

Foctor de emisién Incertidumbre
Combustible ) 00/t combustible) Urmite nferior  Limite superior
Gasolina 2,231 4,59% 585%
Diesel 2,613 3,12% 3,19%

Sétima edicién

Bunker 3,101 357% 365%
Querosenc 2,541 3,83% 4,10%

2017 6 1611 BA1% 9,16%
Gasaolina de avidn 2,227 7,94% 23,50%

Jet fuel 2,505 4,68% 532%
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-aaw L F 1
Sector energia Sector energia
Oxido nitroso Metano

RS
g N;O/ L Combustible _Inferio r g CH./ L Combustible _inferio perio

190% Generacion electrkidad/Diesel 0122 71% 191%

Generacién electricidad Diesel 0,02442 7%
Generacdn electricidacy/Bunker 0,02769 1% 190% Generacién electricidad/Sunier 0,138 78% 191%
Manufactura y contruccitn/ 0,02211 % 190% Manufactum y contruccidn/ om N 190%
Gasclina Gasolina
Manwfacturs y contruccide/ 0,02442 7% 130% Manufactura y contruccian/ 0122 % 191%
Diesel Diesel
Manufactura y construccidn/ 0,0276% n% 190% Manufactura y construccidn/ 0,138 78% 191%
Bunker Bunker
Manufactura y construcelén/LPG 0,002745 n% 179% Manufactura y construccidn/LPG 0027 72% 179%
Comercial @ institucional/ 002211 % 190% Comercial @ institucional/ 0346 2% 179%
Gasclina Gasolina
Comercial @ institucional/Diesel 0,02442 % 190% Comerzial @ Institucional /Diesel 0,382 % 17T
Comercial e institudional/Bunker 0,02769 n% 190% Comercial e institucional/Bunker 0433 72% 17T
Comerdal e institucional/LPG 0,002745 2% 179% Comerclal ¢ Institucional/LPG 0,139 2% 179%
Residencial y agricols/Gasoling 0,02211 % 190% Residencial y agricola/Gasolina 0,346 72% 179%
Residencial y agricola/Diesel 0,02442 n% 190% Residencial y agricola/Diesel 0,382 n% 1T
Residencial y agricola/Bunker 0,02769 n% 190% Residendal y agricala/Sunker 0,833 72% TR
Residencial y agricola/LPG 0,002745 n% 179% Residencial y agriola/LPG 0,139 2% 179
Transperte terrestre/gasolna/sin 0,116 8% 20a% Transporte terrestre/gasolina/sin 1,176 ja% 201%
catalzador catalizacor
Transparte terrestre/gasolina/ 0,283 % 173% Trarsporte terrestre/gasalina/ 0,507 4% 204%
con catalzador con catalizador
Transporte terrestre/diesel/sin 0,154 70% 175% Transporte terrestre/diesel/sin 0,189 62% 126%
catakzador catalizacor
Trarsporte terrestre/LPG 0,0051 ND ND Transporte terrestre/LPG 1,583 ND ND
Todas la fuentes de combustion Todas ka fuentes de combustién 0,099 ND

estacionaria/Biodiesel estacionaria/3lodiesel

RS - Fame. -
Sector energia Sector agricultura,
Uso de electricidad silvicultura y otros
usos de la tierra
Cultivo de arroz

£l factor de emision en el sector electricidad varia anualmente, los factores para los

dltimos seis afios se indican a continuacién: Régimen de cultivo

Afio

016

Foctor de emisién

g CO.
0,0557

Inundado

* Comesponde » on cicio de cultiv de 120 dias

015 0,0381
014 01170
013 0,1300 X
2012 00771 Sector agricultura,
s L silvicultura y otros
usos de la tierra
Ganaderia
Sector procesos a) Proceso digestivo
? . Ganodo vacuno
industriales

y uso de productos

Hembras en crecimiento
Machos en crecmiento

Cemento 0,5101 kg COy/kg Clinker
Cal 0,785 kg CO/kgcal

Vvidrio 0,21 kg CO./vg vidrio 1044% 1044% Hembra adulta
Uso de lubricantes 0,5101 kg CO/L de lubricante® ND ND e
* £ dato No se nclayes ks quamian
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Sector agricultura,
silvicultura y otros
usos de la tierra

5
Cabras 5
Caballos 18
Cerdos -

Sector agricultura,
silvicultura y otros
usos de la tierra
Sector Procesos industriales
b) Manejo de estiércol

Factor de emisién
kg CH, /cabeza/afic

Sector residuos
Residuos solidos

Foctor de emisién
CH, NO
Relleno Sanitario 0,0581 kg CH/kg de -
residuos sélidos
Compost 4g CHy/kg residuos 0,3 g N,0/kg residuos
sdlidos sélidos
Biodigestores 2 g CHy/kg residuos -
sdlidos

Sector residuos
Aguas residucles domésticos

kg CH, /persona/afio
Lagunas 2,63
Tanques sépticos 438

Descarga a rios 0,876
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Cafa de azdcar (123 kg N/ha)
Café sin sombra (200 kg N/ha)
Café con sombra
Banano (300 kg N/ha)
Pldtano
Cebolla
Papa

Pastos
Estrella africana

Kiwyo (200 kg N/ha)
Kikuyo sin fertilizar
Ratans
Jaragua

Nota: Fara omes culives esar 1% ded fertizante mitrogenazo aphcade.

Tipo de tratamiento

Reactor anaerdbico
Laguna anaerdbica profunda

Laguna anaerdbica poco profunda

Descarga a fios

Sector agricultura,
silvicultura y otros
usos de la tierra
Suelos agricolas

kg N;O/ha/afio

4812173

2522013
7.78
4852052
45
251
785

494
2,432005
1,2220,02

355

5,33

Sector residuos
Aguas residuales industriales

Factor de emisién
kg CH, /kg DQO

02
02
0,05
0,025



Potenciales de
calentamiento global

Potencial de calentamiento
Horizonte: 100 afios

1
2
310
1.300
140

1.526

175

3300

10350
2230
23.900
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Appendix C: Student Social Marketing Questions

Preamble:

We are a group of students from Worcester Polytechnic Institute in Worcester, Massachusetts in
the USA and we are working with the CORCLIMA organization to create the foundation of an awareness
campaign which portrays the current status of carbon emissions within Monteverde. Currently, we are
conducting an interview of local residents and to better identify the appropriate mediums for conveying
information which will be used in our campaign. Your participation in this interview is completely
voluntary and you may withdraw at any time. Please remember that your answers will remain
anonymous. No names or other identifying information will appear on the questionnaires or in any of the
project reports or publications. If interested, a copy of our results can be provided through an internet link
at the conclusion of the study.

Interview Questions:
1) Do you have access to television, radio, and/or internet?
a. If YES: What is your favorite TV station?
b. Do you ever watch the local news?
i. Ifyes, which station?
2) Which Radio station do you listen to?
a. Do you ever hear about local news over the radio?
3) Which social media platforms do you use? (i.e. Twitter, Facebook, Instagram)
a. Which do you use most often?
b. What do you usually use it for? (posting images, sharing stories, photography, politics)
c. Do you get local news on these social media platforms?
d. How much do you trust information relayed over social media?
4) Do you know if there is a local newspaper?
5) Ifyes, what is the name and do you read it?
6) In general, which graphics do you pay most attention to? Which aspects tend to catch your
attention, if any? (For Example: Pie Charts, Colors, Numbers/Facts...)
7) Do you remember any advertisements, posters, or flyers during your daily routine? If so, where?
8) Are you aware of any local organizations or initiatives aimed at dealing with waste or carbon
emission reduction? (Such as COMIRES, CORCLIMA, Vision to Reality, Life Monteverde)
a. Ifyes, how did you find out about them or receive information regarding their initiative?
9) Have you or anyone you know of gone to community events regarding alternative energy and
other environmental efforts?
a. Ifyes, who ran this event?
10) Are you aware of any future events or talks regarding alternative energy options in Monteverde?
a. Ifyes, who is it going to be run by?
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Appendix D: Monteverde Institute Carbon Registries 2016

Emisiones

Indirectas
por energia

eléctricas

Operacién
generales

lluminacién
uso de
cémputo y
otros
equipos

Hoja de Excel|

Enero 1620 0.1170 1 0.18954
Febrero 1446 0.1170 1 0.169182
Marzo 1724 0.1170 1 0.201708
Abril 1257 0.1170 1 0.147069
Mayo 1245 0.1170 1 0.145665
Junio 1259 0.1170 1 0.147303
Julio 1974 0.1170 1 0.230958
Agosto 1283 0.1170 1 0.150111
Septiembre 1289 0.1170 1 0.150813
Octubre 1190 0.1170 1 0.13923
Noviembre 1146 0.1170 1 0.134082
Diciembre 1272 0.1170 1 0.148824

Emisiones
directas por | Operacién

gestion de | de la oficina

residuos

Carbon emissions for electricity in kilowatt hours

Hoja de B

Enero 62.8 2.26 1 0.141928 0.907 21 0.00119615 0.283 310 0.00550944 | 0.14273997
Febrero ] 2.26 1 0 0.907 21 0 0.283 310 0 ]
Marzo 19.95 2.26 1 0.045087 0.507 21 0.00037993 0.283 310 0.00175021 | 0.04534494
Abril 40.85 2.26 1 0.052321 0.507 21 0.00077807 0.283 310 0.00358377 | 0.09284917
Mayo [ 2.26 1 0 0.507 21 0 0.283 310 0 o
Junio 58.87 2.26 1 0.1330462 0.507 21 0.0011213 0.283 310 0.00516467 | 0.13380735
Julio 0 2.26 1 0 0.507 21 0 0.283 310 0 o
Agosto o 2.26 1 0 0.507 21 0 0.283 310 0 o
Septiembre 96.61 2.26 1 0.2183386 0.907 21 0.00184013 0.283 310 0.0084756 |0.21958771
Octubre ] 2.26 1 0 0.907 21 0 0.283 310 0 o
Noviembre 83.24 2.26 1 0.1881224 0.907 21 0.00158547 0.283 310 0.00730265 | 0.18919864
Diciembre 0 2.26 1 0 0.907 21 0 0.283 310 0 0

) N N N S B N N B S S
Carbon emissions for gasoline in metric tons

Emisiones |Calentamien|

directas por to de
gestionde | comidas
residuos

Hoja de E:

Enero X 1 0.19311057 21 0.002745 0.000102 | 0.19356247
Febrero 180.18 1.611 1 0. 0.139 21 0.00052595 [ 0.002745 310 0.00015332 | 6.095
Marzo 329.16 1611 1 0.53027676 0.139 21 0.00096082 [ 0.002745 310 0.0002801 | 11.135812
Abril 105.35 1611 1 0.17616285 0.133 21 0.00031913 0.002745 310 9.3051E-05 | 3.65941985
Mayo 112.86 1611 1 0.18181746 0.139 21 0.00032944 [ 0.002745 310 9.6038E-05 | 3.81816666
Junio 233.56 1611 1 0.37626516 0.138 21 0.00068176 [ 0.002745 310 0.00019875 | 7.90156836
Julio 166.29 1.611 1 0.26789319 0.138 21 0.0004854 | 0.002745 310 0.0001415 | 5.62575699
Agosto 1821 1611 1 0.2933631 0.138 21 0.00053155 | 0.002745 310 0.00015496 | 6.1606251
i 13573 1611 1 0.21866103 0.133 21 0.0003962 | 0.002745 310 0.0001155 | 4.59188163
Octubre 95.72 1611 1 0.15420492 0.139 21 0.00027941 | 0.002745 310 8.1453E-05 | 3.23830332
iembre 126.6 1611 1 0.2039526 0.133 21 0. 0.002745 310 0.00010773 | 4.2830046
Diciembre 74.61 1.611 1 0.12019671 0.139 21 0.00021779( 0.002745 310 6.3489E-05 | 2.52413091

directas por to de
gestionde | comidas
residuos

Hoja de B

Enero 87.43 1611 1 0.14094639 0.139 21 0.000255383 | 0.002745 310 7.445E-05 | 0.14127622
Febrero 0 1.611 1 0 0.139 21 0 0.002745 310 0 0
Marzo 0 1611 1 0 0.139 21 0 0.002745 310 0 0
Abril 0 1.611 1 0 0.139 21 0 0.002745 310 0 0
Mayo 43.8 1611 1 0.0705618 0.139 21 0.000127852 | 0.002745 310 3.7272€-05 | 1.4817978
Junio 0 1.611 1 0 0.139 21 0 0.002745 310 0 0
Julio 84.36 1611 1 0.13590396 0.139 21 0.000246247 | 0.002745 310 7.1786E-05 | 2.85398316
Agosto 117.53 1.611 1 0.18934083 0.139 21 0.00034307 | 0.002745 310 0.00010001 | 3.97615743
Septiembre 0 1611 1 0 0.139 21 0 0.002745 310 0 0
Octubre 241 1.611 1 0.0388251 0.139 21 7.03479E-05 | 0.002745 310 2.0508E-05 | 0.8153271
Noviembre 27.7 1611 1 0.0446247 0.139 21 8.08563E-05 | 0.002745 310 2.3571E-05 | 0.9371187
Diciembre 19.47 1.611 1 0.03136617 0.139 21 5.68329E-05 | 0.002745 310 1.6568E-05 | 0.65868957

Carbon emissions for LPG in metric tons
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Enero 155 58.1 21 0.2379195

Febrero 120 58.1 21 0.146412

Marzo 150 58.1 21 0.183015

Abril 131 58.1 21 0.1598331

Emisiones Mayo 196 58.1 21 0.2391396
directas por [Operacicnes . Junio 183 58.1 21 0.2232783

X Hoja de Exce .

gestionde | generales Julio 117 58.1 21 0.1427517
residuos Agosto 153 58.1 21 0.2354793
Septiembre 83 58.1 21 0.1012683
Octubre 42.5 58.1 21 0.05185425

Noviembre 101 58.1 21 0.1232301
Diciembre 154.5 58.1 21 0.18850545

Carbon emissions for Inorganic Waste in metric tons

Enero 197 4 21 0.016548 03 310 0018321 | 5034869

Febrero 310 0.005208
56 4 21 0.004704 03 0.009912
Marzo 72 4 21 0.006048 03 310 0006696 | 0.012744
Emisiones Abril 77 4 21 0.006468 03 310 0007161 | 0.013629
directas por | Operacién Hoja de Excel|_ Mayo 93 4 21 0.007812 03 310 0.008649 0.016461
gestionde | generales Junio 184 4 21 0.015456 03 310 0017112 | 0.032568
residuos Julio 117 4 21 0.009828 03 310 0010881 | 0.020709
Agosto 156 4 21 0.013104 03 310 0014508 | 0.027612
Septiembre 71 4 21 0.005964 03 310 0.006603 | 0.012567
Octubre 73.5 4 21 0.006174 03 310 0.0068355 | 0.0130095
Noviembre | 72.5 4 21 0.00609 03 310 0.0067425 | 0.0128325
Diciembre 51.8 4 21 0.0043512 03 310 0.0048174 | 0.0091686

Carbon emissions for Organic Waste in metric tons

Enero 115 3 0.1403115 0 310 0 0.1403115
Febrero 49 58.1 21 0.0597849 0 310 0 0.0597849
Marzo 0 58.1 21 0 0 310 0 0
Abril 96 58.1 21 0.1171296 0 310 0 0.1171296
Emisiones Mayo 0 58.1 21 0 0 310 0 0
directas por |Operaciones Hoi Junio 0 58.1 21 0 0 310 0 0
. oja de Exce -
gestionde | generales Julio 41 58.1 21 0.0500241 0 310 0 0.0500241
residuos Agosto 47.5 58.1 21 0.05795475 0 310 0 0.05795475
Septiembre 0 58.1 21 0 0 310 0 0
Octubre 0 58.1 21 0 0 310 0 0
Noviembre 205.5 58.1 21 0.25073055 0 310 0 0.25073055
Diciembre 38 58.1 21 0.0463638 0 310 0 0.0463638

Carbon emissions for Recycling in metric tons
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Emisiones
directas por
gestion de
residuos

Operacion
generales

| 2016 | 1309 | 43800 | 1 ] 12040182
! | [ ]

Hoja de Excel

Carbon emissions for Septic Tank in metric tons
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Appendix E: Monteverde Institute Carbon Registries 2017

Emisiones
Indirectas | Operacién
por energia | generales
eléctricas

lluminacién,
uso de
computo y
otros
equipos

Hoja de Exce

Enero 1187 0.1170 1 0.138879
Febrero 1159 0.1170 1 0.140283
Marzo 1240 0.1170 1 0.14508
Abril 1595 0.1170 1 0.186615
Mayo 1228 0.1170 1 0.143676
Junio 2804 0.1170 1 0.328068
Julio 2203 0.1170 1 0.257751
Agosto 1581 0.1170 1 0.231777
Septiembre 1651 0.1170 1 0.153167
Octubre 1142 0.1170 1 0.133614
Noviembre 1348 0.1170 1 0.157716
Diciembre 1808 0.1170 1 0.211536

Emisiones
directas por
gestion de
residuos

Emisiones
directas por
gestion de
residuos

Operacion
dela
oficina

Calentamie
nto de
comidas

Carbon emissions for electricity in kilowatt hours

Hoja de Ex:

Carbon emissions for gasoline in metric tons

Enero o 2.26 1 [ 0.907 21 0 0.283 310 0 [
Febrero [ 2.26 1 [ 0.907 21 0 0.283 310 0 ]
Marzo 53.96 2.26 1 0.1219496 0.807 21 0.00102778| 0.283 310 0.00473391[0.12264727
Abril o 2.26 1 0 0.507 21 0 0.283 310 0 o
Mayo o 2.26 1 0o 0.907 21 0 0.283 310 0 o
Junio [ 2.26 1 [ 0.907 21 0 0.283 310 0 ]
Julio 225 2.26 1 0.05085 0.507 21 0.00042856| 0.283 310 0.00187393)0.05114091
Agosto 45.6 2.26 1 0.103056 0.807 21 0.00086854| 0.283 310 0.00400049| 0.10364558
i o 2.26 1 o 0.507 21 0 0.283 310 0 o
Octubre [ 2.26 1 0o 0.907 21 0 0.283 310 0 o
Noviembre [ 2.26 1 [ 0.907 21 0 0.283 310 0 [
Diciembre 344 2.26 1 0.077744 0.507 21 0.00065522|  0.283 310 0.00301791) 0.07818877
- o] e [ T T osssens|

Hoja de Excel

Enero 138.15| 1611 1 0.22255965 0.139 21 0.00040326 | 0.002745 310 0.00011756 [ 0.22308047
Febrero 817 1611 1 0.1316187 0.139 21 0.00023848| 0.002745 310 6.9523€-05 | 2.7639927
Marzo 105.15| 1611 1 0. 0.139 21 0.00030693| 0.002745 310 8.9477€-05 | 3.55732965
Abril 98.27) 1611 1 0.15831297 0.133 21 0. 0.002745 310 8.3623E-05 | 3.32457237
Mayo 1128 1611 1 0.1817208 0.139 21 0.00032926| 0.002745 310 9.5987€-05 | 3.8161368
Junio 149.7| 1611 1 0.2411667 0.139 21 0.00043697| 0.002745 310 0.00012739( 5.0645007
Julio 3408/ 1.611 1 0.5450288 0.13% 21 0.0009948 | 0.002745 310 0.00029 | 11.5296048
Agosto 184.93| 1611 1 0.25792223 0.139 21 0.00053981| 0.002745 310 0.00015737 6.
i 148.37| 1611 1 0.23902407| 0.133 21 0.00043309| 0.002745 310 0.00012626 5.01350547
Octubre 9872 1611 1 0.15903792 0.139 21 0.00028816| 0.002745 310 8.4006E-05 | 3.33979632
Noviembre 63.8) 1611 1 0.1027818 0.139 21 0.00018623| 0.002745 310 5.4291€-05 | 2.1584178
Diciembre 75.26/ 1.611 1 0.12124386|  0.139 21 0.00021968| 0.002745 310 6.4042E-05 | 2.54612106

Carbon emissions for diesel in metric tons
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Emisiones
directas por
gestion de
residuos

Calentamie
nto de
comidas

Hoja de Exc

Enero 130.82| 1611 1 0.21091212 0.139 21 0.000382155 | 0.002745 310 0.00011141|0.21140568
Febrero 209| 1611 1 0.0336699 0.139 21 6.10071E-05 | 0.002745 310 1.7785€-05 | 0.7070679
Marzo 1475 1611 1 0.2376225 0.139 21 0.000430553 [ 0.002745 310 0.00012552| 4.9900725
Abril 451 1611 1 0.0726561 0.139 21 0.000131647 [ 0.002745 310 3.8378E-05 | 1.5257781
Mayo 12505 1.611 1 0.20145555 0.139 21 0.000365021| 0.002745 310 0.00010641 | 4.
Junio 13495| 1611 1 0.21740445 0.139 21 0.000393919( 0.002745 310 0.00011484 4.56549345
Julio 50.25 1611 1 0.08095275 0.139 21 0.00014668 | 0.002745 310 4.276E-05 | 1.70000775
Agosto 421 1611 1 0.0678231 0.139 21 0.00012289 | 0.002745 310 3.5825E-05 | 1.4242851
i e 88.3 1611 1 0.1422513 0.139 21 0.000257748( 0.002745 310 7.5139€-05 | 2.9872773
Octubre O] 1611 1 [ 0.139 21 0 0.002745 310 0 0
Noviembre 776 1611 1 0.1250136 0.139 21 0.000226514 [ 0.002745 310 6.6034€-05 | 2.6252856
Diciembre 425 1611 1 0.0651119 0.135 21 0.000125225 [ 0.002745 310 3.6506E-05 | 1.4513499

- vow[ ews [ [ [ [ [ [ [ [ zamsssss]
Carbon emissions for LPG in metric tons

Emisiones .
) Operacicne
directas por
X s
gestion de
) generales
residuos

Hoja de Exce

Enero 121 58.1 21 0.1476321
Febrero 122 58.1 21 0.1488522
Marzo 133 58.1 21 0.1622733
Abril 96 58.1 21 0.1171296
Mayo 208 58.1 21 0.2537808
Junio 171 58.1 21 0.2086371
Julio 246.5 58.1 21 0.30075465
Agosto 116.5 58.1 21 0.14214165
Septiembre 118 58.1 21 0.1439718
Octubre S0 58.1 21 0.105809
Noviembre 154 58.1 21 0.1878954
Diciembre 186.5 58.1 21 0.22754865

Carbon emissions for Inorganic Waste in metric tons

Emisiones | Operacién
directas por
gestion de generales
residuos

Hoja de Excel

Enero 1215 4 21 0.010206 03 310 0.0112995
Febrero 61 310 0.005673
4 21 0.005124 03

Marzo 95 4 21 0.00798 03 310 0.008835
Abril 52 4 21 0.004368 0.3 310 0.004836
Mayo 164 4 21 0.013776 0.3 310 0.015252
Junio 168.5 4 21 0.014154 0.3 310 0.0156705
Julio 148 4 21 0.012432 03 310 0.013764
Agosto 113.5 4 21 0.009534 0.3 310 0.0105555
Septiembre 52 4 21 0.004368 0.3 310 0.004836
Octubre 63.5 4 21 0.005334 0.3 310 0.0059055
Noviembre 149 4 21 0.012516 0.3 310 0.013857
Diciembre 119.5 4 21 0.010038 0.3 310 0.0111135

0.0215055

0.010797
0.016815
0.009204
0.025028
0.0258245
0.026196
0.0200895
0.005204
0.0112395
0.026373
0.0211515

Carbon emissions for Organic Waste in metric tons
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Enero 41.5 58.1 21 0.05063415 0 310 0 0.05063415
Febrero 0 58.1 21 0 0 310 0 0
Marzo 715 58.1 21 0.08723715 0 310 0 0.08723715
Abril 0 58.1 21 0 0 310 0 0
Emisiones . Mayo 52 58.1 21 0.0634452 0 310 0 0.0634452
. Operacione -
directas por . Junio 0 58.1 21 0 0 310 [ 0
. s Hoja de Excel -
gestion de Julio 0 58.1 21 0 [ 310 [ 0
. generales
residuos Agosto 0 58.1 21 0 0 310 0 0
Septiembre 216 58.1 21 0.2635416 0 310 0 0.2635416
Octubre 0 58.1 21 0 0 310 0 0
Noviembre 0 58.1 21 0 0 310 0 0
Diciembre 64 58.1 21 0.0780864 0 310 0 0.0780864

Carbon emissions for Recycling in metric tons

| 2016 | 1309 | 43800 | 1 |1.2040182 ]
! ! ! | |

Emisiones
directas por| Operacion
gestion de | generales
residuos

Hoja de Exce

Carbon emissions for Septic Tank in metric tons
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Appendix F: Monteverde Friends School Carbon Registries
2016

6.0223905

Emisiones
directas por| Operacion

. Hoja de Exce
gestion de | generales

residuos

Carbon emissions for septic tanks in metric tons

Enero 0 58.1 21 0 0 310 0 0

Febrero 49.4 58.1 21 0.06027294 0 310 0 0.06027294

Marzo 30.3 58.1 21 0.03696903 0 310 0 0.03696903
Abril 0 58.1 21 0 0 310 0 0
Emisiones Mayo 0 58.1 21 0 0 310 0 0
directas por [Operaciones B Junio 0 58.1 21 0 0 310 0 0

., Hoja de Excel n

gestion de | generales Julio 0 58.1 21 0 0 310 0 0
residuos Agosto 0 58.1 21 0 0 310 0 0
Septiembre 0 58.1 21 0 0 310 0 0
Octubre 0 58.1 21 0 0 310 0 0
Noviembre 0 58.1 21 0 0 310 0 0
Diciembre 0 58.1 21 0 0 310 0 0

Carbon emissions from recycling in metric tons

Enero 12.934 a 21 0.001086456 0.3 310 0.001202862 | 0.00228932

Febrero 70.2 4 21 0.0058968 0.3 310 0.0065286 0.0124254

Marzo 51.55 4 21 0.0043302 0.3 310 0.00479415 | 0.00912435

Abril 53.83 4 21 0.00452172 0.3 310 0.00500619 | 0.00952791

Emisiones Mayo 56.14 4 21 0.00471576 0.3 310 0.00522102 | 0.00993678
directas por | Operacién Hoja de Excel Junio 29.6 4 21 0.0024864 0.3 310 0.0027528 0.0052392
gestionde | generales Julio 21.45 4 21 0.0018018 0.3 310 0.00199485 | 0.00379665
residuos Agosto 85.61 4 21 0.00719124 0.3 310 0.00796173 | 0.01515297

Septiembre 110 4 21 0.00924 0.3 310 0.01023 0.01947

Octubre 50 4 21 0.0042 0.3 310 0.00465 0.00885

Noviembre 83.8 4 21 0.0070392 0.3 310 0.0077934 0.0148326

Diciembre 79 4 21 0.006636 0.3 310 0.007347 0.013983

Carbon emissions from organic waste in metric tons

48



Emisiones

directas por

gestién de
residuos

Operaciones
generales

Hoja de Excel

Enero 9.2 58.1 21 0.01122492 0 310 0 0.01122492
Febrero 13 58.1 21 0.0158613 0 310 0 0.0158613
Marzo 22.05 58.1 21 0.02690321 0 310 0 0.02690321
Abril 18.5 58.1 21 0.02257185 0 310 0 0.02257185
Mayo 33 58.1 21 0.0402633 0 310 0 0.0402633
Junio 28 58.1 21 0.0341628 0 310 0 0.0341628
Julio 0 58.1 21 0 0 310 0 0
Agosto 42 58.1 21 0.0512442 0 310 0 0.0512442
Septiembre 18.36 58.1 21 0.02240104 0 310 0 0.02240104
Octubre 22.3 58.1 21 0.02720823 0 310 0 0.02720823
Noviembre 30.8 58.1 21 0.03757908 0 310 0 0.03757908
Diciembre 21 58.1 21 0.0256221 0 310 0 0.0256221

Carbon emissions from garbage in metric tons

Enero 21.49 1.611 1 ' 0.03462039 0.139 21 6.27293E-05 0.002745 310 | 1.82869E-05 | 0.03470141
Febrero 0 1.611 1 ! 0 0.139 21 0 0.002745 310 ] 0 0
Marzo 0 1.611 1 | 0 0.139 21 0 0.002745 310 ! 0 0
Abril 0 1.611 1 | 0 0.139 21 0 0.002745 310 i 0 0
Cal Mayo 0 1.611 1 1 0 0.139 21 0 0.002745 310 ! 0 0
directas por tode Hoja de Excel Junio 0 1.611 1 | 0 0.139 21 0 0.002745 310 i 0 0
gestion de comidas Julio 0 1.611 1 ! 0 0.139 21 0 0.002745 310 ! 0 0
residuos Agosto 0 1.611 1 | 0 0.139 21 0 0.002745 310 | 0 0
Septiembre 0 1.611 1 ! 0 0.139 21 0 0.002745 310 i 0 0
Octubre 0 1.611 1 : 0 0.139 21 [ 0.002745 310 ! 0 0
Noviembre 0 1.611 1 | 0 0.139 21 0 0.002745 310 : 0 0
Diciembre 0 1.611 1 | 0 0.139 21 0 0.002745 310 i 0 0

Carbon emissions from LPG in metric tons

Emisiones
Indirectas
por energia
eléctricas

lluminacidn,
uso de
Operacion | computo y
generales otros
equipos

Hoja de Exce

Enero 120 0.1170 1 0.01404
Febrero 47 0.1170 1 0.005499
Marzo 44 0.1170 1 0.005148
Abril 29 0.1170 1 0.003393
Mayo 71 0.1170 1 0.008307
Junio 260 0.1170 1 0.03042
Julio 62 0.1170 1 0.007254
Agosto 106 0.1170 1 0.012402
36 49 0.1170 1 0.005733
Octubre 36 0.1170 1 0.004212
Noviembre 46 0.1170 1 0.005382
Diciembre 123 0.1170 1 0.014391
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Appendix G: Monteverde Friends School Carbon Registries
2017

Emisiones | Operacién Enero 22.67 0.01 310 0.11043529 0 1 0.11043529
Indirectas | generales Febrero 22.67 0.01 310 0.11043529 0 1 0.11043529
por energia Marzo 22.67 0 310 0 0.2 1 0.01662467
eléctricas L Abril 310 1 0
lluminacién,
Mayo 310 1 0
uso de
R . Junio 310 1 0
cémputo y Hoja de Exce -
Julio 310 1 0
otros
) Agosto 310 1 0
equipos >
Septiembre 310 1 0
Octubre 310 1 0
Noviembre 310 1 0
Diciembre 310 1 0

Carbon emissions from fertilizer in metric tons

6.6694698

Emisiones
directas por| Operacion .
., Hoja de Exce
gestion de | generales
residuos
Carbon emissions from septic tanks in metric tons
Enero 19 58.1 21 0.0231819 0 310 0 0.0231819
Febrero 36 58.1 21 0.0439236 0 310 0 0.0439236
Marzo 36.5 58.1 21 0.04453365 0 310 0 0.04453365
Abril 18 58.1 21 0.0219618 0 310 0 0.0219618
Emisiones Mayo 64.25 58.1 21 0.07839143 0 310 0 0.07839143
directas por [Operaciones Hoia de E Junio 50.75 58.1 21 0.06192008 0 310 0 0.06192008
gestién de | generales 13 68 X o 14.55 58.1 21 0.01775246 0 310 0 0.01775246
residuos Agosto 88 58.1 21 0.1073688 0 310 0 0.1073688
Septiembre 2 58.1 21 0.0024402 0 310 0 0.0024402
Octubre 17.5 58.1 21 0.02135175 0 310 0 0.02135175
Noviembre 0 58.1 21 0 0 310 0 0
Diciembre 36 58.1 21 0.0439236 0 310 0 0.0439236

\Carbon emissions from recycling in metric tons



Enero 51.604 4 21 0.004334736 0.3 310 0.004799172 | 0.00913391

Febrero 56.8 4 21 0.0047712 0.3 310 0.0052824 0.0100536

Marzo 84.8 4 21 0.0071232 0.3 310 0.0078864 0.0150096

Abril 52.3 4 21 0.0043932 0.3 310 0.0048639 0.0092571

Emisiones Mayo 79.8 4 21 0.0067032 0.3 310 0.0074214 0.0141246
directas por | Operacién Hoja de Excel Junio 2.3 4 21 0.0001932 0.3 310 0.0002139 0.0004071
gestionde | generales Julio 56.7 4 21 0.0047628 0.3 310 0.0052731 0.0100359
residuos Agosto 94.9 4 21 0.0079716 0.3 310 0.0088257 0.0167973

Septiembre 101.3 4 21 0.0085092 0.3 310 0.0094209 0.0179301

Octubre 38.1 4 21 0.0032004 0.3 310 0.0035433 0.0067437

Noviembre 88.45 4 21 0.0074298 0.3 310 0.00822585 | 0.01565565

Diciembre 51 4 21 0.004284 0.3 310 0.004743 0.009027

Carbon emissions from organic waste in metric tons

Enero 0 58.1 21 0 0 310 0 0
Febrero 0 58.1 21 0 0 310 0 0
Marzo 0 58.1 21 0 0 310 0 0
Abril 0 58.1 21 0 0 310 0 0
Emisiones Mayo 0 58.1 21 0 0 310 0 0
directas por |Operaciones . Junio 0 58.1 21 0 0 310 0 0
., Hoja de Excel -
gestion de | generales Julio 0 58.1 21 0 0 310 0 0
residuos Agosto 31 58.1 21 0.0378231 0 310 0 0.0378231
Septiembre 20.5 58.1 21 0.02501205 0 310 0 0.02501205
Octubre 16 58.1 21 0.0195216 0 310 0 0.0195216
Noviembre 41.7 58.1 21 0.05087817 0 310 0 0.05087817
Diciembre 45.5 58.1 21 0.05551455 0 310 0 0.05551455

o] mar [ [ T T eassnasar |
Carbon emissions from garbage in metric tons

Enero 0 0.1170 1 0
Febrero 0 0.1170 1 0
Marzo 0 0.1170 1 0
lluminacion, Abril 0 0.1170 1 0
Emisiones uso de Mayo 133 0.1170 1 0.015561
Indirectas | Operacién | cOmputo y Hoja de Exce Junio 12 0.1170 1 0.001404
por energia | generales otros Julio 73 0.1170 1 0.008541
eléctricas equipos Agosto 0 0.1170 1 0
Septiembre 0 0.1170 1 0
Octubre 0 0.1170 1 0
Noviembre 560 0.1170 1 0.06552
Diciembre 16 0.1170 1 0.001872

Carbon emissions from electricity in kilowatt hours
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Appendix H: Conservation League Carbon Registries 2016

Emisiones
Indirectas
por energia
eléctricas

Operacién
generales

lluminacién,
uso de
computo y
otros
equipos

Cuentas de
electricidad

Hoja de Excel

Enero 0 0.1170 1 0
Febrero 0 0.1170 1 0
Marzo 0 0.1170 1 0
Abril 0 0.1170 1 0
Mayo 410 0.1170 1 0.04797
Junio 762 0.1170 1 0.089154
Julio 0 0.1170 1 0
Agosto 0 0.1170 1 0
Septiembre 0 0.1170 1 0
Octubre 0 0.1170 1 0
Noviembre 0 0.1170 1 0
Diciembre 0 0.1170 1 0

Carbon emissions for electricity in kilowatt hours

Emisiones
directas por | Operacion

gestion de | de la oficina

residuos

Emisiones
directas por | Operacién

gestion de | de la oficina

residuos

Hoja de Exce

Enero . 1 0.19512326 . 0.001665851 } 0.007672866 | 0.20446198
Febrero 221.07 2231 1 0.49320717 0.907 21 0.00421072 0.283 310 0.019394471 0.51681236
Marzo 24379 2.231 1 0.54389549 0.907 21 0.004643468 0.283 310 0.021387697 | 0.56992665
Abril 24279 2231 1 0.54166449 0.907 21 0.004624421 0.283 310 0.021299967 | 0.56758888
Mayo 2559.26 2231 1 0.66764506 0.507 21 0.005700005 0.283 310 0.02625408 | 0.69560315
Junio 376.82 2231 1 0.84068542 0.907 21 0.007177291 0.283 310 0.033058419 | 0.88092113
Julio 37177 2231 1 0.82941887 0.907 21 0.007081103 0.283 310 0.032615382 | 0.86911536
Agosto 224,03 2231 1 0.49981093 0.907 21 0.004267093 0.283 310 0.019654152 | 0.52373218
i 286.76 2231 1 0.63976156 0.907 21 0.005461918 0.283 310 0.025157455 | 0.67038093
Octubre 203.18 2.231 1 0.45331689 0.807 21 0.00387016 0.283 310 0.017825859 | 0.47501291
Noviembre |  202.59 2231 1 0.45197829 0.907 21 0.003858732 0.283 310 0.017773221 0.47361024
Diciembre 37.79 2.231 1 0.08430%43 0.507 21 0.000719786 0.283 310 0.003315317 | 0.08834459

Carbon emissions for gasoline in metric tons

Hoja de B

Enero $07.98 2613 1 237255174 0.145 21 0.00284107 0.154 310 0.04334697 | 2.38429138
Febrero 1070.75 2,613 1 2.75786975 0.143 21 0.00335038 0.154 310 0.051117612.81171391
Marzo 889.25 2613 1 232361025 0.145 21 0.00278246 0.154 310 0.0424528 | 2.33510772
Abril 1071.62 2613 1 2.80014306 0.145 21 0.0033531 0.154 310 0.05115914 | 2.81399846
Mayo 1048.12 2,613 1 2.73873756 0.143 21 0.00327957 0.154 310 0.05003725 | 2.75228912
Junio 1088.7 2613 1 2.8447731 0.145 21 0.00340654 0.154 310 0.05197454 | 2.85884934
Julio 919.32 2,613 1 240218316 0.148 21 0.00287655 0.154 310 0.04388834 | 2.41406942
Agosto 1038.8 2,613 1 2.7143844 0.143 21 0.00325041 0.154 310 0.04559231 | 2.72781546
i 1146.81 2613 1 299661453 0.148 21 0.00358837 0.154 310 0.05474871| 3.0114421
Octubre 1197.97 2613 1 3.13029561 0.145 21 0.00374845 0.154 310 0.05719109 | 3.14578464
Noviembre | 1050.43 2,613 1 2.74477359 0.143 21 0.0032868 0.154 310 0.05014753 | 2.75835502
Diciembre 662.19 2613 1 173030247 0.148 21 0.00207199 0.154 310 0.03161295 | 1.73886419

Carbon emissions for diesel in metric tons
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directas por to de
gestionde | comidas
residuos

Emisiones
directas por
gestion de
residuos

Operacion
generales

Hoja de E:

Carbon emissions for LPG in metric tons

Hoja de Excel

Enero 288.9236 1611 1 0.46545592 0.139 21 0.000843368 | 0.002745 310 0.00024586 | 0.46654515
Febrero 88.904 1.611 1 0.14322434 0.139 21 0.000259511 | 0.002745 310 7.5653E-05 | 3.00771122
Marzo 196.9179 1611 1 0.31723474 0.139 21 0.000574803 | 0.002745 310 0.00016757 | 6.66192947
Abril 177.808 1.611 1 0.28644869 0.139 21 0.000519022 | 0.002745 310 0.00015131 | 6.01542245
Mayo 311.1641 1611 1 0.50128537 0.139 21 0.000908288 | 0.002745 310 0.00026479 | 10.5269927
Junio 88.904 1.611 1 0.14322434 0.139 21 0.000259511 | 0.002745 310 7.5653E-05 | 3.00771122
Julio 177.808 1611 1 0.28644869 0.139 21 0.000519022 | 0.002745 310 0.00015131 | 6.01542245
Agosto 270.7127 1.611 1 0.43611816 0.139 21 0.00079021 | 0.002745 310 0.00023036 | 9.15848135
Septiembre | 44.4528 1611 1 0.07161346 0.139 21 0.000129758 | 0.002745 310 3.7827€-05 | 1.50388268
Octubre 88.904 1.611 1 0.14322434 0.139 21 0.000259511 | 0.002745 310 7.5653E-05 | 3.00771122
Noviembre |  88.904 1611 1 0.14322434 0.139 21 0.000259511( 0.002745 310 7.5653E-05 | 3.00771122
Diciembre 22.226 1.611 1 0.03580609 0.139 21 6.48777E-05 | 0.002745 310 1.8913E-05 | 0.75192781

| 2016 | 126 | 43800 | 21 | 1158948 |
1 ! ] [ ]

Emisiones

Indirectas
por energia
eléctricas

Operacion
generales

Carbon emissions for septic tank in metric tons

lluminacion,
uso de
computo y
otros
equipos

Hoja de Exce

Enero

Febrero

Marzo

Abril

Mayo

Junio

Julio

Agosto

Septiembre

Octubre

Noviembre

Diciembre

OO0 |O(O|O|I0|O|o|0|O

Not included because no refrigator disposal

Carbon emissions for refrigerants in metric tons




Appendix I: Conservation League Carbon Registries 2017

Emisiones

Indirectas
por energia

eléctricas

Operacién
generales

lluminacién,
uso de
cémputo y
otros
equipos

Hoja de Excel

Enero 473 0.1170 1 0.055341
Febrero 862 0.1170 1 0.100854
Marzo 1437 0.1170 1 0.168129
Abril 119 0.1170 1 0.013923
Mayo 1262 0.1170 1 0.147654
Junio 0 0.1170 1 0
Julio 0 0.1170 1 0
Agosto 0 0.1170 1 0
Septiembre 0 0.1170 1 0
Octubre 909 0.1170 1 0.106353
Noviembre 543 0.1170 1 0.063531
Diciembre 1074 0.1170 1 0.125658

Emisiones
directas por
gestion de
residuos

Operacion
de la oficina

Carbon emissions for electricity in kilowatt hours

Hoja de E:

Enero 61.547 2231 1 0.13820376 0.507 21 0.001179905 0.283 310 0.00543461 10.14481827
Febrero 198.213 2231 1 0.4422132 0.907 21 0.003775363 0.283 310 0.017389226 | 0.46337779
Marzo 151.428 2231 1 0.33783587 0.907 21 0.002884243 0.283 310 0.013284778 | 0.3540049

Abril 275.977 2.231 1 0.61570469 0.907 21 0.005256534 0.283 310 0.024211462 | 0.64517268

Mayo 149.551 2231 1 0.33364828 0.907 21 0.002848498 0.283 310 0.013120109 | 0.34961689

Junio 443.02 2.231 1 0.98837762 0.907 21 0.008438202 0.283 310 0.038866145 | 1.03568197

Julio 516.005 2231 1 1.15120716 0.907 21 0.009828347 0.283 310 0.045269119 | 1.20630462
Agosto 186.758 2.231 1 0.4166571 0.507 21 0.00355718 0.283 310 0.016384279 | 0.

i 390.259 2231 1 0.87066783 0.907 21 0.007433263 0.283 310 0.034237422 0.91233851
Octubre 522.269 2231 1 1.16518214 0.507 21 0.003947658 0.283 310 0.045818659 | 1.22094846
Noviembre | 293.919 2231 1 0.65573329 0.907 21 0.005598275 0.283 310 0.025785514 | 0.68711708
Diciembre | 847.442 2.231 1 1.8506431 0.907 21 0.016141228 0.283 310 0.074346087 | 1.98113042

- " vom[amems | | [ [ [ [ [eemon]
Carbon emissions for gasoline in metric tons

Emisiones
directas por
gestion de
residuos

Operacion
de la oficina|

Hoja de E:

Enero 530.155 1 1.38529502 0.00165885 0.0253096 | 1.3921496
Febrero 666.211 2613 1 174080934 0.149 21 0.00208457 0.154 310 0.03180491 | 1.74942305
Marzo 734.021 2613 1 1.91799687 0.149 21 0.00229675 0.154 310 0.03504216 | 1.92748732
Abril 437.233 2613 1 1.14248983 0.145 21 0.0013681 0.154 310 0.0208735 |1.14814299
Mayo 504.241 2613 1 236278173 0.149 21 0.00282937 0.154 310 0.04316847 | 2.37447303
Junio 1678.546 2613 1 4.3860407 0.149 21 0.00525217 0.154 310 0.08013379 | 4.40774329
Julio 1236.165 2613 1 3.23009915 0.149 21 0.00386796 0.154 310 0.05901452 | 3.24608202
Agosto 1374.182 2613 1 3.59073757 0.149 21 0.00429982 0.154 310 0.06560345 | 3.60850491
i 841967 2613 1 2.20005977 0.149 21 0.00263451 0.154 310 0.0401955 | 2.2109459
Octubre 864.134 2613 1 225798214 0.149 21 0.00270388 0.154 310 0.04125376 | 2.26315488
Noviembre | 1028.355 2613 1 268370462 0.149 21 0.00322085 0.154 310 0.04914141 | 2.70301356
Diciembre | 847.442 2613 1 2.21436595 0.149 21 0.00265165 0.154 310 0.04045688 | 2.22532286

Carbon emissions for diesel in metric tons
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directas por to de
gestionde | comidas
residuos

Emisiones
directas por
gestion de
residuos

Operacion
generales

Hoja de B

Enero 0 1611 1 0 0.139 21 0 0.002745 310 0 0
Febrero 0 1.611 1 0 0.139 21 0 0.002745 310 [ 0
Marzo 133.356 1611 1 0.21483652 0.139 21 0.000389266 [ 0.002745 310 0.00011348 | 4.51156684
Abril 0 1611 1 0 0.133 21 0 0.002745 310 o 0
Mayo 177.808 1611 1 0.28644869 0.139 21 0.000519022 | 0.002745 310 0.00015131 | 6.01542245
Junio 88.904 1611 1 0.14322434 0.139 21 0.000259511( 0.002745 310 7.5653E-05 | 3.00771122
Julio 177.808 1.611 1 0.28644869 0.139 21 0.000519022 | 0.002745 310 0.00015131 | 6.01542245
Agosto 99.5725 1611 1 0.1604113 0.139 21 0.000290652 | 0.002745 310 8.4731E-05 | 3.36863725
i 11113 1611 1 0.17503043 0.133 21 0.000324388  0.002745 310 9.4566E-05 | 3.75963903
Octubre 177.808 1611 1 0.28644869 0.139 21 0.000519022 | 0.002745 310 0.00015131 | 6.01542245
Noviembre | 266.712 1611 1 0.42967303 0.139 21 0.000778532 | 0.002745 310 0.00022696 | 5.02313367
Diciembre 0 1.611 1 0 0.139 21 0 0.002745 310 0 0

Carbon emissions for LPG in metric tons

Hoja de Excel

Carbon emissions for septic tank in metric tons

Emisiones

Indirectas
por energia

eléctricas

Not included because no refrigator disposal

Operacion
generales

lluminacion,
uso de
computo y
otros
equipos

Enero

Febrero

Marzo

Abril

Mayo

Junio

Hoja de Exce

Julio

Agosto

Septiembre

Octubre

Noviembre

Diciembre

Carbon emissions for refrigerants in metric tons
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Appendix J: Monteverde Friends School Interviews Coded

9+ 10*, 11" and 12* Graders

*When coding the responses, we did not identify a change in responses
between each grade, therefore we grouped the grades together

Type of media consumed,
(i.e. television, radio, social
media, newspaper)

8 students watch TV, but typically do not watch the news unless their
parents are watching. 0 students listen to the radio, Spotify was most
popular among the students. All students used Snapchat, Instagram and
Facebook. Few used it for news, most used it just to connect with
friends. 2 students said they read the newspaper (paper and online).

Sponsored advertisements
on social media

Most students said they did not pay attention to advertisements on social
media, unless they were very interested in the topic. 5 said that if they
were to see a Monteverde related advertisement, they would stop and
look at it because it related to them and their area.

Infographics and animations

28 students felt that pictures and graphics were the most effective tools
to get people’s attention. They also agreed that some numbers and
words are needed to help make sense of the graphics and explain what is
being depicted.

Placement of posters and
flyers in Monteverde

27 students identified the Coffee Center as the main place for posters
and flyers to be advertised. 20 mentioned downtown Santa Elena as
another area where they noticed posters. 12 Students also identified
local store and restaurant windows as a place for advertisements.

Familiarity and participation
with CORCLIMA and other
environmental initiatives in
Monteverde

20 students were aware of CORCLIMA and more specifically Katy
VanDusen. 16 were able to recall that Katy has presented to the school
on carbon neutrality. 4 students also mentioned events put on by the
Monteverde Institute. Some students were aware of the existence of
other initiatives in the area, but couldn’t identify them by name or goal.
9 students also mentioned a Ted Talk and presentation by Monica
Araya. 1 student attended meetings or events about the environment or
carbon neutrality outside of what the school made mandatory.

Source of marketing for
events happening in
Monteverde

25 students identified the school, Katy and their families as their source
for hearing about events happening in the area.
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Appendix K: Electric Car Blog

Saludos, my name is Kyle and [ am an engineering student at Worcester Polytechnic
Institute, in the United States, and I’ve spent the past seven weeks in Costa Rica as part of a
group of students working on a project with CORCLIMA. In that time, we’ve been exposed to an
incredible number of organizations that are environmentally conscious and sustainable practices
here in Monteverde. However, I think the most exciting practice is yet to come.

During the afternoon of Wednesday, February 7th, two gentlemen from ICE held
a community gathering to tell the people of Monteverde the plans of the Ruta Eléctrica, the first
of its kind in North America. Simply, ICE and other cooperators wish to create a route through
Costa Rica that a person can drive while still being 100% electric. The plan is to build car
charging stations throughout a national route, including one in Monteverde. Ideally, this will
allow both residents and tourists who already use electric cars to travel farther and more
frequently, and encourage others to buy electric cars.
This was only a small portion of the talk. The bigger discussion point was that of electric
vehicles in general. There was a presentation on the mechanics of electric vehicles and a
discussion of the advantages of going electric. The biggest advantages fall into three major
categories: accessibility, parts and cost.
There is a greater variety of areas of where you can charge electric cars than that of stations for
gas or diesel cars. Instead of needing a gas station, which requires major construction,
maintenance and constant deliveries of fuel, electric cars only need an electricity source. Though
most common and feasible way to charge an electric car is in the garage overnight, the primary
goal of the Ruta Eléctrica 1s the construction of public charging stations across the country.
Electric charging stations require much less construction, very little maintenance, and zero fuel
deliveries. Also, charging stations can be anywhere. You can charge your car while sipping on
some coffee in a cafe, or buying groceries.
Another advantage of an electric vehicle is that it contains less moving parts than a car using an
internal combustion engine, which reduces the number of parts that will need replacing, and the
frequency at which they must be replaced. For example, there’s no fuel injector, spark plugs,
catalytic converter, exhaust system, or engine oil. Also, ZERO EMISSIONS.

The final advantage is cost. This is related to both the ability to charge up anywhere, which
means you can charge in-house and not pay any service charges, and the reduced maintenance,
which saves you money. Not to be forgotten, electricity is generally cheaper than gasoline.
Finally, with new legislation, backed by Monica Araya, which was just passed into law in San
José, there will be government assistance and incentives for people who buy electric vehicles,
which means THE GOVERNMENT WILL PAY YOU to go electric.
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Appendix L: Solar Energy Payback System Blog

49% Rule Explained
Riley Lopez

When considering investing in solar panels for your house, it is important to understand how the
monthly payment system works and how it can save you money. Costa Rica has its own policy,
called the “49% Rule,” for all solar panel owners. The rule means that 49% of the energy your
panels generate per month is credited in your electric bill. Therefore, if you produce more energy
than you consume, all imported energy from the “grid” will be charged at 5 cents per kWh rather
than the electric company’s standard amount (for example: 19 cents per kWh). The remaining
energy you produce will be accounted for in the next months bill. This rule was implemented so
that customers make some payment every month in order to keep the electrical company in
business, but it is at a minimal price and still allows you to save a large amount of money on
your bills.

When installing the solar panels, there are two separate meters that are required with the
system. One meter measures how much power is produced and the second measures imported
and exported power. During the day when sunlight is available, the solar panels generate power
but this power cannot be stored and any unused power produced during that time is exported to
the grid. Therefore, if you use electricity while the panels are not generating power at night or
during a cloudy day, your power must be imported from the grid. This is why you would have to
import power from the grid even if your panels generate more than your total consumption.
However, with a battery, the energy produced during daylight hours can be stored and is
accessible at anytime, but you will not be exporting power to the grid. This is important to
understand when looking at how the payment system works.

A simple way of explaining this is to break down an example of energy production and
consumption for one month (without a battery).

March Solar Panel Production: 1650 kWh
Total Consumption (From panels and from the grid): 1470 kWh

Daylight

Production: 1650 kWh

Power Consumption from Panels: 625 kWh

Exported to the grid: 1025 kWh (production - self-consumption)

Non-Daylight

Production: 0 kWh

Power Consumption from Panels: 0 kWh

Imported from the grid: 855 kWh (total consumption - self-consumption)
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The system produced more power than the amount consumed, so all energy will be charged at 3
cents per kWh.

Additionally, 49% of the 1650 kWh produced is found to be 808.5 which is less than the 855
kWh that was imported from the grid. This means that all 855 kWh will be 3 cents and the
remaining 170 kWh (Exported - Imported) will carry over to the next month’s production.

The cost for that month would be $25.65 plus tax
The cost for that month without solar panels would be over $200 plus tax

Although the payment from solar panel systems is complex, it is a cost effective strategy for

producing power, even without the addition of a storage battery. A purchase of a battery can help
your system to be more cost effective, but in the end it is not necessary for saving.
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Appendix M: Local Initiatives Blog

Hi, my name is Vicky, I have been in Costa Rica for 6 weeks now, working with Katy
and CORCLIMA on a project about carbon neutrality. I’'m not going to lie to you, before coming
here I didn’t really know what to expect. Of course, I knew about climate change, carbon
emissions, the fact that driving, eating burgers, charging my phone twice a day and just about
everything else I do in my daily life is harmful to the environment, but that’s all I really knew —
the bad stuff. That’s why my experience in Monteverde has been such a growing process because
here people don’t only care about the problems, they care about the solutions.

On February 17th, a few of my peers and I participated in an environmental hike through
the Monteverde area. The hike took us to the Monteverde Institute, Katy’s house, the Children’s
Eternal Rainforest, Monteverde Coffee Center, Café Caburé, the Friends School teacher housing
and Hotel Belmar. Between drinking coffee at the coffee center, chocolate tasting at Café Caburé
and indulging in some beer at Hotel Belmar, we learned about the different types of sustainable
practices that all these places have implemented. We learned about rainwater catchment systems,
above ground gardens, reforestation, air drying clothes, electric vehicles, bird net windows,
repurposing household items, sustainable gardens, organic fertilizer, composting and bio
digestion. These practices are super important in helping protect Monteverde and provided a lot
of useful benefits. For example, one of the teachers from the Friends School explained to us that
during Hurricane Nate they were one of the only places with water because they had stored so
much previously with their rainwater catchment system. It was great to learn and observe easy
practices that people can done at home.

I have always been aware of climate change and sometimes even feel like I should do
something about it. But was always hesitant because I never truly believed that one individual
could make a big enough impact. After spending time in Costa Rica and on this project, I have
changed my beliefs. It gives me hope to see that people here are so passionate about climate
change and go out of their way to employ sustainable practices. I now feel that [ have a
responsibility to do my part no matter how small it seems because the only way to make a
difference is by a lot of people doing small things together.
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Appendix N: Tree Sequestration Blog

Capturing Carbon, One Tree at a Time
Joshua Manning

What actions should be taken in reversing climate change? While it is important to work
on reducing carbon emissions, it is also important to take carbon out of the atmosphere. What is
the best way to capture and contain carbon dioxide being emitted by people?

The simplest and most effective is to plant trees. Trees absorb carbon through
photosynthesis and approximately 48% of their total mass is made up of carbon’.

Oxygen(02)

Water from soil %{/A\ ,,?

After only one year, a hectare of newly planted trees can intake an average of .714 metric
ton of carbon. As the trees get older, the amount of carbon intake increases as well. Trees
between the ages of 15 and 75 sequester approximately 4.22 metric tons per hectare per year, and
trees older than 75 years take in about 2.5 metric tons per hectare per year.

The Bosque Eterno de los Niflos managed by the Monteverde Conservation League is
22,600 hectares of trees. Therefore the BEN sequesters approximately 203,000 metric tons of
carbon dioxide each year!

Now obviously, people aren’t going to plant 22,000 hectares of trees, but just by planting
a 10x10 or 20x20 meter plot of trees one person can make a difference in the movement towards
carbon neutrality. The more trees being planted, the less carbon dioxide floating around the

atmosphere. And the best part is, anyone with a patch of open land can do it.

e

% Biomass and Soil Carbon Stocks in Wet Montane Forest, Monteverde Region, Costa Rica:
Assessments and Challenges for Quantifying Accumulation Rates (Tanner, 2016)
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