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ABSTRACT

The objective of this study was to quantify the economic
benefits provided by the cluster of activities developed
thanks to the existence of the Cocos Island National Park
(CINP) and the ecosystem services it offers. The methodo-
logy consisted of employing cluster analysis complemen-
ted by a value chain approach identifying productive and
non-productive activities related to the CINP and their in-
terrelationships at the local, regional, national and interna-
tional levels. The results determined thatin 2019 the CINP
allowed the generation of an income of US$19,682,466,
of which the most significant contribution was made at
the national level (88% of the total). The findings indicate
the importance of protecting natural resources and ma-
rine species such as sharks (especially the hammerhead
shark - Sphyrna lewini) from two potential threats, fishing
and the effects of climate change, since the disappearan-
ce or decrease of such species could affect economic be-
nefits.

Keywords: marine ecosystem, clusters, natural resources,
ecosystem services

RESUMEN

El objetivo de la investigacion era cuantificar los beneficios
econdémicos que proveen el conglomerado de actividades
que se desarrollan gracias a la existencia del Parque Nacio-
nal Isla del Coco (PNIC) y los servicios ecosistémicos que
este ofrece. La metodologia consistié en el enfoque de
conglomerados complementado con la de cadenas de va-
lor que permiten identificar las actividades productivas y no
productivas relacionadas con el PNICy sus interrelaciones a
nivel local, regional, nacional e internacional. Los resultados
determinaron que el PNIC, permiti6é generar en el 2019, un
ingreso de $19.682.466, donde el aporte realizado a nivel
nacional resulté el més relevante (88% del total). Las con-
clusiones sefialan la importancia de proteger los recursos
naturales y especies marinas como el tiburén (especial-
mente el tiburén martillo - Sphyrna lewini), esto visto desde
dos perspectivas, la pesca y el efecto del cambio climatico,
ya que, ante su desaparicién o disminucion se podrian afec-
tar los beneficios econémicos.

Palabras clave: ecosistema marino, conglomerados, re-
cursos naturales, servicios ecosistémicos
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INTRODUCTION

The Cocos Island National Park (CINP) is one of Costa Ri-
ca's protected areas. It is internationally recognized for its
wide biodiversity. Additionally, it is among the most recog-
nized sites for the practice of recreational diving. Its fea-
tures make it a unique, privileged place where schools of
sharks and other species can be observed.

Activities are undertaken on the island by park rangers, re-
searchers and volunteers 24 hours a day. The island has a
tropical humid climate, with a temperature ranging from
24°C to 26°C, and an average rainfall between 5,000 and
7,000 mm (Minae-SINAC-ACMC, 2007a). The CINP is one
of the world's most privileged natural sites not only for its
size but also due to its isolation and natural state.

The CINP has received a number of awards that have re-
sulted in a greater commitment on the behalf of Costa
Rica with respect to its conservation and protection. For
example, it was named a World Heritage Site in 1997 by
UNESCO, also being selected as a candidate for the “Se-
ven Wonders of the World” contest. It was included on
the Ramsar Convention List of Wetlands of International
Importance (Ramsar, 2011). Additionally, the Costa Rican
government declared it a Historic Heritage site in 2002
(ICOMOS Costa Rica, 2010).

It is located in the Pacific Ocean and belongs to the Re-
public of Costa Rica, which declared it a national park.
It is located 535 km from Cabo Blanco at the southern
tip of Costa Rica’s Nicoya Peninsula. Its coordinates are
05°31'N-87°04'W / 5.517, -87.06. Its land area is 23.85
km?2, measuring 7.6 km long and 44 km wide, with it being
roughly rectangular in shape (FAICO, 2011).

Economic activities in this marine space are limited so as
to provide greater protection to the species in the area,
however, tourism is allowed (as regulated by SINAC) since
its impact on marine resources is minimal. The diversity
of the park attracts on average 1,916 tourists, engaged in
diving year round. Traditionally national parks are seen as
a cost, butin fact they should be seen as investments that
generate benefits. The objective of this study was therefo-
re to approximate the economic benefits provided by the
existence of the CINP due to the cluster of ecosystem acti-
vities and services that arise from its existence. In addition,
analysis was made of the effect of climate change on the
park and its economic income.

MATERIAL AND METHODS
Methodological framework

Ecosystems provide a number of services that are vital to
the survival of both the ecosystem itself and the surroun-
ding communities, including on regional, national and in-
ternational levels. These ecosystem services, as defined
by Millennium Ecosystem Assessment (MEA), are classi-
fied into four groups according to Armenteras and Morales
(2010):

® Provision services: These are obtained directly from
ecosystems, such as water and forest products.

® Regulatory services: These are achieved through ecolo-
gical processes, for example, climate and disease con-
trol, among others.

® Cultural services: These benefits are not material, but
rather include cultural, psychological and recreational
benefits.

® Support services: These are required for the production
of services belonging to the above categories, such as
nutrient recycling.

However, as of 2017 the Multidisciplinary Expert Panel
(MEP) in conjunction with the Intergovernmental Scien-
ce-Policy Platform on Biodiversity and Ecosystem Services
(IPBES) created a new conceptual framework that classi-
fies ecosystem services into three groups: regulatory, ma-
terial and non-material contributions. While this classifica-
tion seems to differ from the previous one, the categories
considered within each are very similar to those detailed
by the MEA.

To evaluate these ecosystem services, the concept of To-
tal Economic Value (TEV) is used. This is divided into use
values and non-use values, which are calculated using va-
luation methodologies. As indicated by Moreno:

One way of classifying the different methods is to group
them into direct, indirect, contingent valuation, variable
valuation and macroeconomic models. Direct methods
are based on the values observed directly in the market
(prices, costs) to obtain the value of the change in the
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quantity/quality of a natural resource. Indirect methods
use indirect market values arrived at through the mar-
ket for goods related to the environmental good that
meet certain conditions (2015, pp. 49-50).

The above allows ordering the methodologies according
to individual preferences, that is, making a selection be-
tween the revealed preference and stated preference me-
thods. For the present study the first method was used,
which consists of:

Estimating the value that individuals give the Natu-
ral Resource (NR) and/or ecosystem service (ES) and
analyzing the behavior of these in real markets with
respect to the NR and/or ES, that is, collecting data on
the choices made by individuals (Mogas, 2004, p.15).

National parks provide a number of benefits that can be con-
sidered as external, which have an impact on different areas
of the territory. The park services are used by companies,
individuals and organizations that work to preserve these
contributions. To quantify these benefits, there are metho-
dologies such as the cluster method explained below.

The methodology applied

The existence of the natural resources and the ecosystem
services that these provide allow the development of acti-
vities that in turn elicit another series of related activities,
so expanding the benefits generated. This approach is
known as the cluster approach. This is identified as:

The tool suitable for the identification of productive
activities (including research projects in or related to
parks) and reproductive activities (in the social sense,
including different levels and degrees of recreation).

This makes it possible to attribute as contributions of
NPs the emergence and consolidation of these socioe-
conomic activities in order to estimate their benefits
in terms of employment and income per visit, among
others, both through numerical calculations and throu-
gh qualitative indications (Furst et al., 2004, p.172).

The different activities generate a chain affecting different
links in the country and even abroad, so generating eco-
nomic and social income. The existence of the CINP has
resulted in four groups of activities that form clusters: ma-
nagement, research, leisure and the promotion of wellbe-
ing, as well as economic activities. This study was carried
out using this methodology to approximate the benefits
generated by each of the categories.

Specific methodology

For the analysis performed, a series of tools were imple-
mented such as surveys of tourists, CINP staff, volunteers
and researchers. In addition, interviews were made of the
staff of tour operators, hotels, shipping companies, travel
agencies, organizations and transport providers.

To determine the size of the sample of tourists to be in-
terviewed, the average annual visit rate to the CINP was
taken in account, this being 1,916 people. Based on this
information, the following statistical formula was used™:

_ 2 N+pxq
TR E D+ Z2eprq

The result indicated that the sample to be employed was
320 people, however, the fieldwork undertaken was able
to obtain 371 surveys. For this purpose, three trips were
made to the park in November-December 2018, Septem-
ber 2019, and October 2019. In this process, the company
Fiesta Tours collaborated with transport and the facilita-
tion of contact with tourists returning to San José during
the months of October and November of 2019. In this time
16 tours were made together with the transport company.
In addition, relevant information was collected through re-
search centers, foundations and NGOs that in one way or
another support the management of the Cocos Island Na-
tional Park. Contact was thus established with representa-
tives of six organizations via telephone interviews.

Once the information was collected, it was processed and
analyzed. The components forming part of the cluster of

n:is the sample size (number of surveys to be performed).

N:is the size of the population or universe (total number of potential respondents).

0: 5% margin of error, maximum error.

Z Z:value corresponding to the Gaussian distribution for 1.960. This depends on the confidence level that is assigned.

1-00: 95% confidence level.
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activities developed in the CINP were thus identified, as
were the production chains. Quantification of the benefits
obtained by the existence of the CINP on a national and
international level was carried out for 2019.

RESULTS

In the analysis of the clusters, four main axes were identi-
fied: leisure and the promotion of well-being; research and
education; management; and economic activities. On the
other hand, although the CINP provides several ecosystem
services, the one that is most related to the approximation
of the benefits generated by its existence is that of cultu-
ral services, from two perspectives: firstly, due to its scenic
beauty and the promotion of leisure and well-being; and,
secondly, due to the possibility of undertaking ecotourism
focusing on marine species. The above generates the de-
velopment of the four clusters mentioned above, which
are discussed in more detail below.

Leisure and the promotion of well-being

This refers to the non-quantifiable benefits that the CINP
extends to visitors, consisting of the experiences that
tourists enjoy when they are there. These depend on the
ecosystem services provided by the island's natural re-
sources. Leisure and the promotion of well-being are ac-
tivities that are carried out voluntarily as mechanisms to
generate physical and psychological well-being, apprecia-
ting nature and natural diversity.

In the CINP, tourists can enjoy a variety of activities based
on the recognized park attractions. The ecosystem servi-
ces in this case are cultural, derived from scenic beauty
and the conservation of biodiversity and marine species.
Similarly, the park boasts rich biodiversity, scenic and spi-
ritual beauty, invaluable contributions that constitute the
key resources of the place, attracting thousands of visitors
from all over the world who have the pleasure of enjoying
the benefits mentioned above that arise from the CINP's
spectacular natural endowments. The main activities are
hiking along walking trails, observing species on the land
and in the sea, diving in the coral reef and alongside sha-
rks, snorkeling and kayaking. In this case, the cultural or
non-material ecosystem service is represented.

Research and education

In this area, information was collected relevant to the de-

velopment of academic and scientific activities carried
out in the CINP by researchers, biologists and students,
among others. In this case, the Cocos Marine Conserva-
tion Area (ACMC for the initials in Spanish), within which
the CINP is located, provided 18 research permits du-
ring 2018, with this being 8 more permits than in 2017.
However, no information is held on the financial resources
that said research requires for its development. For the
purposes of this document, investment in research and
education is considered to be that carried out by two or-
ganizations that explicitly state that their main work is the
development of scientific research. Thus, the estimated
amount for this item was US$690,821.66.

Management

The National System of Conservation Areas (SINAC for the
initials in Spanish) and the ACMC are the entities responsi-
ble for the management of the CINP. According to records
of individual visitation provided by the ACMC, in 2018
3,086 people entered the CINP. Of these 2,173 paid the
entrance fee to the park and 913 were exonerated. The
revenue received by the park comes from park entrance
fees, and diving, docking, filming, snorkeling and subma-
rine vessel access fees. The annual remuneration of the
CINP was US$808,335 (495,040,520 Costa Rican colones)
and US$846,483 (518,403,515 Costa Rican colones) for
theyears 2017 and 2018 respectively, representing an an-
nual increase of 4.72%.

On considering the annual variation, significant grow-
th is observed for submarine vessel access (41%), diving
(5.93%) and park entrance fees (4.43%). In contrast, the-
re was a decrease in activities related to filming (46.82%),
snorkeling (36.31%) and docking fees (5.92%). It can
also be observed that the items related to entrance fees
(70.95%) and diving (26.29%) represent the most impor-
tant activities in terms of income generation, since both
activities represent 97.24% of the contribution estimated
for the CINP.

The CINP has made a set of agreements with and recei-
ved collaborations from national and international foun-
dations and organizations with the objective of promoting
state management tasks in the park and its adjacent wa-
ters. Through fieldwork and direct communication with
support organizations, it was estimated that the organi-
zations' annual contribution to national development was
US$2,720,000in 2018.
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Economic Activities

The main activity that takes place in the Cocos Island Na-
tional Park is tourism, however for this to be undertaken in
the best fashion, other activities are necessary. Together
these make up a production chain, which includes tour
operators, hotels, restaurants, supermarkets and trans-
portation, among others. Their contributions will be ex-
panded upon in the following sections.

Tourism and related activities

The CINP receives a large number of visitors despite
the difficulties of access. Nonetheless these are limited
to tourists, researchers, volunteers and officials, SINAC
employees and those of other public institutions. The-
re has been a daily register of visitors to the island kept
approximately since 1992, information that can be seen
in Figure 1.

Figure 1. Cocos Island National Park annual visitation 1992-2018
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Note. The significant changes representing decreases in visitation are the result of global crises (1997, 2000, 2003, 2007) and the El Nifio phenomenon.
Own production based on data from MINAE-SINAC-ACMC (2007b) and ACMC 2016-2018b.

The data indicate that the year with the lowest visitation was
1992, when only 347 people were registered. Meanwhile, the
highest visitation report was 4,121 people in 2002. Gradua-
lly the figures have come to stabilize at an average of 2,824
tourists per year. However, when considering only non-exo-
nerated visitation, that is, people whose purpose is tourism
and not research or other activities, the average is 1,916 tou-
rists annually. From 1992 to 2018, the visitation growth rate
was 638%, representing a considerable increase.

Visitation profile and average expenditure

The fieldwork results indicate that 66.31% of the visitors
are men and 33.15% are women. With regard to natio-
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nality, it is possible to observe that visitors come from a
variety of countries and each of the continents with the
exception of Antarctica. Included among the countries
from which visitors to the CINP originate are the United
States (14%), Germany (12%), France (9%), Spain (6%) and
Costa Rica (62%). 94% are foreigners and 6% are Costa Ri-
can. However, when reviewed by region, Europe (56%) is
the continent from which most visitors come to the island,
followed by America and the Caribbean (29%), Asia (14%),
Africa (0.3%) and Oceania (1%).

Of the interviewees, 88% had previous knowledge of
Cocos Island, 10% hadn't heard of the island until the
moment of planning the trip, while the remaining 2% did
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not respond to this question. Regarding the first group,
the main means by which they obtained information
was through recommendations from friends, the inter-
net, and television, among others. It was determined
that tourists perform between 3 and 4 activities during
their stay in the CINP. 98% go diving to observe sharks,
31% hike on the island trails, and 3% go snorkeling, whi-
le the remaining 14% made no indications respecting
this question.

In order to discover the importance of the natural resour-
ces to tourists, these were asked if their visit was specifica-
lly related to any of the island's specific marine or coastal
resources. Regarding this question, 56% indicated that
this was the case, 40% said no and 4% did not respond.
Those who answered in the affirmative indicated that the
reasons why they mainly visited the park were for sha-
rk watching, diving, and the marine ecosystem, among
others. Figure 2 shows each of the percentages of these.

Figure 2. Reasons for visiting the CINP
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Note. Own production based on surveys, 2019

In relation to the previous question, survey respondents
were asked if they would refrain from visiting the island in
the event that the resource that drew them there were to
decrease or disappear. 67% of the people answered in the
affirmative, while 24% said no, and 9% made no response.

This information is of paramount importance, given that
if the park resources are not properly conserved, the eco-
nomic benefits it brings could decrease since there are
tourists who have visited the island on more than one oc-
casion. It should be added that most people have learned
about the CINP thanks to the recommendations of friends

Marine Ecosystem

18% 17%

2%
—

Other NA

and therefore a degradation of the ecosystem might not
only cause tourists not to return to the island but may also
cause them to refrain from recommending it to other ac-
quaintances.

The average expenditure was estimated at US$6,820,
which takes into account expenditure on air tickets, land
transport, accommodation, food, tour-operators, CINP
entrance fees, daily diving fees, and purchases made in
supermarkets and on souvenirs and equipment. As shown
in Figure 3, two Asian nations face the highest costs, while
Costa Ricans encounter the lowest costs.
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Figure 3. Average expenditure per country. In US dollars

11000
9000
7000
5000
3000
1000
-1000 . R > N 2 X > < > Q> SRS
& & (2}\ ,bﬁ\\\ & @'\«‘ & @ & 606\ @Q’ ,b& L &P {@\ be\ Ny
X K & & & P Y RS CAY S o @
L & & & F & a° ¥ ¢ O &
0(\ .xZ
B

Note. Own production based on surveys, 2019

As indicated above, in order that tourism can be under-
taken, other activities are necessary to provide tourists
with a complete experience, as well as to allow their trans-
fer to the boarding area and the acquisition of services
and products.

Supermarkets

A stop is usually made at a supermarket in Puntarenas
in which tourists can make final purchases before going
aboard for their trip to the island. Among the most com-
mon products acquired are alcoholic beverages, perso-
nal hygiene products, sun cream and sun block, among
others. According to an interview with the transportation
manager, the average amount spent is US$100. A quanti-
fication of income cannot be elaborated, however, due to
the absence of data related to the percentage of tourists
who make purchases.

Tour Operators

Currently two tourist companies are authorized by SI-
NAC to carry out ecotourism and diving activities in the
CINP. These are Inmobiliaria Renaciente SA/Okeanos
Aggressor and Undersea Hunter Group. Both companies
are foreign owned. In percentage terms, in 2019 the

20 | Volumen 16,N°1

companies transported 70% of people who visited the
CINP, while only 30% of people entered the park using
private boats. It is worth noting that these companies
generate an important percentage of the value chains
produced by visits to the CINP, supporting the mana-
gement carried out by state institutions in the park in
different ways.

The information collected by this study indicates that
the average expenditure of each tourist for their stay on
a boat is US$5,163. However, it should be noted that the
qualification of benefits took into consideration that the
price varies between boats and, in addition, one of the
companies offers differentiated prices for Costa Ricans
and foreigners. In this case, the total income raised is
US$9,952,076 annually.

Hotels

For logistical reasons, tour operator companies recom-
mend customers stay in certain hotels that make up part
of the circuit used by the company in charge of the trans-
fer from San José to Puntarenas where the boats heading
to the CINP are docked. In this regard, the suggested hote-
Is are characterized as luxurious and comfortable, uphol-
ding high standards of quality and service.
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The data obtained in the fieldwork indicate that tourists
on average spend US$381 on accommodation, which im-
plies that, per year, the hotels in mention receive an inco-
me of US$700,801 for tourists traveling to Cocos Island.

Transport

To make the trip to the CINP, it is necessary to first arrive at
the Puntarenas pier where the tour operators are located.
Tourists therefore require transport in tour buses from
San José to Puntarenas and vice versa. It is appropriate to
indicate that this transport does not involve an additional
cost for tourists, as it is included in the tour operator's
fees. In addition, in some cases tourists hire taxis to travel
in the vicinity of their hotels, or even tour buses to make
other tours around the country. The data generated by the
fieldwork indicates that on average each tourist spends
US$162 on land transport.

Others: Restaurants, souvenirs and equipment

On the way to Puntarenas, tour buses stop for approxi-
mately 45 minutes in restaurants where tourists can have
breakfast, get snacks, buy souvenirs or use the sanitary
services. Tourists usually bring their respective diving
equipment with them, however, in some cases they have
to make purchases to acquire some important pieces of
equipment. On average, the expenditure under this hea-
ding is US$592, which is to say US$1,134,568 annually.

CINP contributions at the national and international
level

As explained above, the existence of the Cocos Island
National Park allows the development of tourist activity,
however, the services provided by tour operators requires
other activities to make the experience pleasant and com-
plete. Therefore, a production chain is established with
hotels, buses, restaurants and supermarkets that obtain
profits thanks to the main activity.

The contributions of the CINP is perceived in different
areas of the country. While the profits obtained at the le-
vel of supermarkets, restaurants, and from the purchase
of equipment and souvenirs can be classified as contribu-
tions to the local and regional level, due to the dynamics
of these services, it is difficult to calculate the profits the-
se generate. For this reason, in this case the benefits were
simply identified on the national and international levels.

In the systematization of the annual revenue genera-
ted on the national level, consideration was made of
the resources provided by organizations whose purpo-
se is research and other types of external support, the
use of the park (income from entrance fees, diving, etc.),
and the budget allocated for the administration of the
ACMC. In addition, the activities outlined in the prece-
ding paragraphs were taken into account in a disaggre-
gated fashion, that is to say, the expenses that compa-
nies incur for utilities, maintenance, wages, fuel, among
others, were deducted from income in order to observe
the true value of each item to avoid double counting.
Table 1 shows that the total annual contribution of the
CINP is US$17,245,294 (¢10,561,363,370 Costa Rican
colones) on the national level. 43.33% of this amount
corresponds to the benefits obtained by tour operators
and private boats. The international contribution is also
added. The bold line marks the differentiation between
the different clusters identified: research, economic ac-
tivities and management, respectively.

Regarding the international sphere, according to the infor-
mation provided by the ACMC and the tour operators, the
CINP is visited mostly by foreign tourists. This implies that
they must travel by air from their countries to Costa Rica.
While tour operators recommend flying to Costa Rica via
direct flights from major cities, the selection of the type of
flight depends on the tourists' preferences.

Due to the technology boom, there has been a shift away
from travel agencies as a mechanism for the purchase of
air tickets in favor of the major electronic pages and appli-
cations oriented towards the purchase of the same.

To compile the contribution of the CINP on the interna-
tional level, the expenditure made by tourists acquiring air
tickets according to their point of origin to arrive in Cos-
ta Rica to enjoy the CINP was taken into account. In this
rubric, the data indicate that the average air ticket price
is US$1,325, which is to say that considering that 94% of
tourists are foreigners, annually the contribution made
by tourists traveling to Cocos Island is US$2,437,171
(€1,492,572,799 Costa Rican colones).

When calculating the annual income generated at the
national and international level by the activities de-
veloped around the CINP, it was estimated that for
2019 the approximate amount of the contribution was
US$19,682,466 (¢£12,053,936,170 Costa Rican colones).
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Table 1. Systematization of annual income generated at the national and international level. (In US dollars, Costa Rican
colones and percentages). 2019

Type of contribution (good/service/
“S‘:‘:;er;;?::i;t‘ Activities benefited externality) vaIuI(::: ::::rdlng to sources ) ;,/:‘ ::I. ;31;: :
Costa Rican colones us$
Research ¢ 423,073,000 $ 690,821 4.01%
Tour operators and ¢ 4,576,264,403 $ 7472428 43.33%
private boats
Accommodation ¢ 429,185,084 $ 700,801 4.06%
Ground transportation ¢ 182,488,146 $ 297,978 1.73%
Others: Restaurants, ¢ 694,832,134 $ 1,134,568 6.58%
souvenirs and equipment
Basic Services ¢ 63,504,962 $ 103,695 0.60%
Internet ¢ 2,698,064 $ 4,405 0.03%
Cable TV ¢ 524,298 $ 856 0.005%
Cleaning ¢ 19,293,765 $ 31,504 0.18%
NATIONAESS | ¢ 557,230,218 $ 909,882 5.28%
Maintenance ¢ 214,582,649 $ 350,384 2.03%
Beverages ¢ 86,919,330 $ 141,927 0.82%
Food ¢ 257,792,678 $ 420,940 2.44%
Other services ¢ 12,960,000 $ 21,161 0.12%
Salaries ¢ 322,917,605 $ 527,281 3.06%
Fees for use of the CINP ¢ 518,403,515 $ 846,483 4.91%
External support ¢ 1,665,782,400 $ 2,720,000 15.77%
Direct employment ¢ 419,015,361 $ 684.196 3.97%
ACMIC Administration ¢ 113,895,751 $ 185,976 1.08%
National Total ¢ 10,561,363,370 $ 17,245,294 1002
INTERNATIONAL | International Total ¢ 1,492,572,799 S 2,437,171 100%

Note. Exchange rate used 612.42. Own production based on surveys and interviews 2019

In percentage terms, it is evident that the largest annual
contribution is observed at the national level, since 88%
of the contribution is reported in this area and only 12%
corresponds to the contribution made at the internatio-
nal level.

Possible effects of climate change on income from so-
cio-economic activities

The multiple activities carried out by humans at the indus-
trial level, among others, have caused greenhouse gases
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that in turn cause a change in climatic conditions. In the
case of the CINP, researchers and officials were consulted
on the main effects observed on the island as a result of
this phenomenon. In Figure 4, it can be seen that 41% of
tourists indicated that an alteration exists in the relevant
ecosystems, such as a decline in species.
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Figure 4. Main effects of climate change on the CINP according to officials and researchers

Changes in the hydrological cycle

Temperature increase

Erosion of coastal areas

Ecosystem change

Other

Note. Own elaboration based on survey data, 2019

In addition, McCauley (n.d.) considers that:

Species in the ocean appear to be much more sensitive to
global warming as many are already close to the ceiling of
the temperature range they can tolerate. This could explain
why extinctions are currently occurring twice as much in
the ocean as on the land (cited by Diario Veterinario, 2019).

Considering that 672 of tourists indicated previously that
they would desist from visiting the park in the case of the
disappearance or decline of the species of interest, it is
possible to assert that an increase in the effects of climate
change could lead to a decrease in economic income by
around US$13 million due to reduced visitation.

Due to the global nature of climate change, this determina-
tion becomes a complex challenge, however, recognizing
where the main impacts occur can help the authorities res-
ponsible for managing this area know where they should
concentrate their efforts, and thus remediate ecosystems
and increase resistance to the impacts of climate change.

12%

DISCUSSION AND CONCLUSIONS

The tourism cluster around the CINP represents a con-
solidated structure of activities and institutions oriented
within the framework of ecotourism, in which ecosystem
services are interconnected with the enjoyment of peo-
ples' leisure. As stated by Moreno et al:

The cluster-chain methodology, which, although not con-
sidered as a valuation methodology as such, in its deve-
lopment uses instruments typical of ecosystem services
valuation processes such as revealed preferences and
market prices to approximate the value to society of the
existence of national parks through their ecosystem ser-
vices such as scenic beauty and ecotourism (2019, p.19).

Considering the above, this work was developed based on
clusters as networks of public and private organizations
and companies that generate contributions at the natio-
nal and international level. On this point, it is necessary to
indicate that, while there is clarity about the contribution
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obtained at the local level, it was not possible to obtain re-
cords or data that would allow the calculation of an appre-
ciation of monetary value at this level, so the research
focused on the contributions of the links on the national
and international level when considering the contribution
of the CINP.

In terms of the generation of the economic contribu-
tion at the national level, the tourism cluster generated
US$17,245,294 (¢10,561,363,370) in 2019. On the other
hand, at an international level the estimated contribution
of the CINP was US$2,437,171 (§1,492,572,799).

Taking into account the previously discussed information,
it is estimated that the tourism cluster around the CINP
generated in aggregate approximately US$19,682,466
(€12,053,936,170), of which 88% corresponds to the con-
tribution obtained on a national level while the remaining
12% represents the international level.

At the national level, the driving force of the economic axis
for the tourism cluster around the CINP are the tour opera-
tors, given that these are the economic agents that attract
tourists to make the journey to Cocos Island, representing
the connection with the other direct and indirect links.

Another key element with regard to the driving link is its
orientation towards a niche market of foreign tourists cha-
racterized by a high level of purchasing power required for
the development of a specialized activity such as diving,
the cost of the tourism package, and a particular taste for
conservation and the protection of the environment. In
fact, specifically during the year 2019, of the tourists in-
terviewed who traveled to the island, 94% were foreigners
while only 6% were Costa Rican locals.

As the main recommendation, at an economic level the
importance of shark species for the development of tou-
rism is evident. The observation of sharks and their habi-
tats is the main reason why tourists travel from abroad to
Costa Rica. The data obtained shows that live sharks pro-
vide a profit of US$14,522,596 annually, demonstrating
that their protection is essential to prevent the different
populations from continuing to decline. Given that a signi-
ficant group of the respondents indicated that they would
desist from visiting the island in the case of the disappea-
rance of sharks, so representing the equivalent of 1284
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fewer visitors per year, this would have a significant direct
impact on benefits to the park and the economy of the
country favored by this type of tourism (hotels, transport,
restaurants and tour operators, among others).

In addition, taking into account that most tourists (82%)
report discovering the existence of the park through
friends, this would mean that visiting the park would not
be recommended in case of a decrease in the target spe-
cies for which visitors come, which would cause a decrea-
se in people who would be prepared to visit the park.

Sharks are mainly affected by fishing. Although there
are regulations prohibiting this within the CINP, this is
carried out in surrounding areas that are also visited by
sharks and other marine species. In this way, increased
surveillance and resources for this purpose are indispen-
sable for true conservation. In Costa Rica, the price of
shark meat is extremely low at less than US$2 (¢1,015)
per kilo, such that there exists neither economic nor en-
vironmental justifications to fish for a species that gene-
rates more benefits by remaining alive. Indeed, the eco-
nomic benefits of a sector should never depend on the
detriment of natural resources, which is why it is impor-
tant to promote ecotourism and restrict the capturing of
fish in sites used for recreation.
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