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Summary
Governments around the world are taking an interest in the measurement of well-being to improve
their policy decisions. Aruba has started the process of implementing and localizing the United
Nations Sustainable Development Goals in order to measure progress that contributes to overall
well-being of its citizens. One of the main pillars of Aruba’s economy is the tourism industry since it
provides the main source of employment and income to many citizens on the island. The island is
currently home to approximately 115,000 residents and more than 1.6 million tourists visit the island
every year (CBS). The total contribution of the tourism industry (including wider effects from
investment, supply chain and induced income impacts) was US$ 2,434.5 million in 2016, which
accounted for 88.1% of Aruba’s GDP (WTTC, 2017). But even more important, the total contribution
of the tourism industry to employment in 2016 was 89.3% of the total employment on Aruba. Most
tourists on Aruba visit the island for its beaches and the marine environment, so the perceived quality
of the tourist experience and the return rate to the island depend on the quality of the natural
environment. Stated differently; the local economy including the employment of many citizens working
in the travel and tourism industry on the island strongly depends on the quality of Aruba’s nature. This
report determines the monetary value of the natural environment, the Natural Capital, relevant for the
tourism industry on Aruba using the market price method within the environmental economics
approach.
Touristic expenditures and ecosystems dependency ratios are obtained by conducting a tourist exit
survey (n=584). Not all tourist expenditures and activities are for 100% attributable to an ecosystem.
There is a distinction between tourist expenditures that are partly attributable to ecosystems (e.g.
accommodation) and tourist expenditures that are fully attributable to ecosystems (e.g. diving); the
ecosystem dependency ratio accounts for this difference. The total value of tourist expenditures
that can be related to Natural Capital (i.e. gross annual value of Natural Capital) is estimated at
US$ 564 million. The part of the value added created in the tourism industry that can be attributed to
the natural environment of Aruba is estimated at US$ 269 million.
On top of that, the total willingness-to-pay (WTP) by tourists for enhanced nature protection on Aruba
is examined using the contingent valuation method. During the same tourist exit survey respondents
were asked directly how much they are willing to pay for enhanced nature protection on the island.
Based on the mean of these stated WTP’s the total estimated WTP for nature protection by
tourists visiting Aruba is US$ 10.6 million per year. This total WTP is a hypothetical monetary
value and might be interpreted as the potential extra benefits of Aruba’s ecosystems for the local
economy, provided that the money is spent on nature protection.
It is important to note that the environmental economics approach takes an anthropocentric view.
Something will have value only if it provides a service to humans. This is in contrast to the belief that
ecosystems and biodiversity have an intrinsic value in itself which justifies their conservation.
Economic value is only one dimension of the overall value of nature (Balmford et al., 2011) and in
order to integrate other dimensions that cannot be expressed in monetary terms (e.g. intrinsic value,
freedom of choice, human rights) other analyses in addition to economic valuation are needed (e.g.
livelihoods assessment, vulnerability assessment, capabilities to make choice assessments) (TEEB,
2010).
Finally, to obtain an idea of the spatial distribution around the island of its natural capital value for
tourism the report presents value maps of Aruba considering both recreational and aesthetic values.
During the same tourist exit survey tourists were asked to state their recreational and aesthetic values
around the island. Furthermore, photographs from crowdsourced social media were analysed.
According to the results from the tourist exit survey the most important hotspots are Eagle Beach,
followed by Palm Beach and California Light House and the dunes. Based on the social media
data, considering the perception of both tourists and locals, the most important aesthetic hotspots are
the Natural Bridge, Baby Beach and the California Lighthouse and its surrounding dune area.
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The main recreational hotspots are the three white beaches along the western coast of the island
(i.e. Malmok, Palm Beach and Eagle Beach).
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List of Acronyms
CBS - Central Bureau of Statistics
CES - Cultural Ecosystem Services
GDP - Gross Domestic Product
GIS

- Geographical Information System

ES

- Ecosystem Services

MEA - Millennium Ecosystem Assessment
SDG - Sustainable Development Goals
TEEB - The Economics of Ecosystems and Biodiversity
TEV - Total Economic Valuation
VAR - Value Added Ratio
WTP - Willingness to Pay
WTTC- World Travel & Tourism Council
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1. Introduction
This report is part of the TEEB Aruba study, which aims to perform an economic valuation of the
nature on Aruba. The Economics of Ecosystems and Biodiversity (TEEB) is an international
initiative started in 2007 to globally gain attention for the economic benefits of biodiversity and
ecosystems and their importance for local economies. To obtain a so-called total economic value
(TEV) of Aruba’s nature the value of natural capital on Aruba relevant for the tourism industry is
examined in this report. The TEEB approach that is used to examine this tourism value is based on
the valuation of ecosystem services. Ecosystem services are defined as goods and services that
human beings, both local residents and tourists, derive from ecosystems.
Tourism is a very important industry on Aruba. The island is currently home to approximately 115,000
residents, but more than 1.6 million tourists visit the island every year. This indicates that the tourist
industry on Aruba is of substantial size. One of the main pillars of Aruba’s economy is the travel and
tourism industry since it provides the main source of employment and income to many citizens on the
island. The total contribution of the travel and tourism industry to employment (including wider effects
from investment, the supply chain and induced income impacts) was 42,500 jobs in 2016, which
corresponds to 89.3% of total employment on Aruba (World Travel & Tourism Council, Economic
Impact Aruba 2017). Most tourists on Aruba visit the island for its beaches and the marine
environment. They also participate in other nature related activities on land, for example driving in the
Arikok National park. The perceived quality of these experiences by tourists and the chance that these
tourists will return to the island depend on the quality of the aforementioned natural environments; the
beach, the marine environment and the Arikok National park. Stated differently the local economy, the
employment and corresponding incomes of many citizens of Aruba working in the travel and tourism
industry strongly depend on the quality of Aruba’s nature.
In spite of their importance for the tourism industry and therefore for the local economy, ecosystems
on Aruba have been degrading over the past years. The main causes of these degraded ecosystems
are local drivers such as coastal development, overfishing, physical destruction and disturbance
caused by recreational activities and tourism itself (Waite et al., 2014). Additionally, water
eutrophication is a current issue that also affects marine and coastal ecosystems (Waite et al., 2014).
These factors have a negative impact on Aruba’s capacity of providing aesthetic and recreational
values to both locals and tourists.
The purpose of this report is to demonstrate the value of the natural environment, the natural capital,
relevant for the tourism industry on Aruba. In other words, that which can be attributed to the existence
and the health of the natural environment on the island. In addition, the willingness-to-pay (WTP) by
tourists for enhanced nature protection on Aruba is examined. The third purpose of this report is to
obtain an idea of the spatial distribution around the island of its natural capital value for tourism
through presenting so-called value maps of Aruba.
The report is structured as follows. The next chapter describes the tourism industry on Aruba. Chapter
3 explains the methods used to determine the value of the natural capital relevant for the tourism
industry on Aruba, the method to create the aforementioned value maps and it describes the tourist
exit survey. Chapter 4 presents the survey results, the estimated value of natural capital, the total
tourist WTP for nature protection and the value maps for Aruba. Finally, conclusions and policy
recommendations will be drawn in Chapter 5.

7

2. Background Tourism Industry Aruba
2.1. Importance of ecosystems for tourism
In an assessment carried out by Van der Perk (2002), Aruban ecosystems were broadly categorised
into three groups, based on the level of human interaction,
• Natural ecosystems (e.g. mangroves, coral reefs, saliñas);
• Semi-natural ecosystems (e.g. cunucu landscape); and
• Cultivated ecosystems (e.g. urban green).
As shown in figure 1, the author distinguishes several natural and semi-natural ecosystems present in
the terrestrial and marine environment of Aruba (Van der Perk, 2002). Aesthetic and recreational
values have been recognized as important functions of six of the island’s ecosystems.

Figure 1: Schematic cross-section of Aruba's main ecosystems and its functions. Adapted from Van der Perk (2002)

These values are also important to attract tourists to the island. Visiting Aruba is popular because of
the variety of ecosystems and natural attributes of the island such as white-sand beaches, coral reefs,
rugged coastline, and desert environment, see figure 2 (Encyclopedia Britannica A). In addition, other
important touristic features are located in the Arikok National Park, which has mountains, rock
formations and a natural pool, see figure 3.

8

Figure 2: Palm beach (left) and sand dunes (right) (Source: Aruba Tourism Authority, 2017)

Figure 3: Ayo rock formation (left), Arikok national park (center) and Natural Pool (right)

2.2. The tourism industry
Aruba can be considered a popular tourist destination with 1,072,082 stay-over tourists and another
582,313 cruise tourists visiting Aruba in 2014 (CBS). Nearly 60% of those come from the United
States (US Department of State, 2016). The direct contribution of the travel and tourism industry is
defined by the WTTC as the ‘internal’ spending on travel and tourism. Stated differently; the direct
contribution of the travel and tourism industry considers all spending within Aruba on travel and
tourism by residents and non-residents for business and leisure purposes, as well as government
'individual' spending. The latter considers all spending by the government on travel and tourism
services directly linked to island visitors, such as cultural services (e.g. museums) or recreational
services (e.g. national parks). In 2016, the direct contribution of the travel and tourism industry to
Aruba’s GDP was US$ 790.5 million which equals 28.6% of Aruba’s Gross Domestic Product (GDP),
see Table 1 (WTTC, 2017a).
Table 1: The Tourism Industry on Aruba in numbers (* visitor exports is 65.7% from total exports, not 65.7% of GDP).

1

Annual value 2016 (AWG.)

Annual value 2016 (US$ )

% of GDP

GDP Aruba

4,946.2 million

US$ 2,763.3 million

100%

Direct Contribution Travel & Tourism Industry

1,415.1 million

US$ 790.5 million

28.6 %

Total Contribution Travel & Tourism Industry

4,357.7 million

US$ 2,434.5 million

88.1 %

Visitor Exports

2,965.4 million

US$ 1,656.7 million

65.7 % *

The total contribution of travel and tourism, presented in the third row of Table 1, considers wider
impacts on the local economy of Aruba, i.e. also indirect and induced impacts, than the direct
contribution stated in the second row of Table 1. The total contribution measures the GDP and jobs
supported by the spending of those who are directly or indirectly employed within the travel and
1

Source: World Travel & Tourism Council, Economic Impact Aruba 2017
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tourism industry. So, according to the definition of the WTTC (2017b) the total contribution of travel
and tourism considers:
- “Travel and tourism investment spending –an important aspect of both current and future
activity that includes investment activity such as the purchase of new aircraft and construction
of new hotels;
- Government 'collective' spending, which helps travel and tourism activity in many different
ways as it is made on behalf of the ‘community at large’ e.g. tourism marketing and promotion,
aviation, administration, security services, resort area security services, resort area sanitation
services, etc.;
- Domestic purchases of goods and services by the sectors dealing directly with tourists
including, for example, purchases of food and cleaning services by hotels, of fuel and catering
services by airlines, and IT services by travel agents.”
As can be seen in Table 1 the total contribution of the travel and tourism industry was US$ 2,434.5
million in 2016, which accounts for 88.1% of Aruba’s GDP.
Furthermore, as mentioned in the introduction, the total contribution of the travel and tourism industry
to employment (including wider effects from investment, the supply chain and induced income
impacts) was 42,500 jobs in 2016, which corresponds to 89.3% of total employment on Aruba (World
Travel & Tourism Council, Economic Impact Aruba 2017). The direct contribution of the travel and
tourism industry to employment was 15,000 jobs in 2016, which equals 31.3% of total employment on
Aruba.
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3. Methodology
3.1. Ecosystem Service Valuation
As mentioned before, the ecosystem service valuation conducted in this study is based on the
Economics of Ecosystems and Biodiversity (TEEB). This approach follows the Millennium Ecosystem
Assessment (MA, 2005) and defines ecosystem services as the benefits people obtain from
ecosystems and biodiversity (MA, 2005; De Groot et al., 2010) (see figure 4). Ecosystems and
biodiversity, therefore, benefit societies through the provision of ecosystem services, which ultimately
contribute to improving human well-being. The capacity to provide ecosystem services is given by the
biophysical components of ecosystems and their function in relation to the regulation of processes (de
Groot et al., 2010; Haines-Young and Potschin, 2013).
Figure 4 The ecosystem service cascade that depicts the pathway from ecosystem structure and processes to human wellbeing. Adapted from de Groot et al. (2010) and Haines-Young and Potschin (2013)

According to this overarching framework, societies benefit from the following three categories of
ecosystem services: provisioning, regulating, and cultural services (MA, 2005; De Groot et al., 2010).
Provisioning ecosystem services are material outputs such as water and timber. Regulating services
help society deal with processes such as coastal erosion and changes in water flows, and with
extreme events such as floods and storms. Cultural services relate to the non-material benefits of
ecosystems, including spiritual and recreational values like tourism (MA, 2005; De Groot et al., 2010).
Many ecosystem services are (quasi-)public goods, and thereby, do not have a market price and uselevels are difficult to regulate (Mitchell Carson, 1989; TEEB, 2010). A public good is both non-rivalry
and non-excludable to other consumers, meaning that there are no specific property rights assigned to
it which can lead to unsustainable consumption or usage of the good.
As an example, in the case of this specific study, the recreational and cultural services provided by
nature on Aruba are public and quasi-public goods. Visitors of Aruba have to pay a fee to enter the
Arikok National Park, meaning it is excludable (if one cannot pay the price) but non-rival (one person’s
consumption does not interfere with another person’s consumption), making it a quasi-public good.
Environmental economists use welfare economics to identify these market failures and recommend
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policies to correct these in order for economies to perform efficiently and in the best interests of
societal health (Perman et al., 2003). To find this efficiency, the “values” of the non-marketed goods
and services must be derived to make the costs and benefits of conservation visible to stakeholders
and decision makers.
The economic value of an ecosystem service can be classified in use or non-use value. Use values
are divided into direct use and indirect use values. The first category corresponds to values derived
from the direct harvesting or extraction of ecosystem products, such as food or water. Indirect use
values, on the other hand, correspond to benefits obtained from the regulating capacity of ecosystems
without entailing an active extraction of ecosystem products (Waite et al. 2014; van Beukering et al.,
2007). Non-use values include the existence value (i.e. the value humans place on the knowledge that
a resource or species exists), bequest value (i.e. the value of guaranteeing the existence of a resource
or ecosystem for the future generation), and option value of ecosystems (i.e. the value humans place
on having the option to use or visit the resource or ecosystem in the future). Figure 5 presents the
Total Economic Value (TEV) framework and the different use and non-use values that can be
assigned to ecosystem services.
Figure 5- The Total Economic Value (TEV) framework for the valuation of ecosystems services. Adapted from Waite et al.
(2014).

The TEEB Aruba project considers different values within this framework. Carbon sequestration for
example is considered an indirect value. It provides benefits through its capacity as regulating service.
Regarding the direct use values, they can be both consumptive and non-consumptive. In this case,
agriculture would be a consumptive use as it implies the extraction of food crops for consumption. On
the other hand, tourism is a non-consumptive or non-extractive use, as it implies the enjoyment of
recreational and cultural activities that do not require harvesting of products but still involve the direct
presence of the people appreciating it.
Environmental economics exhibits different techniques for the valuation of ecosystem services. To
estimate the value of changes in the provision of environmental goods and services, environmental
economists have developed a number of valuation methods:

-

-

Direct market price methods where markets for environmental goods and services exist.
o Replacement costs, damage cost avoided, mitigating expenditure, net factor
income, production function method.
Revealed preference methods, based on actual consumer or producer behaviour.
o Hedonic pricing method and travel cost method.
A stated preference method elicits information concerning environmental preferences from
individuals through the use of surveys, questionnaires, and interviews.
12

-

o Contingent valuation and choice modelling.
Value transfer estimation of value of environmental good or service based on the results of
valuation studies of environmental services at other locations.

It is important to note here that the environmental economics approach takes an anthropocentric view
on the value of ecosystems. Something will have value only if it provides a service to humans. This is
in contrast to the belief that ecosystems and biodiversity have an intrinsic value in itself, which justifies
their conservation. Economic value is only one dimension of the overall value of nature (Balmford et
al., 2011) and in order to integrate dimensions that cannot be expressed in monetary terms (e.g.
intrinsic value, freedom of choice, human rights) other analyses in addition to economic valuation are
needed (e.g. livelihoods assessment, vulnerability assessment, capabilities to make choice
assessments) (TEEB, 2010). For methods used within this study see table 2.
3.2. Market Price Method
To determine the monetary value of the natural capital on Aruba that is relevant for the tourism
industry the market price method is used. This is the common approach to calculate the welfare that is
created by an ecosystem (Costanza, 1997; Hein, 2010; Van Beukering et al., 2007).
Assuming linear supply and demand curves, the general formula to calculate the producer surplus is:
𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑟 𝑆𝑢𝑟𝑝𝑙𝑢𝑠 = 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 ∗ 𝑀𝑎𝑟𝑘𝑒𝑡 𝑃𝑟𝑖𝑐𝑒 − 𝑇𝑜𝑡𝑎𝑙 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝐶𝑜𝑠𝑡𝑠

(1)

For the calculation of the producer surplus within the tourism industry quantity is indicated by the
annual number of tourists visiting Aruba and the market price is indicated by the mean tourist
expenditures. The market price method estimates changes in producer surplus by subtracting the
costs of other inputs in production from total revenue, and ascribes the remaining surplus as the value
of the environmental input (Brander et al., 2006). In applying formula (1) to the ecosystem services
relevant for the tourism industry on Aruba the following considerations have to be taken into account.
Not all tourist expenditures and activities are for 100% attributable to an ecosystem on the island.
There is a distinction between tourist expenditures that are partly attributable to ecosystems (e.g.
accommodation) and tourist expenditures that are fully attributable to ecosystems (e.g. diving). To
account for this difference in ecosystem dependency between various tourist expenditures an
ecosystem dependency ratio is included in the formula of the producer surplus. The formula for the
producer surplus of the tourism industry considering this difference in ecosystem dependency between
various tourist expenditures equals:
𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑟 𝑆𝑢𝑟𝑝𝑙𝑢𝑠 𝑇𝑜𝑢𝑟𝑖𝑠𝑚 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 =

(2)

D

# 𝑇𝑜𝑢𝑟𝑖𝑠𝑡𝑠 ∗ (𝑀𝑒𝑎𝑛 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠)A ∗ 𝐸𝑐𝑜𝑠𝑦𝑠𝑡𝑒𝑚 𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑦 𝑅𝑎𝑡𝑖𝑜 A −
AEF

𝑇𝑜𝑡𝑎𝑙 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝐶𝑜𝑠𝑡𝑠
Since the cost structure of the tourism industry on Aruba is unknown, an alternative calculation to
determine the total production costs within the tourism industry is needed. Not subtracting the total
production costs already results in the gross value of the natural capital relevant for the tourism
industry on Aruba:
𝐺𝑟𝑜𝑠𝑠 𝑉𝑎𝑙𝑢𝑒 𝐸𝑐𝑜𝑠𝑦𝑠𝑡𝑒𝑚𝑠 𝐴𝑟𝑢𝑏𝑎 𝑓𝑜𝑟 𝑇𝑜𝑢𝑟𝑖𝑠𝑚 =

(3)

D

(# 𝑇𝑜𝑢𝑟𝑖𝑠𝑡𝑠 ∗ (𝑀𝑒𝑎𝑛 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠)A ∗ 𝐸𝑐𝑜𝑠𝑦𝑠𝑡𝑒𝑚 𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑦 𝑅𝑎𝑡𝑖𝑜 A )
AEF

To obtain the net value of the natural capital it is necessary to estimate the total production costs.
Therefore, the added value ratio is calculated by dividing the annual direct contribution of the travel
and tourism industry to Aruba’s GDP by the annual total contribution of the travel and tourism industry
to Aruba’s GDP.
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𝑉𝑎𝑙𝑢𝑒 𝐴𝑑𝑑𝑒𝑑 𝑅𝑎𝑡𝑖𝑜 =

LAMNOP QRDPMASTPARD UMVWNX & URTMAZ[ \D]TZPM^
URPVX URTMAZ[ _`aRMPZ

(4)

For simplicity, it is assumed that the added value ratio is the same for all tourist activities and
expenditures on Aruba. This results in the following formula for the direct value added in the tourism
industry that can be attributed to ecosystems on Aruba:
𝑁𝑒𝑡 𝑉𝑎𝑙𝑢𝑒 𝐸𝑐𝑜𝑠𝑦𝑠𝑡𝑒𝑚𝑠 𝐴𝑟𝑢𝑏𝑎 𝑓𝑜𝑟 𝑇𝑜𝑢𝑟𝑖𝑠𝑚 =

(5)

𝐺𝑟𝑜𝑠𝑠 𝑉𝑎𝑙𝑢𝑒 𝐸𝑐𝑜𝑠𝑦𝑠𝑡𝑒𝑚𝑠 𝐴𝑟𝑢𝑏𝑎 𝑓𝑜𝑟 𝑇𝑜𝑢𝑟𝑖𝑠𝑚 ∗ 𝑉𝑎𝑙𝑢𝑒 𝐴𝑑𝑑𝑒𝑑 𝑅𝑎𝑡𝑖𝑜
3.3. Contingent Valuation Method
The contingent valuation method is used to determine the total willingness-to-pay (WTP) of tourists for
nature protection on Aruba. The contingent valuation method is flexible with regards to its application
and is widely used for estimating non-use values. The method for example involves asking people to
directly state their willingness-to-pay price for specific environmental services.
Within the tourist exit survey, which will be discussed in more detail in 3.3, tourists are asked directly if
and how much they are willing to pay for nature protection on Aruba. The mean of all the WTP prices
for nature protection are multiplied by the annual amount of tourists visiting Aruba to estimate the total
WTP by tourists for nature protection on Aruba. This hypothetical monetary value might be interpreted
as the potential extra benefits of Aruba’s ecosystems for the local economy, provided that the money
is spend on nature protection on Aruba.
The WTP of tourists for management of the marine and terrestrial environment is then calculated by
multiplying the total number of visitors on Aruba by the percentage of households that have a positive
WTP. This number is then multiplied by the average WTP, resulting in the following formula

𝑊𝑇𝑃 = 𝑁° 𝑜𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠 ∗ 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠 𝑡ℎ𝑎𝑡 𝑎𝑟𝑒 𝑊𝑇𝑃 % ∗ 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑊𝑇𝑃

(6)

Table 2: Ecosystem valuation techniques used in this study (van Beukering et al., 2007; Waite et al., 2014)
Type of
technique

Valuation
technique

Description

Marketbased
techniques

Market Price
Method

A technique based on the revenue from sales of goods or services obtained
from ecosystems. Costs of other inputs are subtracted.

Non-market
techniques

Contingent
Valuation

Survey-based technique in which respondents are asked directly about their
willingness to pay for the supply of ecosystem services. Thus, a direct stated
preference method.

3.4. Data Collection: tourist exit survey
The data for this study is collected by conducting a tourist exit survey at the airport and the harbor of
Aruba. For sampling purposes, tourists at the airport were assumed to be stay-over visitors and
tourists at the harbor were assumed to be cruise visitors. As mentioned before 1,072,082 stay-over
tourists and 582,313 cruise tourists visited the island in 2014 (CBS). In order to draw statistically
significant conclusions, the target sample size was set at conducting 540 surveys (290 stay-over
visitors and 250 cruise visitors).
The survey was conducted in English and Spanish during two phases. The first phase lasted 2
months; October and November 2016 and the second phase lasted one month; March 2017. An
interview team of the University of Aruba was employed to conduct the 540 surveys. Wolfs Company
supervised the interview teams at the harbor and the airport and provided all teams the same one-day
training to avoid biases caused by different interview techniques. A standard survey package including
a tablet, colored markers, paper, clipboard etc. was used to conduct the interviews. The application
Fulcrum was used to obtain the data from the surveys (see Annex 1 for the tourist exit survey).
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3.5. Value Maps
To obtain an idea of the spatial distribution of the natural capital on the island, value maps are
constructed using participatory mapping and crowdsourced social media data. The main aim of the
value maps is to obtain an understanding about which locations are perceived as the most valuable
ones from the perspective of the tourist.
Participatory mapping is a tool to process this information geographically. It makes use of different
techniques, from simple to more complex, e.g. detailed cartographic techniques using GPS and
geographical information systems technology (GIS). Tourists can appreciate a certain location for
either its recreational value and/or its aesthetic value. So during the tourist exit survey, tourists are
asked to appoint the locations where they engaged in recreational activities (marine and terrestrial)
and to appoint the locations which they perceive as having a high aesthetic value. Each participatory
mapping exercise was digitized and coded in ArcGIS software. The Geographic Coordinate System
used for this study is the World Geodetic System (WGS) of 1984 (Datum: WGS 1984). Then, the
Geographic Coordinate System was projected to WGS 1984 UTM Zone 19 N, which is the best
projection for Aruba. Finally, this results in density point maps based on the recreational and aesthetic
value points indicated by the respondents in the tourist exit survey. To obtain different datasets, the
photographs from social media data (Panoramio and Flickr) are analysed as well (see Annex 2 for
classification of photographs based on different landscape types and features).
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4. Results
4.1. Results tourist exit survey
In total 584 surveys were conducted during the tourist exit survey on Aruba. This section reports the
first results from the tourist exit survey to obtain an idea of the sample and the characteristics of the
tourists visiting Aruba.
4.1.1.

Representativeness of the sample

Figure 6 shows the origin of stay-over tourists visiting Aruba. Stay-over visitors’ origin is similar to the
latest data provided by CBS. According to the sample of the survey (dark blue bar in the histogram)
the majority of the tourists are coming from the USA and Latin America, with respectively 50% and
almost 30%.

Figure 6: Place of residence of stay-over tourists visiting Aruba
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Figure 7: Age distribution of stay-over tourists visiting Aruba
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People of all different ages visit Aruba. According to Figure 7, in the stay-over sample most of the
visitors are between 30 – 39 years and 50 – 64 years old, together representing around 50% of the
sample. In contrast, according to the CBS most of the visitors are around 40 – 49 years old.
4.1.2.

Characterizing tourism on Aruba

Figure 8 shows the percentage distribution of stay-over and cruise tourists. The latter are less with
48% of the sample while stay-over tourists have the higher participation with 52%. The results are
similar to the latest analysis of the Central Bureau of Statistics of Aruba in year 2014, but stay-over
visitors have a higher percentage (62%).
Figure 8: Percentage of stay-over and cruise tourists visiting Aruba
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Figure 9 shows how long tourists stay on the island and the corresponding percentage. According to
the results, most of the tourists (61%) stay on the island between 6 and 10 days. Likewise, 7 days is
the most common answer among respondents and this is in accordance with data obtained by the
CBS indicating that the average length of stay is 7.16 days in 2014. Tourists staying between 2 to 5
days is the second most popular answer with 22% of the respondents. Of the sample approximately
35% have visited Aruba before.
Figure 9: Distribution of length of stay of stay-over tourists visiting Aruba
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The preference of tourists for types of accommodation are shown in Figure 10. Most stay-over tourists
visiting Aruba stay in hotels. 36% of the stay-over tourists stayed in a “Resort/hotel – only breakfast”
and 29% of the stay-over tourists stayed in a “Timeshare hotel”, followed by 23% who stayed in a
“Resort/hotel – all inclusive”.
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Figure 10: Type of accommodation of stay-over tourists visiting Aruba
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4.1.3.

Activities and expenditures

Figure 11 shows the preference of tourists (stay-over and cruise) who participate in the different
activities Aruba has to offer. 89% and of the stay-over tourists indicated that they went to the beach
and 87% indicated they went swimming or wading during their stay on Aruba. In the case of cruise
tourists, the same activities presented the highest percentages. 49% of the cruise tourists indicated
going to the beach and 41% to go swimming. Cruise tourists indicated other as mostly sightseeing with
either taxi or bus tours. Activities such as horseback riding and surfing (kite and wave) are less
popular among both stay-over and cruise tourists. These also require more time and are more
expensive tours in general. Additionally, in Annex 3 an overview of the percentage that visited some
specific beaches, attraction and dive/snorkelling sites is presented.
Figure 11: Participation rate of tourists in activities in coastal and marine environment on Aruba
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Figure 12 shows the corresponding mean expenditures on touristic activities in coastal and marine
environments on Aruba based on the outcomes of the survey (the whole sample). For a detailed
overview of the mean expenditures on various touristic activities see Table 4 and 5 (section 4.2). As
can be seen in Figure 12 the mean expenditures for stay-over tourists are high for snorkelling and
going to the beach with roughly US$20. These expenditures indicated where part of a tour/package as
beaches on Aruba are all public. The mean expenditures on fishing and horseback riding are low for
both stay-over and cruise tourists. This is mainly caused by the fact that only a small part of the
respondents participates in these activities, thereby leading to a low average.
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Figure 12: Mean expenditures per tourists on activities in coastal and marine environment
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As can be seen in Figure 13 the most popular terrestrial activities for both cruise and stay-over tourists
are walking and driving a jeep or taking a tour within the Arikok national park. 29% of the cruise
tourists stated they went walking and 21% did the tour driving a jeep during their stay on Aruba. Stayover tourists also enjoyed the most the previously mentioned activities. Other terrestrial activities
indicate where sightseeing with bus tours, golf and taking taxi trips to specific sights such as casibari
rock formation and caves.

Figure 13: Participation rate of tourists in activities in terrestrial environment on Aruba
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As can be seen in Figure 14, the mean expenditures are quite high on tours and driving a jeep for both
cruise and stay-over tourists. Both stay-over and cruise tourists appear to spend little money on
camping, cycling and wildlife watching compared to the mean expenditures on other terrestrial
activities.
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Figure 14: the mean expenditures per tourist on activities in terrestrial nature
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Figure 15 shows the distribution of tourist expenditures on Aruba. The main expenditure of stay-over
tourists logically is accommodation with 35% of all the expenditures, followed by restaurants and
transportation. On the other hand, the expenditures of cruise tourists are mostly in transportation
(32%), activities in the coast (22%) and restaurants (21%). Note here that cruise tourists do not have
to spend money on accommodation since they stay on a cruise ship.

Figure 15: Distribution of other tourist expenditures on Aruba
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4.1.4.
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Environmental attitudes and the perceived importance of nature

Figure 16 shows the environmental attitudes of stay-over tourists with regards to environmental
degradation. It can be seen that many of the respondents stated that they would not return if there
would be environmental (i.e. terrestrial, coastal and marine) degradation. For instance, 50% of the
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stay-over visitors would not return if there is degradation of the underwater life. Similarly, 45% and
42% of the stay-over respondents would not return if respectively beaches and terrestrial nature
degrade. However, some of the respondents stated that they would return even when environmental
degradation occurs. For instance, the loss of terrestrial nature appears to have a smaller impact on
returns percentages of stay-over tourists; 42% stated that they would return if terrestrial nature is lost.
Without degradation, the percentage of stay-over tourists that would return is significantly higher (92%)
in comparison with those that would not return (1%).
Figure 16: Return percentage of stay-over tourists visiting Aruba - Are you willing to return if?
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Figure 17 shows the environmental attitudes of cruise tourists in regard to environmental degradation.
As for stay-over tourists, most of the cruise tourists also stated that they would not to return if
environmental degradation occurs. In case of underwater life degradation for instance, 55% of the
cruise respondents would not return. Similarly, if beaches degrade and terrestrial nature is lost
respectively 50% and 45% of the cruise respondents would not go back to Aruba. However, some of
the respondents are less sensitive about environmental conditions and would return even if
degradation occurs. For instance, 34% of the cruise visitors stated that they would return if terrestrial
nature is lost. Without considering degradation, the percentage of cruise tourists that would return is
significantly higher (80%) in comparison with those that would not return (3%). However, note that
these return percentages are based on stated potential behaviour by respondents and may deviate
from actual behaviour.
Figure 17: Return percentage of cruise tourists visiting Aruba - Are you willing to return if?
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According to Figure 18 a high percentage of the tourists (both stay-over and cruise) visiting Aruba
stated that they did not observe any environmental problems on the island. Therefore, environmental
conditions are assumed to be good from a tourist perspective. However, around 25% of stay-over and
10% of cruise tourists stated that they did observe environmental problems on Aruba. The
environmental problems observed by tourists where mainly littering, the landfill, seaweed, climate
change risks such as sea level rise, damage to historical areas, stray dogs and bad smells (for a full
list see Annex 4).
Figure 18: Percentage of tourists that observe environmental problems on Aruba
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4.2. Net Value of Aruba’s Natural Capital for Tourism
To calculate the net value of Aruba’s natural capital relevant for the tourism industry formula (6)
presented in the methodology is used. First, the ecosystem dependency ratio is computed. Snorkelling
(marine), going to the beach (coastal) and driving in the National park (terrestrial) fully depend on the
existence of that specific natural environment. The ecosystem dependency ratio is therefore assumed
to be 100% for all direct nature related expenditures. Other tourist expenditures on accommodation,
restaurants etc. also depend on the existence of the natural environment, however not for 100%. To
compute the ecosystem dependency ratio of these indirect nature related tourist expenditures data on
return percentages presented in figure 16 and 17 for respectively stay-over and cruise tourists are
used. If tourists do not return due to environmental degradation the expenditures on accommodation,
restaurants etc. can also be interpreted as 100% dependent on ecosystems. This implies that the
average percentage of tourists who would not return to Aruba if environmental degradation occurs,
equals the ecosystem dependency ratio of the indirect nature related tourist expenditures.
Table 3: Percentage of respondents that would not return to Aruba due to environmental degradation (red bars in Figure 16 &
17)
Stay-over tourists

Cruise tourists

Coastal degradation (beaches)

45 %

50%

Marine degradation (underwater)

50 %

55%

Terrestrial degradation (land)

42 %

45%

45.7%

50.0%

Average (=Ecosystem Dependency
Indirect Nature Related Expenditures)

Ratio

for

As can be seen in Table 3 the ecosystem dependency ratio for indirect nature related expenditures of
stay-over tourists is 45.7% and for cruise tourists 50.0%. The estimated total tourist expenditures are
constructed by multiplying the mean expenditures from the tourist exit survey (Figure 12 and 14) by
the number of tourists visiting Aruba annually. According to the CBS 1,072,082 stay-over tourist and
582,313 cruise tourists visited Aruba in 2014. The estimated total expenditures in the third column of
Table 4 and 5 are constructed by multiplying the second column (mean expenditures per tourist) with
respectively 1,072,082 and 582,313 tourists. The total direct and indirect nature-related expenditures
in Table 4 and 5 are computed by adding the rows above. As mentioned above for the total direct
nature-related expenditures holds that the ecosystem dependency ratio is 100%, which means that
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these expenditures are exactly equal to the gross value presented in formula (3) of the methodology.
However, to obtain the gross value of the indirect nature related expenditures the estimated total
expenditures are multiplied with the ecosystem dependency ratio, see the last row of Table 4 and the
last row of Table 5.

Table 4: Stay-over tourists mean expenditures and estimated total expenditures for direct nature related activities
Stay-over tourists (2014: 1,072,082)

Mean Expenditures per tourist

Estimated Total Expenditures

Marine & Coastal Ecosystems Related Expenditures
Fishing
Going to the beach
Swimming and wading
Diving

$1.37

$1,470,112.44

$20.16

$21,612,653.08

$7.98

$8,556,654.47

$9.95

$10,665,815.79

$19.86

$21,295,628.83

Sailing/kayaking/ boating

$9.08

$9,734,744.58

Kite/wind/wave surfing

$4.10

$4,400,336.57

Horseback riding

$1.49

$1,600,122.39

Other

$1.03

$1,100,084.14

Snorkelling

Terrestrial Ecosystems Related Expenditures
Cycling

$0.21

$220,016.83

Walking

$5.45

$5,847,447.25

Running

$2.38

$2,547,194.83

Camping

$-

$-

$0.60

$640,048.96

$12.07

$12,940,989.81

$2.21

$2,370,181.29

US$ 97.94

US$ 105,002,031.26

US$ 345.61

US$ 370,522,260

US$ 155.01

US$ 166,183,431

US$ 240.44

US$ 257,771,396

Bar/club

US$ 72.87

US$ 78,122,615

Casino

US$ 52.83

US$ 56,638,092

Total Indirect Nature Related Expenditures

US$ 866.76

US$ 929,237,794

Indirect expenditures attributable to nature
(Ecosystem Dependency Ratio (45.7%) * Total
Indirect Nature Related Expenditures)

US$ 396.11

US$ 424,661,672

Bird/wildlife watching
Driving Jeep/Tour
Other
Total Direct Nature Related Expenditures
(EDR=100%)
Indirect expenditures attributable to nature
Accommodation
Transportation
Restaurants

Concerning the calculations of the mean expenditures per tourist, it should be noted that all tourists of
the tourist exit survey are considered; not only the tourists who participated in that specific tourist
activity. This implies that the total expenditures are divided by all tourists and not only by the tourists
who spend money on the activity. Furthermore, by looking closer in the database of the tourist exit
survey it appears that some tourists stated that their participation in several nature related activities
(e.g. fishing and enjoying terrestrial nature) was free. This implies that the value of the ecosystems on
Aruba is likely to be even higher than the monetary value presented in this report. Where ranges were
given in survey answers, a mean value was taken imply frequency. In the case of an open-ended
range the most conservative figure was chosen. For example, if it was indicated that a tourist went
fishing “5 or more” times, for purposes of analysis, the frequency was assumed to be 5.
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Table 5: Cruise tourists mean expenditures and estimated total expenditures for direct nature related activities
Cruise tourists (2014: 582,313)

Mean Expenditures per
tourist

Marine & Coastal Ecosystems Related
Expenditures
Fishing

Estimated Total Expenditures

$-

$-

Going to the beach

$7.63

$4,443,301.37

Swimming and wading

$4.48

$2,608,715.47

Diving

$2.94

$1,713,977.89

Snorkelling

$3.93

$2,290,357.05

Sailing/kayaking/ boating

$0.93

$543,202.43

Kite/wind/wave surfing

$-

$-

Horseback riding

$0.28

$162,960.73

Other

$4.61

$2,682,565.51

Terrestrial Ecosystems Related Expenditures
Cycling

$0.07

$38,024.17

Walking

$0.75

$435,648.35

Running

$-

$-

Camping

$-

$-

Bird/wildlife watching

$0.28

$162,960.73

Driving/Jeep tour

$6.58

$3,829,577.10

Other

$2.98

$1,732,815.74

Total direct Nature Related Expenditures
(EDR=100%)

US$ 35.45

US$ 20,644,106.51

Other expenditures
Accommodation
Transportation

US$ 0.00

US$ 0

US$ 23.59

US$ 13,736,764

US$ 15.57
US$ 3.29
US$ 3.11

US$ 9,066,613
US$ 1,915,810
US$ 1,810,993

US$ 45.56

US$ 26,530,180

US$ 22.78

US$ 13,265,090

Restaurants
Bar/club
Casino
Total Indirect Nature Related Expenditures
Ecosystem Dependency Ratio (50%) * Total
Indirect Nature Related Expenditures (=Gross
Value)

The total indirect nature-related expenditures of the stay-over tourists are US$ 929,237,794, see table
6. Comparing this amount with the total direct nature-related expenditures of stay-over tourists, US$
105,002,031, indicates that accommodation, transportation, restaurants etc. account for a relatively
large part (89.8%) of the total expenditures by stay-over tourists. Logically for cruise tourists this is not
the case; i.e. they don’t spend money at all on accommodation (they sleep at the cruise ship) and their
expenditures for restaurants and transportation are relatively low. Comparing the total direct nature
related expenditures of cruise tourists, US$ 20,644,106, with the total indirect nature related
expenditures of cruise tourists, US$ 26,530180, confirms that accommodation, transportation,
restaurants etc. account for about half (56.2%) of the total expenditures by cruise tourists. To compare
the expenditures of stay-over and cruise tourists, the direct nature related, indirect nature related and
total expenditures are calculated per tourist, i.e. for stay-over tourists the total expenditures are divided
by 1,072,082 and for cruise tourists by 582,313. As can be seen in Table 6 stay-over tourists spend
more money on direct nature related activities (US$ 97.94) than cruise tourists (US$ 35.45). To draw
further conclusions regarding this difference it should be taken into account that stay-over tourists
spend more days on Aruba than cruise tourists, so the expenditures per tourist per day could give
more insight on the spending behaviour of cruise and stay-over tourists. Furthermore, comparing the
total annual expenditures stated in Table 6, US$ 1,081.4 million, with the visitor exports of Table 1,
US$ 1,656.7 million, indicates that the estimated total expenditures based on the tourist exit survey
present an underestimation.
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Table 6: Estimated total expenditures and expenditures per tourist
Stay-over tourists

Cruise tourists

Total

US$ 105,002,031

US$ 20,644,106

US$ 125,646,137

US$ 97.94

US$ 35.45

US$ 75.95

US$ 929,237,794

US$ 26,530,180

US$ 955,767,975

US$ 866.76

US$ 45.56

US$ 577.71

US$ 1,034,239,825

US$ 47,174,286

US$ 1,081,414,111

US$ 964.70

US$ 81.01

US$ 653.66

Direct Nature Related Annual Expenditures
Per Tourist
Indirect Nature Related Annual
Expenditures
Per Tourist
Total Annual Expenditures
Per Tourist

To calculate the gross value of Aruba’s ecosystems relevant for the tourism industry Table 7 is used,
which is based on the estimated total expenditures in Table 4 and Table 5. Adding the indirect nature
related expenditures multiplied with the ecosystem dependency ratio, see the last row of Table 4 and
5, results in the gross value of Aruba’s ecosystems relevant for the tourism industry; US$ 563.6
million.
Table 7: Gross Value Natural Capital Aruba for Tourism
Stay-over tourists

Cruise tourists

Total

Gross Value Ecosystems – Direct Nature Related

US$ 105,002,031

US$ 20,644,106

US$ 125,646,137

Gross Value Ecosystems - Indirect Nature Related

US$ 424,661,672

US$ 13,265,090

US$ 437,926,762 +

Gross Value Ecosystems Aruba for Tourism

US$ 529,663,703

US$ 33,909,196

US$ 563,572,899

At last the net value of Aruba’s ecosystems relevant for the tourism industry is obtained by considering
the added value ratio. This ratio is computed according to formula (4) stated in the methodology.
Based on the data presented in provided by the WTTC (2017a), the value added ratio of the tourism
industry equals 47.7%, see the calculations below:
𝑉𝑎𝑙𝑢𝑒 𝐴𝑑𝑑𝑒𝑑 𝑅𝑎𝑡𝑖𝑜 =

𝐷𝑖𝑟𝑒𝑐𝑡 𝐶𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑇𝑜𝑢𝑟𝑖𝑠𝑚 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑡𝑜 𝐺𝐷𝑃
𝑈𝑆$ 790.5 𝑚𝑖𝑙𝑙𝑖𝑜𝑛
=
= 47,7%
𝑇𝑜𝑡𝑎𝑙 𝑡𝑜𝑢𝑟𝑖𝑠𝑚 𝑒𝑥𝑝𝑜𝑟𝑡𝑠 (𝑉𝑖𝑠𝑖𝑡𝑜𝑟 𝑒𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠) 𝑈𝑆$ 1,656.7 𝑚𝑖𝑙𝑙𝑖𝑜𝑛

Multiplying the Gross Value of Ecosystems for tourism on Aruba with the value added ratio finally
gives the Net Value of Ecosystems for Aruba Tourism (table 8). This value represents the part of the
value added created in the tourism industry that can be related to the natural environment on the
island.
Table 8: Net Value Natural Capital Aruba for Tourism
Stay-over tourists

Cruise tourists

Total

Gross Value Ecosystems Aruba for Tourism

US$ 529,663,703

US$ 33,909,196

US$ 563,572,899

Net Value Ecosystems Aruba for Tourism (47,7%)

US$ 252,649,586

US$ 16,174,686

US$ 268,824,272

4.3. Total Tourist WTP for Nature Protection
This section presents the total willingness-to-pay (WTP) of stay-over and cruise tourists visiting Aruba
for enhanced nature protection on Aruba. During the tourist exit survey the respondents were asked to
state if and how much they are willing to pay for enhanced nature protection on Aruba. The results
show that 44.6% of the stay-over tourists and 54.1% of the cruise tourists are willing to pay an
environmental fee for enhanced nature protection on Aruba, see Table 9.
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The histograms in Figure 19 show the distribution of the WTP amounts. On the horizontal axes the
WTP amount for nature protection is stated and the corresponding frequencies are stated on the
vertical axes. The blue line in the histograms presents the normal distribution. Most of the respondents
who are willing to pay for nature protection, are willing to pay a relatively low environmental fee. As
can be seen in the left histograms of Figure 18, 30% of the stay-over tourists are willing to pay a fee
between US$ 7.50- $ 10.00 and 26% of the stay-over tourists are willing to pay US$ 20.00 – US$
22.50. As can be seen in the right histograms of Figure 18, 30% of the cruise tourists are willing to pay
a fee between US$ 2.50- $ 5.00 and 28% of the cruise tourists are willing to pay US$ 7.50 – US$
10.00. Only a small percentage of the respondents who are willing to pay for nature protection, is
willing to pay a high environmental fee. As can be seen in the histograms of Figure 18, 13% of the
stay-over tourists are willing to pay a fee between US$ 42.50 – US$ 45.00 and 5% of the cruisetourists are willing to pay a fee between US$ 42.50 – US$ 45.00. Furthermore, it can be seen in the
histograms that the WTP prices are not normally distributed, but somewhat skewed to the right.
Figure 19: Distribution of the Willingness-to-pay price for nature protection of the stay-over tourists (left) and the cruise tourists
(right); horizontal axes: WTP price; vertical axes: frequency.

The mean of the WTP prices for enhanced nature protection is for stay-over tourists US$ 14.28 and
the mean for cruise tourists is US$ 11.97 per visit. Multiplying the mean WTP price by the percentage
of the respondents who indicated to be willing to pay an environmental fee and by the number of
annual visitors the total WTP is estimated, see the last row of Table 9. For stay-over tourists the total
WTP equals US$ 6.8 million and for cruise tourists the total WTP is estimated at US$ 3.8 million.
Adding these two values results in the total WTP for nature protection by tourists visiting Aruba of US$
10.6 million. The total WTP is a hypothetical monetary value and therefore not added to the net value
of Aruba’s ecosystems relevant for the tourism industry stated in paragraph 4.2. However, as
mentioned in the methodology, the total WTP might be interpreted as the potential extra benefits of
Aruba’s ecosystems for the local economy, provided that the money is spend on nature protection on
Aruba and therefore this report presents this value as well.
Table 9: Willingness-to-pay for nature protection on Aruba of stay-over and cruise tourists visiting Aruba
Stay-over tourists

Cruise tourists

Total

Willing to pay %

44.6%

54.1%

-

Mean WTP price

US$ 14.28

US$ 11.97

-

Annual visitors (2014)

1,072,082

582,313

1,654,395

US$ 6,827,962

US$ 3,770,925

US$ 10,598,887

Total WTP
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4.4. Value maps
A total of 527 maps were received from the 584 surveys conducted during the tourist exit survey. Of
these, 352 maps were used to express the spatial distribution of recreational value, while 258 maps
express aesthetic values (in Table 10). From these maps, 438 points were extracted as spatial
indicators for aesthetic value and 780 points were used as indicators for locations of recreational
value.
Table 10: Number of maps and points (tourist exit survey) and number of points (social media) used to construct the density
point maps
Aesthetic Value

Recreational Value

258
438
1212
962
2174

352
780
173
84
257

Number of maps from tourist exit survey
Number of points from tourist exit survey
Number of points by Panoramio
Number of points by Points Flickr
Total Social Media

First the density point maps based on the PPGIS maps collected during the tourist exit survey are
shown in Figure 20. Note that the scales of the two pictures differ. The scale of the aesthetic value
density map (left) starts with 0 points per square kilometer and the highest density class is 19 -22
points per square kilometer. For the recreational value the lowest class is 0 -1 points per square
kilometer and the scale ends with 92 -109 points per square kilometer.
As can be seen in the left picture of Figure 20 the areas with the highest aesthetic values are situated
mainly across the western coastline of the island. The most important hotspot is Eagle Beach,
followed by Palm Beach and California Light House and the dunes. The areas with the highest
recreational value are also located across the western coastline of the island. The area with the
highest recreational value is Eagle Beach, followed by Palm Beach. The California Light House
and the dunes appeared to have a less strong recreational value than the aforementioned beaches.
Figure 20: Density point maps of aesthetic (left) and recreational values (right) as indicated by tourists on Aruba during the
Tourist exit survey using a PPGIS method
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Next to the density point maps based on the tourist exit survey density point maps based on
photographs from social media data are constructed. The latter consider the perception from tourists
and households about aesthetic and recreational values of the island as opposed to the density point
maps in Figure 18 where only the opinions of tourists are considered. Figure 21 indicates the various
recreational activities and their frequencies as observed in the social media photographs.
Figure 21: Recreational activities in coastal and marine environment (a) and terrestrial environment (b) – Panoramio and Flickr

Figure 22 shows the results of the density analysis for the Panoramio and Flickr datasets. The
aesthetic value map (left) is created from 2,174 points and the recreational value map (right) is created
based on 257 points, see Table 10. Note that the scales of the two pictures differ again, since the
aforementioned Natural Breaks classification by Jenks is applied again. According to the left picture of
Figure 22, areas of relatively high aesthetic value are situated along the western coast of the island
but three sites arise as the main aesthetic hotspots with more than 49 photos per square kilometer.
The first aesthetic hotspot is the Natural Bridge, a naturally formed stone bridge that collapsed in
2005. The second aesthetic hotspot is the area of Baby Beach on the southern tip of Aruba and the
third aesthetic hotspot is the California Lighthouse including the dune area on the northern tip of the
island. According to the right picture in Figure 22 the main recreational hotspots are situated along the
western coast of the island, the area considering three white beaches (i.e. Malmok, Palm Beach and
Eagle Beach). Another recreational hotspot is found at Baby Beach on the southern tip of the island.
A value map with thirteen significant natural areas was constructed. The thirteen significant natural
areas are identified according to information from three different sources. Firstly, the insights from a
focus group exercise to define the important natural sights and areas are used. Second input is the
two zones designated for future conservation in the spatial plan of Aruba (Ruimtelijk Ontwikkelings
Plan, 2009). Thirdly, based on the information about the National Park Arikok, the area of Arikok is
divided into three distinct zones.
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Figure 22: Density point maps of aesthetic (left) and recreational value (right) – Panoramio & Flickr (considers tourists and
households).
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The final list of the thirteen identified natural areas, including a buffer zone of 200 meter around each
area, is shown in Table 11. Results of the analysis show that 93% of the Panoramio and Flickr
photographs were taken in one of these identified natural areas. According to the total number of
photographs uploaded in each area, the most popular one is of the Conservation Zone in the
north (natural area #9), including California Lighthouse and its surrounding dune area,
accounting for 676 photographs in total, as can be seen in Table 11. This is followed by the white
beaches on the west (natural area #3) with 605 photographs. In other areas that are known for their
natural attraction, such as Spanish Lagoon (natural area #12), the mangroves (natural area #7) on the
south and the wetland area of Bubali (natural area #5), a relatively low number of photographs was
uploaded.
Table 11: Overview of the thirteen identified natural areas on Aruba and the amount of social media photographs taken in each
area
Total amount of Photographs

2

#

Natural Area

1

Casibari Rock Formation

44

0.3

169.2

2

Ayo Rock Formation

31

0.4

79.5

3

White Beaches (west)

605

11.3

53.7

4

Hooiberg

26

0.6

38.2

5

Bubali Wetland

20

0.6

34.5

6

Palm and Renaissance Islands

100

3.3

30.1

7

Mangroves

42

1.6

25.9

8

Conservation Zone (south-east)

273

12.6

21.5

9

Conservation Zone (north)

676

33.2

20.3

10

Arikok Central Activity Zone

250

17.6

14.2

11

Arikok North Nature Zone

125

9.8

12.7

12

Spanish Lagoon and Franse Pas

32

4.7

6.8

13

Arikok South Nature Zone

50

21.5

2.3
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Surface Area (km )

Photographs per km

2

Figure 23 illustrates the type of environment where the photographs were taken, i.e. the landscape
observed in the photograph. As can be seen in Figure 23 most coastal landscape photographs (blue
bar) are for example taken at the White Beaches on the west coast of the island and at the
Conservation Zone in the north. In Annex 2, a detailed specification overview with the types of
landscape photographs (terrestrial, flora/fauna, underwater etc.) is provided and Annex 5 provides an
overview of the amount of photographs taken in each.
Figure 23: Overview of the natural environment observed in the social media photographs taken in the thirteen identified natural
areas
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Note that the surface of the thirteen identified natural areas differ significantly as can be seen in Table
11. To further analyse the data and to construct the value map, the thirteen natural areas are ranked
according to the number of photographs per square kilometre, see the first and most left column of
Table 11. The location with the highest density of photographs is the Casibari Rock Formation with
169.2 photographs per square kilometre, followed by the Ayo Rock Formation (79.5 photographs per
2

km ) and thereafter by the white beaches on the western coast of the island (53.7 photographs per
2

km ). Finally, the density point map based on the number of photographs per square kilometre in each
identified natural area is constructed, see Figure 24. Pieces of land in km2 where high density

occurs are lands with high value and where it is important to conserve or restore for its
ecosystem service and functionality provided.
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Figure 24: Density of points of aesthetic and recreational values in the thirteen identified natural areas based on social media
data (Source: Bubalo, 2016).
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5. Conclusion and policy recommendations
5.1. Conclusion
The purpose of this report was to determine the value of the natural environment, the natural capital,
for the tourism industry on Aruba. In other words, the part of the value added that is created in the
tourism industry on Aruba and which can be attributed to the existence and the health of the natural
environment on the island. According to the information on touristic expenditures and the ecosystem
dependency ratios of various touristic activities, both obtained from the tourist exit survey, the gross
value of Aruba’s Natural Capital for Tourism is estimated at almost US$ 563.6 million per year.
Using the value added ratio of the tourism sector on Aruba, the contribution of Aruba’s ecosystems
to the value added created in the tourism industry can be estimated at US$ 268.8 million. The total
net value Aruba’s natural capital for tourism can be used as an indicator to demonstrate the
2
importance of the tourism as an ecosystem service for the island . In order to maintain and possibly
increase the benefits that ecosystems are providing to the local livelihoods it is necessary to maintain
and design strategies to improve the natural environment and especially the degraded areas.
On top of that, the total WTP by tourists for enhanced nature protection on Aruba is examined using
the contingent valuation method. During the tourist exit survey respondents were asked directly how
much they are willing to pay for enhanced nature protection on the island. Based on the mean WTP
from the tourist exit survey, for stay-over tourists the total WTP is estimated at US$ 6.8 million
annually and for cruise tourists the total WTP is estimated at US$ 3.8 million annually. Adding
these two values results in a total WTP for nature protection by tourists visiting Aruba of US$
10.6 million per year. This total WTP is a hypothetical monetary value and might be interpreted as
the potential extra benefits of Aruba’s ecosystems for the local economy, provided that the money is
spend on nature protection.
The third purpose of this report was to obtain an idea of the spatial distribution of natural capital
values through presenting value maps of Aruba, where a distinction between recreational and
aesthetic value is included. The data obtained in the tourist exit survey represent the touristic
perception on the recreational and aesthetic values around is island. The areas with the highest
aesthetic values appear to be situated mainly across the western coastline of the island. The most
important hotspot are Eagle Beach, followed by Palm Beach and California Light House and the
dunes. The areas with the highest recreational value are also located across the western coastline of
the island. The area with the highest recreational value is Eagle Beach, followed by Palm Beach. The
California Light House appeared to have a less strong recreational value than the aforementioned
beaches.
Based on the social media data, considering the perception of both tourists and locals, the first
aesthetic hotspot is the Natural Bridge, a naturally formed stone bridge that collapsed in 2005. The
second aesthetic hotspot is the area of Baby Beach on the southern tip of Aruba and the third
aesthetic hotspot is the California Lighthouse and its surrounding dune area. The main recreational
hotspots are the three white beaches along the western coast of the island (i.e. Malmok, Palm Beach
and Eagle Beach).
Finally, further research could attempt to identify the variables that influence tourists’ expenditures or
tourists’ WTP for nature conservation. Insights into these relationships might provide important
information how to stimulate touristic expenditures and therefore how to increase Aruba’s natural
capital.

2

Furthermore the value of the ecosystems on Aruba is likely to be higher. By looking closer in the database of the tourist exit
survey it appears that some tourists stated that their participation in several nature related activities (e.g. fishing and enjoying
terrestrial nature) was free. Additionally, comparing the total annual expenditures stated in Table 6, US$ 1,081.4 million, with
the visitor exports of Table 1, US$ 1,656.7 million, indicates that the estimated total expenditures based on the tourist exit
survey present an underestimation.
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5.2. Policy recommendations
It is important to realize that preserving the aforementioned aesthetic and recreational hotspots on the
3
island is essential to keep supporting the tourism industry . This is key for policy-makers, but also for
other important stakeholders such as destination managers, hoteliers, timeshare and restaurant
associations and thus the tourism industry in its whole.
4

The value maps are important inputs to spatial planning and environmental assessments .
Furthermore, policy-makers can use the results regarding the tourist WTP for nature protection on
Aruba presented in this report to assess a nature fee for tourists and thus implementing payment
schemes and market-based instruments. For example a marine park fee can be implemented in
5

order to preserve the coral reefs upon which the diving and snorkeling expenditures depend . Another
market-based instrument is the opportunity for eco-labelling certified tour operators, which helps
to create an incentive to increase conservation efforts in fragile ecosystems such as the area of
California Lighthouse and the dunes.
The value of Aruba’s natural capital for the tourism industry provides policy-makers with important
insights that can be implemented in future governmental policy to monitor nature and tourism. For
example, better links to macro-economic and societal indicators and national accounts, as well
6

as to measure progress towards the Sustainable Development Goals . Besides a continuous
monitoring of indicators which provide information on the contribution of nature to the local economy,
such as expenditures, net value and WTP, it is important to invest in monitoring of ecological
indicators which underpin these values. The aforementioned also enables restoration of degraded
ecosystems. Establishment of a marine protected area for Aruba to be able to manage the marine
and coastal natural capital would be essential. Ultimately, establishing sustainable financing for
national parks and for environmental management of the whole island would be preferable.
It is important to note how the tourism industry relates to the value of Aruba's natural capital to
Aruba's local community.
Tourism is an environmentally dependent activity. That is, the environment is a fundamental element
of the tourism experience: tourists seek out attractive, different or distinctive environments, which
may support specific touristic activities. At the same time, however, tourism is resource hungry; the
development and practice of tourism consumes resources, creates waste and requires significant
infrastructural development, all of which may contribute to the potential degradation of the tourism
environment as well as have an influence on the local community experience. According to TEEB
Aruba research (TEEB Aruba(a), 2017) on the value of ecosystem services to the local community,
there is a sentiment for restriction of infrastructural development related to tourism. In fact, 78% of the
local population agrees to introduce a moratorium on building hotels. With regards to perceptions on
tourist arrivals, 60% disagreed with the statement that they are bothered by the increasing number of
tourists on Aruba. Furthermore, results on crowding effects indicate that average preferences for
3

It is important to note that other areas also have an aesthetic and recreational value and hotspots serve to highlight the most
important ones for the majority. This thus does not exclude the value of other areas and for these to be used in a sustainable
manner as well. For example in the case of infrastructural development choices, a cost benefit analysis can be used for
decision-making.
4
Hotspots can for example be considered for higher protection status.
5
For example in the case of diving this represents a value of approximately $10.6 million per year on expenditures for stay-ver
tourists and $1.7 million for cruise tourists (see tables 4 and 5)
6
The SDGs are interlinked and the natural environment can be seen as a foundation for enabling sustainable economic
development. SDGs 14: Life below water and SDG 13: Life on land and their corresponding targets to preserve these, as they
are pursued they contribute to SDG 8: Decent work and economic growth by conserving the assets the economy partially
depends on.
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changes in the number of tourists where neutral and did not affect average utility (welfare) of the local
population. However, further analysis showed that this average disguises widely varying opinions and
preferences on this topic. People whom are employed in the hotel/restaurant or retail sector are more
in favour of more tourists, whilst people who perceive nature to be beneficial for their well-being,
households with people that fish and people with a higher frequency of beach visits are more negative
about an increase in tourism arrivals. The latter groups will experience a decrease in use values from
nature when tourist numbers increase. This implies a critical struggle between the necessary
economic growth that is fuelled by tourism and conservation of the environment and cultural
heritage. Overall, 87% of the local community is in favour of regulating tourism activities (e.g. tours)
and 86% is of the opinion that existing regulation are currently not optimally enforced and want to see
improved enforcement of environmental regulations (e.g. driving in the dunes with 4x4). Tourists are
also becoming more conscious and aware of the environment and seeking more responsible travel.
Thus it is important for policy-makers to take the perspectives of both tourists and locals in making
land-use planning and environmental management decisions to ensure sustainable development of
Aruba.
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Annex 1: Tourist exit survey for Natural Capital Valuation in
Aruba
Good morning/afternoon/evening, my name is _____. Through the collaboration between the government of Aruba, YABI,
Wolfs Company, the VU University in the Netherlands and the University of Aruba, we are conducting a study to determine
how tourists value Aruba’s natural environment. For this we would like to ask a few questions about your visit to Aruba.
Would you like to participate? It will take approximately 15 minutes and it is completely confidential. Note that there are no
right or wrong answers to the questions - we only want your honest opinion.
•
•

Date
Time

•

Sampling location (fill out interviewer)

•

What is the purpose of your visit?

•

What is your country of permanent residence?

•
•
•

Please specify your state/province of permanent residence
Please specify your country of permanent residence
How many people are you traveling with?

•
•
•

How many adults are you traveling with?
How many children are you traveling with?
How did you travel to Aruba?

•
•
•
•
•
•
•
•
•
•
•
•
•

How many days did you visit Aruba?
In what type of accommodation did you stay?
Did you make the booking though Airbnb?
Could you provide the name of your accommodation?
Is this your first time on the island?
How many times have you visited Aruba before? (not including this visit)
In what year did you visit Aruba for the first time?
Are you planning to return to Aruba for leisure purposes?
Why are you not planning to return to Aruba for leisure?
Would you return to Aruba for leisure if the beaches were in a significantly worse state than they are currently?
Would you return to Aruba for leisure if the underwater environment was in a significantly worse state than it is
currently?
Would you return to Aruba for leisure if >50% of the current area of nature on land would be developed?
Which beaches did you visit during your stay on Aruba?

•

Which attraction sites did you visit during your stay on Aruba?

•
•

Which dive/snorkel sites did you visit during your stay on Aruba?
How often did you - during this visit to the island - participate in one of the following activities in the marine or
coastal natural environment?
o Fishing
o Going to the beach

•

o

Swimming/wading

o

Diving

o Snorkeling
o Sailing/Kayaking/Boating(not for diving/snorkeling)
o Kite-/wind-/wave surfing
o Horseback riding
o Other
o Please specify other activity
How often did you - during this visit to the island - participate in one of the following activities in the terrestrial
natural environment?
o Cycling
o Walking
o
o

Running
Camping
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•
•

•

•
•

o Bird/Wildlife Watching
o Driving Jeep/Tour in national park
o Other
o Please specify other activity
Please complete PPGIS exercise
How much did you pay per person for activities in the marine and coastal natural environment EACH TIME you
participated?
o Fishing
o Going to the beach
o Swimming/wading
o Diving
o Snorkelling
o Sailing/Kayaking/Boating (not for diving/snorkelling)
o Kite-/wind-/wave surfing
o Horseback riding
o Other (as specified before)
How much did you pay per person for activities in the terrestrial natural environment EACH TIME you
participated?
o Cycling
o Walking
o Running
o Camping
o Bird/Wildlife Watching
o Driving Jeep/Tour in national park
o Other (as specified before)
How much did you pay per person for the tour/package EACH TIME you participated?
Could you per expense give a best estimate of its share of your total expenses on Aruba? (excluding travel costs,
the total should not exceed 100%)
o Accommodation
o Transportation
o

Restaurants

o

Bar/Club

•

o Casino
o Activities in marine/coastal nature
o Activities in terrestrial nature
Did you observe any environmental problems during your visit in Aruba?
What kind of environmental problems did you observe?
Would you, in principle, be willing to pay an environmental fee, contributing to improved nature protection in
Aruba?
What would be the maximum you would be willing to pay (in USD) per visit to Aruba, in addition to your current
expenses, to fund the protection of the natural environment?
SEX (FILL OUT BY INTERVIEWER)

•

In what year were you born?

•

Could you indicate which category holds your annual HOUSEHOLD income in 2015 BEFORE TAXES
What is the highest level of education that you completed?

•
•
•
•
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Annex 2: Crowdsourced social media data collection
Crowdsourced data was retrieved from three different photo-sharing platforms, namely Instagram, Panoramio
and Flickr. Instagram was filtered to analyse to local population, whilst Panoramio and Flickr samples contain
both tourists and locals. The importance on the exact geo-tags allows to use images from Panoramio and Flickr
as proxies for capturing spatial variation in aesthetic preferences. Instagram images, on the other hand, can be
used to assess what different types of activities local people engage in on the island and how those are spatially
distributed. Data from the abovementioned web-platforms was acquired using Application Programming
Interface (API) (see figure 25 below).

Figure 25: Visualization of data retrieval using API (Based on: https://moz.com/blog/apis-for-datadriven-marketers)
In order to conduct the analysis of spatial distribution of photographs, they first must be categorized according
to the landscape features they capture, on the one hand, and their semantic content on the other. Classification
of photographs by different landscape features captured and the values they highlight allows for detecting the
link between the provision of studied ecosystem services and landscape features. Each of the photographs was
assigned to one of six main categories (Table 12 below) and next, each photograph, previously classified as
coastal or terrestrial landscape, was assigned to one of the twelve sub-categories according to the dominant
landscape feature captured (Table 13 below).

Table 12: Main classification of photographs
Main categorization

Explanation

Excluded

Aerial, indoor, urban areas, people as the main subject, cars, cruise ships as the main
subject

Coastal landscape

Photographs of the coastline; sub-category chosen according to the dominant feature on
the photo

Terrestrial landscape

All photos of terrestrial natural and semi-natural landscape; sub-category chosen
according to the dominant feature on the photo

Seascape

Photographs of the seascape (above water)

Underwater

Photographs taken underwater (used strictly as indicators of recreational activity – diving
and snorkeling)

Flora and fauna

Close-up photographs of flora or fauna where specific landscape type/feature cannot be
defined
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Table 13: Classification by landscape features
Landscape feature

Explanation

Beaches

Photographs of beaches

Example

Rocky shores

Photographs of rocky shores

Dunes

Photographs of dunes

Other (coastline)

Coastline photographed from the distance;
photographs of coastline including man-made
structures on shore (e.g. docks, terraces, etc.)

Mangroves

Photographs of mangroves

Wetlands and
saltmarshes

Photographs of wetlands and saltmarshes

(Source: Flickr)

(Source: Panoramio)

(Source: Panoramio)

(Source: Panoramio)

(Source: Flickr)

(Source: Panoramio)
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Cacti and dry
vegetation landscapes

Photographs of cacti and dry vegetation landscape

Rough rocky
landscapes

Photographs of rough rocky landscapes

Heterogeneous
landscapes

Photographs of terrestrial natural and semi-natural
landscapes including more equally distributed
features

Caves (landmark)

Photographs of caves (entrance or inside)

Rock formations
(landmark)

Photographs which include rock formations as the
main feature

Anthropogenic
landmarks

Photographs of anthropogenic landmarks in the
natural environment (e.g. lighthouse, gold mine
ruins, chapel)

(Source: Instagram)

(Source: Flickr)

(Source: Instagram)

(Source: Flickr)

(Source: Flickr)

(Source: Flickr)

40

Annex 3: Beaches, attraction, and dive/snorkel sites visited
Based on focus groups specific sites where included in the tourist exit survey to assess the amount
of visitation to these sites. The category none* within the figures below refers to none of the specific
sites being visited, however other beaches, attraction and dive/snorkel sites may have been visited.
Beaches visited
60%
50%
40%
30%
20%
10%
0%

Attraction sites visited
60%
50%
40%
30%
20%
10%
0%

Dive/snorkel sites visited
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
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Annex 4: Stated environmental problems observed by
tourists
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Rising Sea level vulnerability
Odors. Raw sewage
Littering
Damage to historical areas
Too much development, more of the
environment needs to be protected
Construction
Trash smell
Construction damages
Pollution
Deterioration of land bridge
Junk yards
The creak at the essence was smelly
Plastic cup in the ocean
Hurricane Matew
Trash on the beach
Smell
A lot of trash
Littering
Landfill
Aruba is too developed
Landfill
Dirty beaches
After you get out the submarine, they make
you step out where the dump is and it's
very smelly
Landfill
Dirt on street
Traffic
Burning of the garbage
Coral not healthy
Pollution
Old broken oil pipes
Too much buildings near beaches for
example eagle
Plastic in the ocean
Congestion
Rocky beaches
Littering near Lighthouse
The burning of the dump, oil refinery not
being used, bottles and trash on the
beaches and along the road, no recycling
Congestion because of traffic
No iguanas
Trash baby beach, people don't care about
environment
Trash, abandon property, left over storm
stuff
A lot of trash on north side
Hotel area beach not clean
Big amount of garbage
Smelly water
Stray animals
Smell in the water
Seaweed
Trash cans on beach
Seaweed

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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Glass on the beach
Trash
Wild dogs
Litter along roads
Smell on beaches
Strays
Strays
Strays, a lot of trash plastic
Trash straws on beach
Rocks, rough beach because of storm
National park. Plastic
Bad smells
Trash
Bad smell, Dig on sides
A lot of bottles on the beach
Smell
Trash at the natural bridge
Trash at the beach
Trash at the natural bridge
Seaweed smell
Congestion
Sand in the beach is muddy
Too much cars
Yellow grass
Sanitation being poured into the ocean
Littering, not finding trash cans to throw out
garbage
Dry areas
Congestion
Not enough environmentally friendly
The burning at the dump
Much plastic, cigarette butts, beer bottles
Dirt garbage beer bottle at Spaans Lagoen
Garbage, broken roads, rain water doesn't
flow
Concentrate in other areas
Refinery
Trash around beaches
Mangel halto. Very dry
Puntos ecologicos reciclaje
Protejer las playas, la playa es como lodo
Garbage in cunucu
Grass a long the road
No hay atraciones por los niños
El mal holor en down town
Muchas alga's en el mar
Mas actividades en las playas
Hygiene toilet baby beach
Bushiri hotel
Baby beach, burned trash
Too much seaweed, too much abandoned
places, some beaches were not clean
Bad smell

Annex 5: Overview of identified natural areas on Aruba and
amount of social media photographs taken in each natural
environment
#
1
2
3

Natural Area

Casibari Rock
Formation
Ayo Rock
Formation
White Beaches
(west)

Sea

Underwater

Flora/Fauna

Total

Surface Area

2

Coastal

Terrestrial

Photographs per km

0

41

0

0

3

44

0.3

169.2

0

30

0

0

1

31

0.4

79.5

369

15

144

13

64

605

11.3

53.7

4

Hooiberg

0

26

0

0

0

26

0.6

38.2

5

Bubali Wetland

3

5

0

0

12

20

0.6

34.5

6

Palm and
Renaissance
Islands

43

1

28

14

14

100

3.3

30.1

7

Mangroves

25

2

9

4

2

42

1.6

25.9

168

52

28

8

17

273

12.6

21.5

362

271

9

0

34

676

33.2

20.3

67

167

0

0

16

250

17.6

14.2

73

47

1

0

4

125

9.8

12.7

7

15

3

0

7

32

4.7

6.8

3

45

0

0

2

50

21.5

2.3

8
9
10
11
12
13

Conservation Zone
(south-east)
Conservation Zone
(north)
Arikok Central
Activity Zone
Arikok North Nature
Zone
Spanish Lagoon
and Franse Pas
Arikok South Nature
Zone

43

