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Introduction to the seventh edition of the UAUCU
Student Research Exchange Collected Papers

This volume includes research reports and personal
reflections written by the 2022 participants of the UAUCU
student research exchange program. This years student-
researchers are 17 students from the University of Aruba and
Utrecht University, six from UAs Sustainable Islands through
STEM (SISSTEM) program and 11 from UU’s University
College Utrecht. They have been working on research in
and about Aruba, and supporting each other in that process.
Their texts reflect the fundamental aims that the program
has had since its inception in 2015: to challenge students to
engage actively not only with the content of research, but
with each other and the world at large. These challenges, and
the rewards of meeting them, are reflected in the personal
reflections that contributors to this volume have written as a
preface to the summary of their own research.

As in previous editions, the topics of the students’ research
are wide-ranging, drawing on the diverse backgrounds of
their study programs, and yet all related to the sustainable
development goals (SDGs) of the United Nations 2030
agenda. The works included here treat, for example, issues
of sustainability in tourism and in transportation, coastal
ecologies, public participation, food security & food
sovereignty, science communication, biodiversity, vertical
farming, circularity and waste. The type of research ranges
from studies on governance to studies on technology and
engineering, anthropology, geology and sociology. We
think that the papers also show how participation in a
diverse team influenced the authors’ approach to their
work. The students provided each other with feedback on
approaches to their research, and on the content, style,
language and structure of their papers. The papers appear
as submitted by the authors, including the occasional raw
opinion or as yet underdeveloped conclusion. Some of
the contributions reflect completed studies, others are
preparatory explorations. Most of the student-researchers

are still working on interpretation and presentation of their
findings and will finalize these soon in bachelor theses
based on the results of the projects presented here.

The 2022 program nevertheless differs from the earlier cycles.
The student-researchers taking part find themselves on an
island, and in a world, changed by the COVID19 pandemic.
We program coordinators have also re-booted the research
exchange in a new form, after a year of hiatus forced by
lockdowns around the world. The students from Utrecht
prepared in November and December for their participation
in a renewed preparatory module (Community-engaged
research in the Caribbean), and joined the UA students in
a new bachelor course at SISSTEM (Interdisciplinary and
multidisciplinary approaches to sustainable development in
smallisland states). Together in a classroom at UA, they defined
their guiding principles and goals for their participation in the
project. These ideas reflect their hopes of working in ways that
could be meaningful to others as well as to themselves.

A range of people have also made crucial contributions to the
students’ success, this year as in 2020 and earlier. We, and our
students, appreciate the importance and power of their input to
this project as a whole. We especially want to thank UAs Carlos
Rodriguez-Iglesias for his help in proofreading the papers in
preparing them for publication here and for, together with Tobia
de Scisciolo, fostering the collaboration between the UAUCU
students and the Academic Foundation Year students in the
Research Aruba Program. There are, in addition, many others
who have had roles as guides, lecturers, mentors, advisors,
facilitators, respondents, interview participants, and engaged
citizens: thank you! We hope that you have anticipated work
presented in this volume as eagerly as we.

Eric Mijts & Jocelyn Ballantyne
Project coordinators UAUCU



Guiding Principles?

We want to be communicative and consistent in communication
We want to be realistic and honest about our expectations towards ourselves and others
We want to value people’s time
We want to integrate feedback and criticism in a positive way
We want to shape our research goals in collaboration with local interests
We want to bring patience and empathy into every situation
We want to emphasize that we are aware of our positionality
We want to be open to and value the ideas of others
We want to take care of ourselves
We need to ask for help and not try to do everything by ourselves
We need to be flexible when it comes to our approaches and goals

We want to be explicit in expressing gratitude



Goals?
We adhere to the guiding principles
Manage time well
Setting subgoals for research
Understand how research overlaps with local perspectives and needs
Develop as a critical thinker
Be supportive of self and others
Put theory into practice
Match research goals with stakeholder interests
Finish the program successfully
Enjoy life
Keep up with courses and research this term
Learn how to set up research
Learn some Papiamento
Understand the local incentives for conservation of nature
Remain proactive in meeting and engaging with the community
Learn to actively listen to stakeholders
Reach out for help when needed
Have research be incorporated into bigger discussion
Stay driven and curious
Stay engaged even when the project is over
Create connections for the future
Finding focus for directions after graduation

Getting out of comfort zone while acknowledging boundaries



Follow this QR code to surf to some images and the posters presented at
the 2022 UAUCU symposium at the University of Aruba.
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Milena Stoilova, University College Utrecht

I was having a drink at the UCU bar one night during
my first year, when I started talking to Maro. She told me
all about this interesting research program in the sunny
Caribbean - Aruba - and it got me very excited. Due to the
pandemic, the summer program was canceled, and I had
lost hope in being able to do the program. And yet, here I
am, currently writing this from a café on the beach while
enjoying the sun.

While the tropical climate was a huge bonus, the main
reason why I wanted to join this program is the premise
that one works closely within the community, which as an
anthropologist, I found very important. I loved that our
research would potentially contribute to everyday lives,
give people a voice, tell unheard stories, and hopefully give
just recommendations. I felt so connected with my research
and with everyone that I interviewed. The stereotype that
Arubans are extremely friendly could not be more accurate.
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Who knows
what the future
will bring :-)

I was anxious to be thrown into the unknown and being
away from home for months. Two and a half months felt
like a very long time at the beginning, but now I realize that
I couldn’t have been more wrong. Days, weeks, months flew
by and the only question that was in my mind was “‘Why
isn’t this program at least five months?” Regarding the field
research, I learned how to be persistent and that sometimes,
you need to double, (if not triple) text people if you want to
make meetings happen. I remember being nervous while
driving to my first interview at the Donkey Sanctuary and
knowing that I have to do so many more. Now I wish I could
go back in time, back to that first interview and do it all
again. It was messy sometimes, but I learned to appreciate
the chaos and craziness that comes with field research.

A good friend once said, ‘TIslands just do something to
you’ and she was right. The relaxed, laid-back mindset that
people have in Aruba made the experience so much better.
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The Aruban social life can’t be dismissed; from weekly beach
tennis games, Latin nights at Salsa Company, boat parties,
live music at Bugaloe, dancing on the bar at Moomba, 3
dollars blackjack at the casino, Tuesday Zeerovers nights,
to many cocktails and sunsets at the beach. Aruba came to
feel like my second home. “You know you can stay in Aruba
right, others did”, said Eric when I expressed my feelings
of sadness about leaving. Who knows what the future will
bring :-)
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Sustainable tourism in Aruba:
a myth or reality?

A case study of the Bucuti & Tara Beach Resort

Milena Stoilova

Introduction

Tourism is one of the biggest sectors worldwide and is
especially prominent in small Caribbean island states
such as Aruba. Aruba has one of the highest densities of
tourism and population in the Caribbean (Cole & Razak,
2004). According to the World Travel and Tourism Council,
tourism accounted for 98.3% of Aruba’s GDP and generated
47,000 jobs in 2019 (Hepple, 2020). Tourism on the island
has accelerated the growth of the population, while also
creating new job opportunities, the production of foreign
exchange earnings, the facilitation of the use of resources,
the promotion of infrastructural works, the transfer of new
technological skills into an economy and the creation of
positive linkages with other sectors of the economy, such
as agriculture (Cole & Razak, 2004). This, however, brings
the question to how far and how fast tourism in Aruba can
and should expand. A study on the carrying capacity of
tourism on the island of Aruba indicated that at the end of
2017, the maximum capacity was reached, overstretching
its resources beyond levels that are sustainable (DEACI,
2019). The Caribbean all-inclusive style resort tourism that
follows the ‘sun, sand, and sea’ motto brings up images of
social inclusion and economic well-being; nonetheless, this
form of tourism also exhausts both society as well as the
environment (Peterson et al, 2020; Honey, 1999). Given
the climate threats, it is necessary to rethink our human-
nature relationship and move to a long-term solution that
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is sustainable. An approach to tourism is needed that will
provide visitors with the full ‘sea, sand, sun’ experience,
without compromising the island’s ecosystems (Cole &
Razak, 2004; Flanagan, 1997). One such way is to make the
switch to sustainable tourism.

While Aruba is heading towards sustainable tourism, with
multiple resorts and organizations trying to make the
switch, it is uncertain how many of these efforts are genuine
as opposed to based on profit through the attraction of
environmentally conscious tourists. Therefore, the goal
of my field research in Aruba is to assess the current state
of sustainable tourism in Aruba, specifically in the hotel
industry. I will be using The Bucuti & Tara Beach Resort
(BTBR) as a case study. Through this research, I intend to
contribute to a deeper understanding of sustainable tourism
in Aruba, while raising awareness on current shortcomings,
and providing insights for necessary future improvements.
This will be achieved by answering the three following
research questions:

1. What forms does sustainable tourism take in Aruba’s
hotel industry and how are these represented?

2. To what extent does the local community benefit from
sustainable tourism?

3. How aware is the local community of sustainable

tourism?
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Methodology

My research followed the ethnographic approach often used
by anthropologists. According to Brewer (2000), ethnography
is “the study of people in their natural habitat by means of
methods that analyze their social meanings and ordinary
activities, involving the researcher participating directly in the
setting, to collect data but without meaning being imposed on
them externally”. What is important in this approach is active
participation within the community being researched. I did this
through interviews with local organizations, a qualitative survey
among the resorts employees, and participant observation
during its monthly beach clean-ups. I used Honey’s framework
(2008) of ecotourism that is based on ecology, awareness, and
community support to assess the resort’s sustainability efforts.

To gain a better perspective on the current state of tourism
in Aruba, I interviewed three people that have worked or
are currently working at the Aruba Tourism Authority
(ATA). Digging deeper into one of the three main aspects
of Honey’s framework on ecotourism — community support
- I conducted semi-structured interviews of around one
hour with representatives from local organizations that
receive(d) some form of support from the BTBR. These
organizations were the Donkey Sanctuary, Animal Rights
Aruba, Turtugaruba, Fundacion Parke Nacional Aruba,
Animal Shelter Aruba, Aruba Reef Care Organization and
one local artist. Regarding the ecology aspect, I talked to
the sustainability managers of the resort, as well as with
the owner to gather what the resort does in terms of
sustainability and how. Finally, to understand the concept of
carbon neutrality, I talked to my fellow student researcher
as well as a PhD researcher from the University of Aruba.

Positionality as a researcher
As indicated earlier, anthropologists use ethnography as

their preferred method of research. However, ethnography’s
nature tends to be considered as a form of extractivism; one
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takes knowledge from the stakeholders and leaves without
giving back (Burman, 2018). While I was aware of these
issues before the start of my field research, due to my lack
of experience with field research I felt unprepared for its
implications, especially given my own profile as a Caucasian,
European, student researcher. Researchers are powerful
agents that have acquired skills in institutional settings such
as universities, and this brings an issue with it: devaluing
local knowledge (Burman, 2018). My biggest concern was
forcing my knowledge and skills onto the community, thus
devaluing local knowledge, but also being concerned with
the fact that [ am not an expert on sustainable tourism.

Conceptual Framework

This section introduces the important concepts that are
relevant for this research.

1. Sustainable tourism

While almost any form of tourism can be, and often is,
termed ‘sustainable, this is often untrue. One could say
that sustainable tourism is responsible tourism; it focuses
on conserving ecosystems and maintaining biodiversity,
respecting local populations and cultures, and providing
economic benefit to local communities. Indeed, sustainable
tourism is “tourism which can sustain local economies
without damaging the environment on which it depends”
(Countryside Commission, 1995). According to the Global
Sustainable Tourism Council (GSTC), sustainable tourism
aims to minimize the negative effects, such as economic
leakages, damage to the natural environment, and
overcrowding, while maximizing the positive ones, such
as job creation, cultural heritage preservation, and wildlife
preservation (GSTC, 2021). There are multiple branches
that could fall under sustainable tourism, such as: nature
tourism, adventure tourism, and ecotourism. Nevertheless,
an incorrect assumption tends to be made that, if tourism
involves nature, it is automatically sustainable. The



UAUCU Student Research Exchange Collected Papers 2022

assumption that nature-focused tourism is automatically
sustainable also tends to be harmful to sensitive
environments which can’t withstand even moderate levels
of use, or otherwise have no infrastructure (Butler, 1999).

In a world faced with climate change, sustainable tourism
has become a necessity instead of a perk. One pragmatic
reason is for the longevity of businesses; without the natural
beauty of tourism destinations, there will be no future
customers (Harms, 2010). Or as Mr. Biemans, the owner
of the BTBR, stated: “Aruba is not in the tourism business,
Aruba is in the nature business; without our nature, there
will be no tourism” (Bucti & Tara Beach Resort, 2018).
Moreover, tourists are becoming increasingly aware of
their carbon footprint due to their tourism-related travel,
making it necessary for tourism destinations to adapt and
show they have the same concerns (Harms, 2010).

1.1. Ecotourism

Ecotourism is a branch of sustainable tourism. According
to the International Ecotourism Society, ecotourism is a
form of responsible travel to natural areas that conserves
the environment while sustaining the well-being of local
people (WWF International, 2001). Or as Honey (2008)
puts it, ecotourism is “the travel to fragile, pristine and
usually protected areas that strive to be low impact,
responsible, sustainable, and green”. She proposes a
framework for ecotourism that consists of three main
components: environmental conservation (i.e., minimizing
the tourist’s impact), education and raising awareness (i.e.,
implementing a code of conduct), and community support
and participation (i.e., shifting the economic and political
control to local communities or providing funds).

2. Neoliberal conservation

Neoliberal conservation stems, as the name suggests,
from neoliberalism. Neoliberalism is based on the idea
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that welfare is best advanced via individual freedom and
skills, fostered through free markets and international
trade (Harvey, 2007). In other words, market-based
regulatory infrastructure is expanded, while the role of
the state is restricted (Duffy, 2008). Or, as Foucault (2003)
puts it, neoliberalism requires “a minimum of economic
interventionism, and a maximum of legal interventionism”.
Thus, the role of the state is to establish this framework,
monitor the outcomes and adjust when necessary to be
most beneficial, but no further interference is required
(Harvey, 2007; Fletcher, 2010). When speaking of
neoliberal conservation, one refers to the efforts to conserve
biodiversity and ecosystems through human interventions
in which non-human phenomena become subject to
market-based systems of management (Castree 2003, 2007
& Fletcher, 2010).

3. Carbon neutrality

The tourism industry is an important contributor to climate
change. According to Lenzen et al (2018), global tourism
accounts for 8% of greenhouse gas emissions (GHGs)
due to transportation, as well as an increased demand
for goods and services. While it is a global problem, it
must be dealt with on a local level, through tailored laws
and economic policies, as well as innovative solutions.
One of the buzzwords in sustainable tourism is ‘carbon
neutrality. Carbon neutrality refers to the process of
reducing a company’s or organization’s net GHG emissions
to zero (Strasdas, 2010). This can be done through various
implementations, such as increasing energy efficiency of
appliances and processes or a substitution of fossil energy
sources with renewable energy sources. Emissions can be
further reduced through carbon offsetting. For example,
one can buy off one’s carbon emissions by investing into
certified compensation projects which in turn grant
carbon credits (Strasdas, 2010). There are four categories of
carbon offsets: biological sequestration (i.e., reforestation),
renewable energy projects (i.e., solar and wind energy),
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energy efliciency (i.e., switching to long-life light bulbs),
and reduction of non-CO2 emissions from specific sources
(Polonsky et al, 2010).

To become carbon neutral, there are various steps that
need to be taken. First and foremost, one needs to measure
and analyze its emissions (Strasdas, 2010). Where, when,
and why do emissions occur? There are three scopes when
calculating one’s emissions. Scope 1 refers to the directly
responsible emissions, scope 2 refers to the indirect
emissions with purchase of electricity, steam, heat and
cooling, and scope 3 refers to the GHG emissions among
the supply chain (Benson & Puga, 2021). Scopes 1 and 2
are mandatory; however, the Environmental Protection
Agency’s scope 3 is only recommended since the emissions
are indirect (they stem from the emitter’s value chain and
are therefore hard to measure).

Results

In this section I will discuss primary findings regarding
the current state of tourism in Aruba and the path towards
sustainable tourism. I will initially investigate the current
state of tourism in Aruba, and then introduce my case study,
the BTBR, as an example of sustainable tourism. Thereafter,
I will discuss the challenges faced by the island.

1. Sustainable Tourism in Aruba

Small island states like Aruba are highly dependent on
tourism, making them vulnerable to external economic shocks
(Scheyvens & Momsen, 2008; Gmelch, 2012; Cole & Razak,
2004). As indicated earlier, Aruba follows the ‘sun, sea, sand’
motto and is famous for its friendly inhabitants. In terms of
tourists, the biggest group come from the United States as well
as from the Netherlands. In terms of accommodations, there
are many hotel chains, such as Hilton, Marriott, and Rui, but
also smaller boutique hotels. Moreover, according to one key
informant from ATA, cruise ships are an important revenue
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of tourism; from approximately two million tourists a year,
almost half come from cruises. I interviewed three people that
have or are currently working at the ATA, to understand the
current form and future ideas of tourism in Aruba. All three of
them indicated that Aruba is indeed slowly moving towards a
more sustainable form of tourism, but it is not easy. Economic
growth is still the priority, but there is awareness that it cannot
come at such an environmental cost. The tourism experience
needs to be maintained but regulated, following a ‘high-value,
low-impact-model’ This model was established after a study
on the carrying capacity of tourism in Aruba showed that it
has been exceeded (Sustainable Travel International, 2019).

ATA has various projects and ideas planned to make tourism
more sustainable. The main direction they are trying to take
is to increase environmental awareness, particularly among
the local community. Many interviewees claimed that there
is high resistance and skepticism coming from the locals
because they do not see climate change as an imminent
threat. Therefore, ATA started a specific campaign for locals
called ‘Ban Serio’ (translated: let’s get serious). Through
social media, posters throughout neighborhoods, and guest
lectures, the goal was to create awareness among locals to
be more mindful of their environment, culture, and safety
(Aruba Tourism Authority, 2022). Other projects include:
the ‘pimp your own cup’ during carnival to stop the use of
single-use plastic cups with every drink; placing recycling
trash bins for plastic and cans on beaches in collaboration
with Ecotech and Plastic Beach Party; improving the
safety and cleanliness of the beaches through improved
maintenance and replenishment of sand; implementing the
‘Aruba promise’ (tourists can voluntary sign and promise to
preserve the nature, honor the local culture and be attentive
to the rules, etc.); and regulating mountain bike trails to
preserve the roads and combat erosion.

2. The Bucuti & Tara Beach Resort

BTBR is located on Aruba’s beautiful Eagle Beach. The
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story of the resort started when Mr. Biemans, the founder
and current owner, visited Aruba on a holiday, and fell in
love with the place. Indeed, he liked Aruba to the point
that, in the 1970s, he moved there permanently and
began working on developing the resort. In 1987, the first
part of the resort, ‘Bucuti, opened. It was immediately a
success and, in 2004, it was expanded with a new section,
called ‘Tara’ This 104-room, romantic, adults-only resort
- ranked the #1 hotel for romance in the Caribbean
for the period 2015-2021 - is not comparable to other
resorts in Aruba. The tranquility of the resort stems from
its peaceful and secluded gardens, as well as its lack of
tall buildings. The resort has repeatedly received awards
for its guest experiences and this is undoubtedly well-
deserved. During my visits at the resort, I noticed how
friendly the staff was, always eager to visitors around
and converse with them. Yet, the resort is not only a
perfect getaway for those seeking some romance but has
also won multiple awards and certifications due to its
achievements in sustainability. It won the Global United
Nations 2020 Climate Neutral Now Award, the World
Travel & Tourism Climate Action Award 2019, and the
National Energy Globe 2019, to name a few. It is certified
by Travelife Gold, ISO 9001 for quality standards, ISO
14001 for environmental management, Green Globe
Platinum, LEED Gold, but most impressively it became
certified CarbonNeutral in 2018- the first certified
carbon neutral resort in the Caribbean.

To be able to understand the context of the research results,
it is important to emphasize one finding in particular. The
initial idea for this research was to investigate ecotourism
in Aruba, based on Honeys framework focusing on
ecology, awareness, and community support (Honey,
2008). However, during conversations with the employees
of BTBR, I concluded that the resort does not represent
ecotourism. The owner indicated that the resort is too
commercialized and beyond the capacity an ecotourist
resort should have. Others also put an emphasis on nature,
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low-impact, and minimalism for ecotourism. One of the
previous sustainability managers of the resort, said the
following:

“When I think of ecotourism, I think about a treehouse type
accommodation in a remote location surrounded by nature.”

Therefore, this resort falls under the category of sustainable
tourism, instead of ecotourism, because it represents a
degree of over-commercialization and overloaded capacity,
despite attempting to be as sustainable as possible. That is
why the framework for ecotourism will be maintained, but
the term will be adapted into ‘sustainable tourism’. BTBR
also adapts a similar approach on their website where it
shows its efforts in terms of ecology, community support,
and education.

2.1. Ecology

According to BTBR’s sustainability report from 2020, the
resort achieved its goals in terms of ecology. It achieved
an electricity reduction of 11.5%, and a 37.4% water
reduction in 2019 compared to 2018. However, this was
mainly because of the COVID-19 pandemic (Bucuti &
Tara Beach Resort, 2020). Furthermore, it prevented 65%
of their waste from ending up in the landfill by adopting
a mindset of reduce, reuse, recycle. It reduced their
plastic consumption by gifting water coolers to guests and
discouraging the use of plastic (banning single-use plastic
and Styrofoam long before it was discussed in the media)
and reduced their paper consumption by implementing
an electronic check-in (in fact it is on the path to become
100% paperless). It uses recycling bins for aluminum and
green glass, converts cardboard into welcome signs, and
donates organic waste to local pig farms. Moreover, it
reuses keycards, breads from breakfast to make croutons,
and old beach towels for laundry bags and fitness center
towels. It purchases in bulk and uses dispensers for
toiletries instead of individual packaging.
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2.2. Carbon neutrality

All these implementations reduce the resorts carbon
footprint, but to achieve the status of carbon neutrality,
more is needed. The resort used 18% renewable electricity
in 2020 through their on-site solar panels. In fact, the
resort has the largest on-site solar panel project in the
island’s private sector (Bucuti & Tara Beach Resort, 2020).
Moreover, the resort uses 100% gray water for irrigation;
it has eco-fitness treadmills and bicycles that let guests
generate electricity that is sent directly to the resort’s power
grid; staff are incentivized to take public transport, bike,
or carpool; it uses ozone-based laundry equipment that
requires less water; it has a sustainable cooling system
(variable refrigerant flow A/C), and has streamlined
transportation to reduce unnecessary shipments and
stimulate local purchasing (Bucuti & Tara Beach Resort,
2020). Moreover, to gain better insights into the carbon
footprint of their food procurement and to lower these
emissions further, the resort is currently working together
with a PhD candidate SISSTEM at the University of Aruba.
Her PhD research is about the environmental impact of the
food consumption of islands, with an in-depth case study
of Aruba. Currently, a study is being conducted on the
carbon footprint of specific food products from BTBR: beef,
chicken, shrimps, canned tuna, and salmon. The resort
wants to explore strategies to lower its carbon footprint, by
putting a limit on these products.

To be certified carbon neutral by Natural Capital Partners,
the resort must annually calculate its emissions from
Scopes 1 & 2 and if wanted, Scope 3. The resort calculates
all three Scopes on its own. Subsequently, the data is sent
to a third party, called SCS global services, for verification.
The resort calculates all of its GHGs, also known as indirect
emissions, for example, business and employee travel,
waste, and packaging and transportation of goods. Even
though these indirect emissions are hard to measure, BTBR
tries its best. Regarding employee travel, it monitors the
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distance of employees from their home to the resort; do
they walk, bike, carpool, or take their own car? Regarding
the packaging and transportation of food, it calculates the
distance from the warehouse (Caribbean Oversees or Tara
Eco Supplies - founded by Mr. Biemans himself to supply
hotels, restaurants, and grocery stores with sustainable food
products) and takes into consideration the amount of the
gas and electricity that is used for transportation. While
the resort does everything in its power to reduce its own
emissions, some emissions are impossible to reduce to zero.
Therefore, BTBR buys carbon credits by investing in carbon
offset projects. Usually, it invests a big part in the local wind
farm in Aruba; however, since the wind farm was not UN-
certified this year, it has invested in two other projects.
Twenty percent of their offsets go to a UN-certified project
regarding an energy-efficient transport in India. The other
80% are invested through the platform of Natural Capital
in a REDD+ project on the Amazonian Rainforest in Acre
State, Brazil. In 2018, BTBR bought offsets for 850 metric
tons carbon equivalent (MTCE), while in 2021, the amount
was reduced to 619 MTCE.

2.3. Carbon negative

Currently, the resort is on a path to become carbon
negative, indicating that it offsets more carbon than you
produce. This goal, however, comes with many challenges
and requires thinking outside the box. An option to achieve
this is to buy more offsets than required. However, that is
not how BTBR is trying to become carbon negative. One of
the recurring answers from the employees on the challenge
to become carbon negative was a lack of awareness from the
government and the need for laws to change. Indeed, the
owner indicated that there are laws in place that put a cap
on the number of solar panels a private business is allowed
to install. This is also the main reason why the resort needs
to purchase offsets. One idea mentioned was to go oft-grid
to their own electricity grid system to be able to place more
solar panels. Another idea was to become a partial owner of
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the wind farm in Aruba. However, multiple key informants
indicated that the political nature of the island is profit-
based and involves social capital, making such initiatives
easier said than done.

2.4. Community support

BTBR sees the importance of supporting the Aruban
community. It supports various local organizations
through donations, such as the Donkey Sanctuary and
Animal Rights Aruba (ARA). It also provides volunteers,
for example, during the yearly volunteer days ‘Aruba
Doet’ The representative of the Donkey Sanctuary recalls
when the employees of the resort enthusiastically came
to help make lamps out of license plates. During previous
years, the Donkey Sanctuary made calendars featuring
BTBR, which in turn sponsored the sanctuary by buying
calendars. The resort also has a donation box for the
sanctuary. Moreover, it collaborates with local pig farms,
supplying their organic waste. BTBR has a program called
‘Pack for a purpose’ with the orphanage ‘Imeldahof (in
which guests are encouraged to gift various products and
supplies), it provides lunch boxes for reef clean ups with
the Aruba Reef Care Organization, it holds educational
lectures with Turtugaruba and are mindful of the turtles’
nests on Eagle beach. The representative from Turtugaruba,
also indicated how impressed she was when they needed
funding for a wall to protect sea turtles from crossing a
busy street, Mr. Biemans provided funding for it and paid
when renovations were necessary. Moreover, the resort
also organizes monthly beach clean-ups with its employees
and guests on Eagle Beach, as well as collaborating with
the Fundacion Parke Nacional Aruba for clean-ups. It also
hosts weekly local art nights together with the Aruba Art
Foundation, providing a platform for local artists to exhibit
their artworks. Finally, Mr. Biemans initiated a foundation
funded completely by him called ‘Stimami Sterialisams,
which focuses on sterilization of stray animals in Aruba.
It provides funding for half the amount of sterilization,

25

making it more appealing for locals to sterilize their pets.
This is done in collaboration with veterinarians and clinics,
such as the Animal Shelter.

Every organization was generally satisfied with the
support they received from the resort, from donations,
providing volunteers, lunch boxes, to giving lectures. The
organizations indicated that the support received was what
they asked for and that every little bit helps. ARA even
indicated that BTBR was their biggest supporter with
regards to monthly donations. Unfortunately, some of the
organizations no longer have a collaboration with the resort
for reasons that will be explained later on.

2.5. Awareness

The resort also focuses on raising awareness, educating,
and spreading the word about sustainability and sustainable
tourism, not only for their own employees, but also their
guests, the Aruban community, and other countries too.
Everyone from the resort was from the start very eager
to help me out with my research. Multiple employees told
me they want to do everything they can to raise awareness
about these issues and want to share their knowledge with
everyone that is willing to listen. The current headengineer
and sustainability manager at BTBR, asserted:

“It is no rocket science what we do. We are happy to share the
knowledge we have.”

The resort hosts professors, students, researchers, and
everyone seeking knowledge for implementing eco-friendly
practices. Mr.Biemans has participated in many interviews
explaining the resort’s initiatives and practices.

Regarding employee awareness, they must go through an
integration process that explains what the resort does and
why it is important. One of the previous sustainability
managers indicated that it was difficult to change the
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employees’ perspective on sustainability at the beginning.
Therefore, she tried to show them why it is also important
for their own health. For example, by explaining to the
housekeeping staft why the use of non-toxic detergent and
more environmentally friendly products is better for their
own health, they came to appreciate it. She also indicated
that the employees did a waste training, and when they
were shown the whole journey of one product before it got
to the resort, the employees started to think twice before
throwing something away.

From the qualitative survey that I conducted, I found that
some employees decided to work at BTBR precisely because
they shared the same vision as the resort, because it has a
great team, treats its employees well, and is committed to
excellence. Others, however, mentioned that they decided
to work at BTBR not because of its sustainability efforts,
but because they simply needed a job that pays the bills.
Generally, the survey showed that the perspective of
employees on tourism and sustainability has changed.
They define sustainable tourism as tourism that still allows
people to travel within a context of luxury and relaxation
while being conscious of mitigating negative environmental
impacts. It is tourism that leaves a positive impact on the
community and its environment and minimizes carbon
footprint and the use of natural resources.

To the question ‘Has your perspective on sustainability
changed since working here?’, most answers were affirmative,
for example:

“T had the idea that sustainability was this huge word that
implied that there should be drastic changes, and lots of funds
and inefficient practices or only a very niche application
to everyday activities. Howevet, by adjusting policies, and
tweaking procedures, learning how to do something slightly
different and over time, those sustainability practices
accumulate into the most sustainable resort in the Caribbean.
And by continually trying to improve and to always consider
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sustainable practices in every aspect, we guarantee that our
sustainability practices keep improving.”

“Yes, it is a part of our daily work life and work goals, and it
flows over to personal life and personal goals”

Nevertheless, when I asked various employees from the
front desk and housekeeping during the beach clean-
ups their opinion on the resort’s environmental practices
(such as the beach clean-ups), the answers varied. Multiple
employees stated that they do not see the point in beach
clean-ups since Eagle Beach is already so clean compared to
previous years. They claimed to participate solely because it
is mandatory in their contract to do three beach clean-ups
a year. One of the housekeeping ladies finds it very tiring:

“The resort puts high value on hygiene which puts a lot of
pressure on us. We must come for the beach clean-up in the
morning, but then we must go back to work after. I know
it is important to have clean beaches, but they should pay
someone else to do it”

Regarding the awareness of tourists, there are an increasing
number of environmentally conscious tourists that come
to the resort, but it is still a minority. One key informant
indicated that there is also a demographic difference that
plays a role in the motivation to stay at BTBR. Younger
people were more inclined to visit the resort because of
its sustainability efforts (for example, students on their
graduation trip). One of the employees suggested continent
of origin also plays a role; tourists from Europe are
generally more inclined to visit because of sustainability,
while tourists from North America will come because they
like the resort itself.

When I spoke to some of BTBR’s guests during the beach
clean-ups, I noticed these differences too. One American
guest indicated that she was staying at the resort for the
first time, and that friends of her husband recommended it
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to them. When I asked what she thought of the resort, she
admitted that she had no clue that the resort was doing so
much in terms of sustainability, and that she was learning
a lot. She realized that individual behavior does make a
change and she is happy she got the chance to help with
the beach clean-up. However, when I spoke to a younger
mixed couple from Sweden and the United States, they
indicated the opposite. Their motivation to stay at the resort
was mainly because of its sustainability efforts. One of them
explained that she is vegan, and BTBR was one of the few
resorts that promoted a vegan-friendly menu. The couple
was highly impressed by what the resort does. They have
stayed at other eco-friendly resorts but in countries that
“felt closer to home”, like Iceland. They did not expect to
find a similar resort in the Caribbean. Thus, demographics
(such as age, ethnicity, and geography) of people seems to
play a role in their awareness of sustainable tourism.

2.6. Motivation

One aspect that I always tried to be critical of during my
research was the motivation behind environmental efforts.
Nowadays, more and more businesses try to promote
themselves as sustainable, but there is a fine line between
the mentality with genuine, intrinsic values regarding
the environment, and solely doing it for promotion and
profit, something known as greenwashing. I was pleasantly
surprised to discover that, if there is one thing that every
interviewee from the organizations agreed on, it was the
fact that the heart of the owner is in a good place. One local
artist that I interviewed who has many of her artworks
displayed at BTBR, answers enthusiastically:

“His motivation is not only implemented in his resort, but
also at home. He has seven dogs, some cats, 25 chickens,
ducks, and bees at his house!”

The owner said himself that his motivation to push and
become better every day in terms of sustainability comes
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from his love for nature and animals. Moreover, he has a
long track record of being environmentally friendly since
long before sustainability became a commercial trend.
During our conversation he also showed his adversity to
greenwashing when mentioning other countries, such as
Costa Rica, or other resorts in Aruba with questionable
practices. Indeed, everyone agrees that his efforts and
motivation are genuine. Nevertheless, the interviewees also
see the promotional value as a motivation for his resort’s
sustainability efforts. One of the interviewees tackled this
topic:

“The resorts awards and certifications bring free publicity,
and, in the end, Mr. Biemans is a businessman that likes to
see cost benefit”, and:

“The owner has his heart in the right place, but his efforts are
intertwined with publicity and profit”.

One of the guests mentioned something similar during one
of the beach clean-ups:

“T've been staying at the resort since 1995, and I have seen it
change throughout the years. The resort is doing more and
more in terms of sustainability, and I am truly impressed.
The owner is a good man, he has a good heart, and he is
very approachable, but there is promotional value to it too. I
would say it’s 50/50.

In essence, it is important to notice that there is nothing
bad to be said about such a mentality. This is because when
trying to achieve true sustainability at the cost of efficiency,
a business will fail.

3. Challenges for sustainable tourism
There are various challenges that prevent substantial change

in terms of sustainable tourism. Since tourism is Aruba’s
main industry, it is very powerful and usually has the final
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word. The current sales and sustainable recreation manager
at Fundacion Parke Nacional Aruba, commented on the
difficulty encountered in banning UTVs and ATVs in the
park:

“The tourism industry has so much economic power. So,
whatever we want to process, its difficult as of yet. For
example, - I'm going back to when we did the ATV/UTV
ban - they came up with all these arguments on how many
millions the industry was worth.”

The destination service manager at the Aruba Tourism
Authority indicates that one of the biggest challenges for
sustainable tourism is changing the mentality of the local
community. Although there are different initiatives for
a more sustainable development in the future, speed of
action seems to be facing some resistance; as anywhere
in the world, there is a small group of firefighters in the
community; however, the large majority still operates in
‘business as usual’ mode, because they do not see the direct
consequences of climate change and therefore the need to
make the tourism industry more sustainable.

For BTBR, there are other challenges too. Currently, the
resort’s goal is to become carbon negative; however, for
now, this can only be achieved with carbon offsets due
to the island’s import dependency, especially regarding
food. Furthermore, due to Aruba’s inefficient (if not non-
existent) waste management, recycling is difficult. BTBR
recycles cardboard, cans, textiles, glass, but not plastic.
There was once an initiative to collaborate with a company
that recycles plastic, Plastic Beach Party, but the prices were
too high for the resort, and thus the collaboration failed.
Finally, due to the current laws and policies that are in place
regarding solar energy, the resort is legally not allowed to
invest in more solar panels to reduce its emissions. In other
words, the resort is still partially dependent on Aruba’s
national electricity provider, which is known to rely on
fossil fuels, and is therefore unsustainable. One solution can
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be for the resort to move to its own electricity grid but, due
to political reasons, this process has been delayed.

Discussion
Carbon neutrality

As previously discussed, a business can become carbon
neutral by buying offsets. Offsets are seen as a win-win
solution because emitters invest in environmental projects
which receive funding, leading to a decrease in GHG
emissions (Benson & Puga, 2021). Nevertheless, there
are many downsides to these offset projects that may be
overlooked. Buying carbon offsets is not a sustainable
solution per se because it shifts responsibility elsewhere,
allowing polluters to simply pay their way out of the problem
(Benson & Puga, 2021). It follows the ‘out of sight, out of
mind’ mantra; developed countries, such as the United
States, France, and Germany, buy offsets in developing
countries who already emit less, to be able to continue
emitting the same amount (Benson & Puga, 2021). Thus,
power relations play an important role because companies
with sufficient financial capital can buy themselves out of
the responsibility to reduce emissions (Dhanda & Hartman,
2011). Nevertheless, it is important to mention that in the
case of BTBR, carbon offsets are a last resort as it does
everything in its power to reduce emissions first. Whatever
is inevitable is then accounted for through offsets.

There is also uncertainty about the efficacy of carbon offset
projects (Song & Moura, 2019; Benson & Puga, 2021).
According to a report by the European Commission (2016),
85% of offset projects have no visible environmental benefits.
There are multiple reasons for this. One of the reasons is
many projects are based in remote places in developing
countries, making it difficult to monitor them (Benson
& Puga, 2021). Workers usually don’'t have the resources
or money to implement and conserve the environment
effectively (Song & Moura, 2019). Furthermore, the criteria
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of offset projects are unclear. Regarding the condition of
additionality, some projects, such as generating renewable
energy from wind farms, are often already well-funded,
so extra funds do not offer additional benefits (Benson &
Puga, 2021). Regarding non-leakage, the behavior that the
offset project is preventing, for example, deforestation, will
simply move to a different area (Benson & Puga, 2021).

As Song andMoura (2019) indicate, “carbon offsets are
like a credit card: the buyer gets all the benefit upfront
while it takes a century for the full debts to be repaid”.
This is especially relevant for forestry projects — such as
the Amazonian project that BTBR is mainly offsetting at —
because trees store carbon. Another name for such projects
is Reducing Emissions from Deforestation and forest
Degradation, Plus inclusion of carbon stock enhancement
(REDD+) (Larson etal, 2013). However, as one of the criteria
is permanence, REDD+ do not adhere to it because they do
not show steady benefits (it takes about 100 years for trees
to develop their sequestration abilities) (Song & Moura,
2019). Moreover, if they are cut down or die due to natural
disasters such as wildfires, the carbon they have stored is
released once again (Benson & Puga, 2021; Dhanda, 2014;
Song & Moura, 2019). An investigation on REDD+ done
by ProPublica showed that deforestation offset projects
in Brazil do not offset the amount of carbon promised.
Besides, the data on forestry schemes is very fragmented
because there is no central authority (Benson & Puga, 2021;
Song & Moura, 2019). Another problem with REDD+ is the
power relations that play an important role within the local
community (Larson et al, 2013; Corbera & Brown, 2010).
REDD+ projects can lead to a loss of local user rights and
forest land. Especially if the forest tenure is already unclear
or in conflict, powerful stakeholders or outsiders can take
the land for their own profit via land grabbing (Larson et al,
2013). The benefits of the rural landholders are dependent
on their own entitlement of land and labor and how well
they can exercise social and political rights and identities in
the context (Corbera & Brown, 2010). Thus, it is uncertain
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whether the project that BTBR is investing in will have real
environmental benefits.

Another aspect of the resort’s carbon neutrality that needs
to be discussed is transportation. During my conversation
with the owner, he explained how guests can have a guilt-
free vacation by staying at his resort. Since the resort is
certified carbon neutral, the guests have no emissions at
the resort. Moreover, he explains the concept of ‘carbon
free flying’: the possibility of offsetting your flight through
the airline company. Together, that would mean that a
guests whole vacation is emission free. However, one
key informant disagrees. He mentions that the tourism
industry cannot be fully sustainable due to flying. Indeed,
one can make the choice to offset their flight; however, this
is solely voluntary. Thus, while the resort claims in itself to
be carbon neutral, the next step would be to stimulate and
enforce the whole tourism industry to be carbon neutral by
including all tourists’ actions.

Furthermore, when calculating food emissions for scope 3,
the resort starts from its distributor, Caribbean Oversees
and Tara Eco Supplies. This, however, means that the
resort can theoretically buy its produce from all over the
world - since Aruba is dependent on food imports - and
argue that its emissions are low. According to research
done by Poore and Nemecek (2018) on the GHG emissions
across the supply chain for various food products, animal-
based foods (such as beef, lamb, and cheese) have the
highest GHG emissions. This, however, is not solely due
to transportation as one might expect. In fact, land-use
change (i.e. deforestation) and on-farm emissions are the
main contributors to these emissions. Considering beef, for
example, there is an immense difference between different
countries of origin. Originating from Brazil, one kg of
beef amounts to 56-432 kg CO2eq, while originating from
the United States, it amounts to 39-79 kg CO2eq (Poore,
2018). Thus, by only starting to measure emissions from
their Aruban distributor, BTBR fails to account for most
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of their food-related environmental damage, as they leave
out the initial cultivation effects (for example water and soil
usage, this depends on the farms being bought from), and
transportation-related emissions due to importation from
abroad.

Recommendations
1. The Bucuti & Tara Beach Resort

BTBR can be considered a true success story in the field of
sustainable tourism. It sets not only an example for Aruba,
but also for the rest of the world. Nevertheless, just as
some respondents answered in the survey, there is always
room for improvement. From my own research, I have the
following recommendations:

In terms of ecology, BTBRs initiatives are impressive.
Nonetheless, as discussed previously, the concept of carbon
neutrality in the hotel industry remains tricky. When
calculating carbon emissions, especially for food products,
the resort could consider calculating from the source (i.e.
the farm abroad) instead of the distributor in Aruba. This
will provide more accurate insights into the real emissions
of food. Ideally, to achieve BTBR’s goals of lowering its
carbon emissions even further, the resort could reconsider
the value of animal-based products on its menu. Whether
that is to source its products from a different country, or
limiting these products in general, it will have a huge
impact.

Considering the discussion behind offset projects, it is
also important for the resort to investigate and re-evaluate
their carbon offset projects in terms of environmental
benefits and carbon sequestration promises. This is a
recommendation not only for the resort, but for every
business that is offsetting its GHG emissions. One final
recommendation in terms of ecology comes from one of its
long-time guests. During the beach clean-up, she displayed
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frustration concerning the resort’s attitude towards beach
towels. She indicated that when guests reserve a bed on the
beach, they receive beach towels. However, if someone does
not show up, the towels that were placed will be washed
regardless. She does not see the point in that, and when
she mentioned this issue to some of the employees, they
indicated that it is protocol but could not justify it further.
Perhaps the resort can reconsider the necessity to wash
these unused towels - it would also lower their water and
electricity consumption!

As for community support, some of the local organizations
that are supported by the resort made some suggestions.
The Animal Shelter was frustrated with the development
of Stimami Sterialisami. They stated that the initiative
was successful, and that many clinics were collaborating
with the resort. However, the resort cut some funding,
making it too expensive for veterinarians and clinics to
work with them. Currently, there is unfortunately only one
veterinarian that works with the foundation. The Animal
Shelter wished there had been more communication prior
to this decision, and that the process behind it had been
discussed with them, since no feedback was asked from
the clinics working directly with the foundation. The
shelter noticed the consequences of this development -
there are again more stray animals on the roads. Moreover,
Turtugaruba was concerned with the impact on sea turtles
of artificial light emitted by the resort. They indicated that,
while the resort dims its main lights during nesting season,
the restaurant lights stay on, discouraging sea turtles from
nesting on the beach.

2. The bigger picture - attitude towards tourism and
sustainability

In the conceptual framework I discussed various concepts
related to commodifying nature to promote its preservation.
While the owner’s motivation comes from his intrinsic
environmental values to preserve the island’s beauty and
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allow future generations to thrive on the island, this does
not hold for the entire Aruban community. As mentioned
in the results section, the current mentality on tourism
and sustainability continues to focus on economic growth
and expansion, rather than ecological preservation. Mr.
Biemans’ words are emblematic of Arubas fundamental
problem:

“Right now, you have the blind teaching the blind how to
walk. However, what we need, is for the new generation, who
understands our climate change issues, to teach the blind how
to see, so they can in turn learn how to walk”

He indicates that problems stem from both government
(top-down) and the local population (bottom-up).
According to Mr. Biemans, when it comes to sustainability
efforts, Aruba’s government is all talk and no action. After
years of changing politicians, no drastic policy shifts have
occurred. Aruba lacks any form of government-mandated
climate or environmental leadership. Unfortunately, this
is compounded with the local population’s lack of both
awareness and interest in environmental degradation,
plastic pollution, responsible waste management, and
climate change. Hence, most Arubans are not inclined to
drastically (or even minimally) change their daily habits. In
other words: if the issue is not knocking at your door, it
does not concern you. Mr. Biemans shows his frustration on
these issues too. He is grateful for the amount of recognition
that the resort receives; however, despite the resorts
international acclaim, the environmental movement as a
whole fails to gain traction in Aruba. He wants the resort to
stop being an exception, and become the rule, but no one is
willing to truly listen:

“I felt and many times I still feel like a missionary, preaching
my gospel, trying to get people to listen.”

He further expressed how he felt as though the public
perceives him as this “crazy idealistic guy” In reality,
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however, far from a religious fanatic, he is desperately trying
to raise awareness for an environmental crisis caused by the
negligence of the Aruban people, the Aruban government,
and the tourists. Therefore, it is necessary to have a top-
down approach spearheaded by the government, as well as
a bottom-up approach stemming from the community.

Limitations

Of course, my research also comes with limitations. First,
there is the issue of time constraints. While two and a
half months does seem like a substantial amount of time
to conduct field research - and indeed a lot can be done
- much more could have been achieved if the period was
longer. The results that came from conducting my research
revealed certain aspects, but with a longer time frame other
aspects could have come to light. New information always
unravels, but ata certain point a line must be drawn for when
to stop. For example, the data collected from the survey
among the employees of the resort on awareness was not as
complete as expected, since I only received seven responses
(out of about 100 employees). With more time available, I
could have resent the survey or spoken to some employees
personally. Therefore, further research should investigate
the awareness of the employees in more detail to be able to
draw conclusions and offer better recommendations.

Conclusion

This research paper aimed to assess the current state of
sustainable tourism in Aruba, with a focus on the hotel
industry. More specifically, I used the Bucuti & Tara Beach
Resort as a case study since it is a world-leader in sustainable
tourism and hospitality. I assessed sustainable tourism
through three lenses: ecology, community support, and
awareness. The analysis was based on primary qualitative
data collected from interviews, participant observations
and a qualitative survey. I hope to have shed a light on
the challenges faced by sustainable tourism initiatives in
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Aruba. One key finding is that the island is on the path
towards sustainable tourism, even though the path is a
difficult one. Even with globally recognized resorts, like
BTBR is for its sustainability efforts, the sustainability
movement fails because the mentality of people, just like in
any other country, is extremely difficult to change. Further
research should investigate initiatives to make two-pronged
structural changes: from the government, in the form of
new electoral platforms and legislation, as well as from the
community, in the form of awareness campaigns and grass-
roots movements.
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Klara Rohrs, University College Utrecht

Coming to Aruba was a dream come true. After three and
a half semesters that got cancelled by Covid, having the
opportunity to go someplace was amazing. I felt like I had
arrived in paradise. Experiencing the island is so different
than learning about it in Utrecht. That promptly caused me
to change my topic in the first week after arriving inspired
by what I had seen. This taught me how important it is to be
flexible about plans and changes in plans. Between people
cancelling on meetings, not responding whatsoever, and
inviting me to come immediately, there was always the need
to be prepared for anything. I have also learned that there
is sometimes little sense in just relying on email contacts. I
was able to get much more responses when I just showed
up in person.

For conducting my survey, I approached random people.
While at first, they seemed a little reluctant, as soon as I
explained my research, everyone also got excited about it
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Coming to Aruba
was a dream
come true

and happy to answer any questions or also tell me more
things I didn’t even think to ask. I met people with the
most different attitudes towards coastal changes, however
everyone was able to tell me some changes that they have
witnessed and could remember. I received multiple offers
to follow up on the topic, from offering to walk me to some
places, to drive me to find places that have experienced
erosion, to take me on a boat trip so that I can also see
changes from the sea perspective. I was blown away by the
enthusiasm and kindness shown to me and I would love to
spend more time here to follow up and refine my research,
maybe focusing on a specific kind of change or only one
area.

Most of all I learned how much fun research can be if you
are researching an interesting topic. Collecting responses
and talking to people about changes has truly taught me a
lot about what I enjoy but also what research should be like:



UAUCU Student Research Exchange Collected Papers 2022

fun and interesting throughout. The only thing that was at
times annoying was then having to turn all the results and
responses into the report for this book. Being able to do
research myself has allowed me to follow my interest and be
proud of my work. I think there is much more potential for
information about coastal change to be collected and used
to learn about the island. What I love about my research is
that it isn’t exclusive to people studying the topic and being
experts in their field, but rather open to everyone who is
living on the island. This also means that I was able to get to
know people in all positions.

Of course, the time here was not only spent on just research
but also on fun things; from learning a little Papiamento,
dancing Salsa to spending time on the beach, I had an
utterly amazing time here. Thank you to my roommate and
friend Sophia for putting up with me, for critically talking
over what I want to do and listen to whatever crazy idea I
wanted to incorporate next. I also want to thank everyone
involved in setting up and facilitating this field research
program.
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Remembering the Coast: Assessing the coastline and
coastal changes on Aruba by using volunteered
geographic information (VGI)

Klara Rohrs

1. Introduction

Coastlines have an immense value not only for their
surrounding ecosystems but also for their inhabitants.
Coastal zones are among the most densely populated areas
worldwide (Ranasinghe, 2016) and have extreme economic
and ecological value beyond providing a place to live
(Barbier et al., 2011).

However, coastlines are under constant change with
processes like erosion and accumulation. Sandy beaches
are especially vulnerable to influences of the sea. The
Caribbean island of Aruba is economically dependent on
tourism and its pristine white beaches. As an island it is
also limited in space. Therefore, it is especially vulnerable
to increased erosion, as this poses a risk to the long-term
development and existence of the island. In the absence
of a central report on all the kinds of coastal changes that
are happening, collecting information to understand these
changes therefore has many uses. Shoreline change and
evolution patterns are important because they provide
insight into the large-scale coastal systems that are complex
and dynamic (Appeaning-Addo & Lamptey, 2013).

The words coastline and shoreline are often used
interchangeably, as will also be done in this paper. Common
use depends on geographical location (Huang et al., 2019).
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Conceptually, shore- or coastline describes the boundary
between water and land (Dolan & Hayden, 1981). There are
however multiple other ways of defining the coastline, for
example, as the linear intersection of coastal land and the
surface water (Gens, 2010; Li et al., 2002). This intersection
can be defined in many ways, either depending on visual
signs or defining the boundary by indicators outside the
visual light spectrum, like infrared light (Boak & Turner,
2005). For visible indicators, the wet line between water and
sand can be used (Boak & Turner, 2005).

Most coastlines can be divided into two types, open
coastlines and deltaic coastlines. Open coastlines mostly
consist of sandy coasts, gravel beaches, cliffed coasts, and
estuaries (Ranasinghe, 2016). Sandy coast can be further
divided into barrier islands and mainland coasts, both of
which can be found in Aruba. Barrier islands often serve
as the first line of defence against storms, waves and
rising sea levels and are therefore under extreme threat of
disappearance, as they become submerged and cut off from
sustaining sedimentation (Moore et al., 2010, 2014). In this
paper, I will focus on open coastlines as these are the main
types of coastline found in Aruba.

Sandy coast, which are mostly beaches, are very dynamic
and under constant influence of changes to the forces from
the sea (Ranasinghe, 2016). Even miniature changes in this
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complex system can have unpredictable consequences. The
concrete impact depends to a substantial extent on the local
ecosystem and its surrounding specifications (Cooper et al.,
2020; Muehe, 2010; Ranasinghe, 2016). To draw worldwide
valid conclusions is therefore difficult; nevertheless, some
commonalities can be found including coastal retreat,
increased beach erosion, increased danger of flooding, and
constant coastal recession (Ranasinghe, 2016). Climate
change and its associated repercussions are predicted to
affect coastal areas in many different ways - from sea level
rise to changes in wave conditions and storm occurrences
and intensity (Ranasinghe, 2016).

Sea level rise (SLR) has the nature of a slow process; this
means that all impacts from it are also likely to result in
long-term changes. Permanent receding movement along
most sandy coastlines is a common consequence, especially
when also considering other impacts that SLR has on
beaches combined with other phenomena caused by climate
change such as increased storm intensity (Ranasinghe,
2016). The consistent shoreline retreat can be predicted
using the Bruun rule, which is discussed in the next
paragraph. It is however important to keep in mind and
widely acknowledged that the exact nature of any change
is highly dependent on local factors (Cooper et al., 2020;
Dean & Houston, 2016; Mentaschi et al., 2018; Muche,
2010; Ranasinghe, 2016; Vitousek et al., 2017; Vousdoukas
etal., 2020a, 2020b).

The Bruun rule, first proposed by Bruun in 1962, is a
commonly used method to predict shoreline movement
due to sea level rise (Dean & Houston, 2016). The Bruun
rule stipulates that with rising waterlevels the active coast
zone, which is vulnerable to change, will move as sediments
are transported into the sea. If there is no way of sustaining
the needed sediments, the shoreline moves inwards (Dean
& Houston, 2016). The use of the Bruun rule to predict
coastline changes is however not without criticism and
its use is the subject of academic debate (Cooper et al,
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2020; Vousdoukas et al., 2020b). As shown by Cooper
et al. (2020) the results from the use of the Bruun rule
need to be carefully interpreted in the local setting. Both
Cooper et al. (2020) and Vousdoukas et al. (2020) agree
that the local circumstances of coastline change and the
conditions of the land located directly behind the beach are
of vital importance in determining the response and the
development of the beach. The response of sandy beaches
to rising sea levels depends on a multitude of factors, for
example the steepness of a beach’s profile or sand sediment
sizes (Cooper et al, 2020). Therefore, SLR does not
necessarily equate to negative sediment transport on the
beach as argued by Cooper et al. (2020). Especially with
well-developed sandy dune systems to supply the beaches
with sedimentation, coastal retreat inwards may be halted.

Storm surges and accompanying storm waves are also
likely to be affected by climate change (Ranasinghe, 2016;
Vitousek et al., 2017). Vitousek et al. (2017) predict flooding
events to occur more than twice as often when calculating
an expected sea level rise of 10-20 cm by 2050. This in
turn would influence the whole coastal system as it gives
the coast less time to recover after such a flooding event,
thus also contributing to beach erosion (Vitousek et al.,
2017). The swell waves coming from a hurricane, even if the
hurricane itself does not pass directly over Aruba, can also
lead to significant erosion (Kohsiek et al., 1987; Terwindt
et al.,, 1984) where most of the sediments removed are
distributed to other parts of the coastline (Terwindt et al.,
1984). During normal conditions, the sediments are slowly
redistributed (Kohsiek et al., 1987; Terwindt et al., 1984).
Nevertheless, there are cases in which the beach retreats
inland with sea level rise. Consequently, different adaptation
and management strategies might become necessary for the
areas bordering beaches. The material and geomorphology
of the material located landwards from the beaches are
important factors to determine the development of sandy
beaches (Cooper et al., 2020). Especially in locations where
retreat is not possible due to either the type of land or due to
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human-made structures that are built to protect the inland,
beaches are reducing in size and in danger of disappearing
due to rising sea level (Cooper et al., 2020; Vousdoukas et
al., 2020a).

The North and East coasts of Aruba mostly consist of
Pleistocene barrier reef complexes that are being eroded.
The South coast is protected by inactive reef barrier islands
and a reef back zone (Kohsiek et al., 1987). The West coast
of the island mostly consists of coral-sand with occasional
small reefs present (Kohsiek et al., 1987). While erosion
also occurs along the cliffs and rock dominated parts of the
island, sandy beaches are the most vulnerable to erosion
(Muehe, 2010).

Aruba is almost tideless with a daily tide of just ~0.13m
(Kohsiek et al., 1987). Due to the low tidal varieties,
longshore currents that are wave-generated dominate
the sand transport along the coast (Kohsiek et al,
1987). In Aruba two different longshore currents can be
distinguished. One of them is generated by normal trade
winds and leads to waves that bend and refract around the
North and South tips of Aruba, before meeting at the most
western point of the island, in the vicinity of Manchebo
(Kohsiek et al., 1987). The exact meeting area can change
depending on the direction of the trade winds. The other
wave pattern is related to hurricanes and their swell waves.
These waves, which are often generated several hundred
kilometres off Aruba’s coast, enter the Caribbean area
before reaching Aruba. These changes in wave patterns can
have a deciding influence on the beach and beach erosion
patterns, for example leading to recession; where before
there was beach accumulation, the swell waves are typically
longer and higher (Kohsiek et al., 1987).

In response to developments such as a receding coast
or disappearing beaches, several measures have been
developed. One of them is sand nourishments that are
intended to replenish the beaches with sand sediment
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supply. For nourishments, sand is manually placed on
the coast, mostly on the beaches, to supply them with
the material needed to sustain them (Hanson et al., 2002;
Schasfoort & Janssen, 2013). Sand is mostly dredged up
close by and transported to the coast by using specialised
equipment. While the impacts on the coastal ecosystem can
be disruptive due to the compacting of sand and disturbance
of the coastline, it is overall a preferred coastal defence
measure, when compared with so-called hard defences
like seawalls (Hanson et al., 2002; Schasfoort & Janssen,
2013). Seawalls fixate the coast and do not allow for beach
movement, which in the case of Aruba would likely cause
the disappearance of beaches.

This paper will therefore focus on assessing the overall state
of the Aruban coast, as well as what measures have been
taken to protect it.

2. Methods

For my research, I use a dual method approach that
combines volunteered geographic information with satellite
image-based analysis.

GIS is commonly considered a top-down method with
little connection to the general public (Goodchild, 2007).
However, the rise of the internet has allowed everyone with
access to contribute in the form of Volunteered Geographic
Information (VGI). VGI describes the contribution of
information to a map by volunteers or untrained citizens
(Elwood, 2008; Goodchild, 2007). Combining classical
GIS science and map work with the options of adding,
collecting, and organising data on maps not only by
scientists or trained professionals, opens the door to include
a wider public in any kind of map creation (Elwood et al.,
2012; Goodchild, 2007). VGI allows any participant to feel
a sense of connection and ownership towards the research,
since everyone can contribute to it and every input is
treated as equal (Elwood et al., 2012; Goodchild, 2007;



UAUCU Student Research Exchange Collected Papers 2022

Ricker et al., 2013). By choosing VGI I wanted to connect
my research to the community on the island. Instead of
a top-down approach in which only the input of a few
educated individuals is considered, by using this method,
the community and people affected the most by coastline
changes in Aruba had an impact on the project. Through
this, I made sure that I did not only consider places deemed
worth considering by academic literature but also by the
local people.

For collecting the VGI every person living in Aruba was
considered and their input welcomed. Different ways of
making a living, place of living as well as typical recreational
locations all have an input on the type of changes that are
observed and brought forward.

To collect the VGI, I created a survey using Survey123 by
ArcGIS. This software was chosen as it allows for map-
based questions in which respondents are presented with
a map with which to interact. For example, pinpointing
locations or marking areas by drawing on them is
possible. The survey was created using the corresponding
software ArcGIS Surveyl23 connect, and then published
through the ArcGIS website. This resulted in a short
link and a QR code that can be easily shared to make
distributing and collecting responses easier. The survey
was available in both English and Papiamento in order
to reach a broader audience. While Papiamento is one
of the official languages of Aruba, English is also widely
spoken (Aruba, 2022).

The survey started by introducing me and the topic. My
email address was provided in case of questions, concerns
or other issues that may arise while filling out the survey.
Anonymity was assured. Furthermore, respondents were
asked to share the survey with anyone (friends and family)
that might be interested. Consent for recording and using
answers is asked; this was the only question on the survey
that participants were unable to skip. Only after consent
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was given, the rest of the survey questions appeared.
The first question of the survey asks respondents to
mark the location of coastal changes by drawing on a
map. The baseline map is set to Aruba, showing satellite
imagery overlaid with names. For this question, multiple
submissions were possible to allow respondents to
mark more than one change. An explanation on how to
navigate the map and how to draw on it were added. In
the next question, the respondents were asked to describe
the nature of the changes marked. This question was
open-ended to allow respondents to report all kinds of
changes that they had noticed instead of setting the tone
beforehand. The next question is similar in setup, asking
participants to locate affected areas on the map; however,
it asks specifically about erosion. Next, the survey asks
whether there are any known measures already in place to
protect the coast. To understand respondents’ motivation
to reply to the survey, the next question uses an open-
ended question to ask what they value about the coast.
These answers give an overview of how the respondents
connect to the coast. Next, the survey moves on to
ascertain the approximate amount of time spent on the
coast and the reasons for being on the coast/ beach as well
as coastal activities they participated in. For example, a
fisherman has a different perspective on the coastline than
a regular beachgoer might have. In the next step, there
is the opportunity to add pictures of coastal changes in
case the respondents have them and describe what coastal
change they depict. Finally, demographic questions
about age are asked using multiple-choice options. Since
many people are migrating to Aruba, the next question
asks how long people have been in Aruba, to give an
overview of the timeline of changes they possibly could
have witnessed. Finally, the opportunity is provided to
leave an email address to get access to the research report
that participating in this survey contributed towards. The
survey questions in English and Papiamento, as well as the
options for multiple-choice questions, are provided in a
digital appendix to this report.



UAUCU Student Research Exchange Collected Papers 2022

In addition to sending out the survey via online channels
such as email or social media, I conducted several interviews
in person. After testing out my survey in a pilot project, I
noticed a certain reluctance toward having to answer
questions or draw on a touchscreen. Especially older people
seemed hesitant to deal with an online survey. To address this
issue and ensure that these stakeholders were also included,
I conducted interviews. The interviews were completely
based on the survey and aimed at either filling in the survey
together or gathering all the information covered in the
survey. Conducting these interviews provided me with the
opportunities to ask in a more elaborate manner and go
into more detail by assessing facial impressions. I could, if
necessary, clarify and elaborate on the questions and answers
given; for example, I could provide examples or help with
drawing on the map. I compare the results from the interview
and from the online survey with each other to see whether
there are any noticeable differences in the responses.

The method of selecting the stakeholders for the interviews
and survey can be best described as convenience sampling.
Through contacts at the university and following their
recommendations of people to meet and areas to visit, [
aimed to achieve an occupationally diverse sample. At the
end of every interview, I asked whether there was anyone
that they could recommend I talk to. Through this snowball
sampling method, I hope to further spread my survey
beyond just the people I talked to.

Stakeholders were first identified at various locations. For
example, local fishermen, people working on the coast or
close to the coast were asked whether they would be willing
to talk to me. Additionally, I sent emails to previously
identified stakeholders asking for either the survey to be
filled out or a meeting to be set up. Depending on the location
I either filled in the information on my device (laptop or
phone) or took extensive notes on paper and filled in the
survey later, if there was no table close by or a complete
concentration on my phone seemed inappropriate.
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While conducting my survey and gathering data, I aimed
to include as many different stakeholders as possible. In
principle, every person in Aruba can be considered a
stakeholder due to the small dimensions of the island and
the strong dependencies on the coast and its properties
for the economy (van Zanten et al., 2018). On top of that,
I aimed at including scientists researching coastlines, local
fishermen, and divers, among others.

The data collection based on VGI might be limited by the
quality and the scope of the data submitted (Elwood et al.,
2012; Flanagin & Metzger, 2008). I address these possible
shortcomings by comparing the results collected to the
ones that I collected in the interviews structured around the
survey. By doing that I can also ensure that the questions
were understood the way I intended them. Overall issues of
credibility cannot be completely resolved. Nevertheless, the
physical limitation of Aruba (not being very big) ensures
that “local” knowledge is collected in every case. While I
don't offer the opportunity for the collected knowledge to be
peer-to-peer assessed (Flanagin & Metzger, 2008), overall
credibility can still be ensured by comparing different
accounts of the changes with each other. Furthermore, by
including stakeholders that focus on the coast for their
work, and that represent traditional sources of credibility, I
can use these accounts for confirmation of the data provided
by general residents of Aruba.

To further add credibility to the VGI collected, the coastline
is analysed using satellite images, which also allow for the
quantification of changes reported. Publicly available
satellite images from the Landsat and Sentinel satellite
missions are used to extract the coastline and track changes
over time. I use the open-source software toolkit CoastSat
that utilises Python language. The workings of CoastSat
can be summarised in three steps: retrieval of the satellite
images from Google Earth Engine, 2: shoreline recognition
and extraction and 3: the intersection of the shoreline with
cross-shore transects.
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The images are obtained from Google Earth Engine
and pre-processed to remove cloud cover and improve
pixel resolution before applying an algorithm to detect
the shoreline (Vos, Splinter, et al., 2019). Due to this
picture correction CoastSat works best for sandy shores.
This makes it suitable for this research, as most changes
are expected to occur on the sandy beaches on the
island. After running the pre-analysis with the Jupyter
notebook and setting up a reference shoreline to ensure
that any sandy pixels detected will be in the vicinity of
the real shoreline and false positives can be avoided,
the pictures are manually evaluated and sorted to avoid
misidentifications of the shoreline due to clouds or bad
lighting conditions.

As a final step, the coastline evolution over time is plotted
and can be used for further analysis (Vos, Splinter, et al.,
2019).

One of the disadvantages of using satellite imagery is that
white water is often misidentified and therefore the shoreline
is wrongly positioned (Pardo-Pascual et al., 2018). CoastSat
can accommodate for that and identify the coastline even
with white water present (Vos, Splinter, et al., 2019). The
coastline is defined as the contact line between the water
and the land at the moment of image acquisition (Vos,
Splinter, et al., 2019). More applications and an example can
be found in Vos, Harley, et al. (2019).

3. Results

a. From the survey

For this paper, only preliminary results will be considered,
which means responses received as of 23.3.2022. In this
period, 17 responses were collected, 7 of these in structured
interviews.
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In total, 36 shapes were recorded for coastal changes. The
size of the area marked varied from 9.3 mA2 (min) to
5067.8 mA2 (max) and the average size of the area marked
was 300 mA2. The structured interviews resulted in 13 areas
marked. In general, the areas marked as having experienced
coastal changes by interviewees were smaller and more
precisely catered to single locations on the map. Locations
mentioned by the interviewees include but are not limited
to Baby Beach, Eagle Beach, reef islands, Hadicurari beach,
Manchebo and Druif beach. All of these are located on the
West side of the island, covering the entire length from
North (Hadicurari) to South (Baby Beach). Among the
changes frequently mentioned are the disappearance of
beaches/erosion (4 mentions), as well as the cutting down
of mangroves (2 mentions), although one respondent also
described an area in which the mangroves had recovered
and grown in height.

When looking at all responses combined, multiple-marked
areas are relatively big, also covering a significant amount
of land away from the coast. Among the places marked
multiple times are Baby Beach, Hadicurari beach, Arashi
beach, Curacabai and immediate surroundings, Druif and
Manchebo beach. The changes that are noticed frequently
are the deforestation of mangroves, building developments
and erosion.
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Figure 1: Map showing the areas marked to have experienced

coastal change, all responses.
43



UAUCU Student Research Exchange Collected Papers 2022

coastchange_interviews1

3/30/2022 ) . i 1395,539 N
Light Gray Canvas Reference ! = e

&= Coastline changes Exi, HERE Garmin, {c) OpenSweethlap contibutors, ond e GIS. user
Light Gray Canvas Base

Figure 2: Map showing the areas marked to have experienced
coastal change, responses from the interviews structured
around the survey.

44



UAUCU Student Research Exchange Collected Papers 2022

The locations marked to have experienced climate change in
the interviews and in the entire sample mostly overlap; the
latter group identified some additional locations not found
in the responses from the smaller group of interviewees.
Regarding the kind of changes described, an overlap can
also be seen (mangrove deforestation, erosion), although
the factor of coastal development was often brought up
in the overall sample but wasn't mentioned as often in the
interviews.

Overall, 21 areas marking erosion are included in the
results, with the area marked varying from 7.5m2 to 4943
mA2. The average size of the locations marked is 700 mA2.
From the structured interviews, the areas marked are again
mostly smaller and therefore more precise in comparison
to the entire sample. The location marked most often is
Manchebo/ Eagle beach. More than half of the smaller
group marked this area as having experienced erosion. A
second location is in the vicinity of Baby Beach.

All in all, these answers from the interviews fit with the
results when all the responses are combined. As with
the question on coastal change, additional locations
were identified by the group as a whole, but overall, they
overlap with results from the interviews in that there are
more markings in Manchebo as well as the vicinity of St.
Nicolaas. Additional locations include Arashi as well as the
area surrounding Savaneta.
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Figure 3: Map showing the areas marked to have experienced
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Figure 4: Map showing the areas marked to have experienced
erosion, responses from the interviews structured around the
survey.
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A certain overlap can be seen between the areas marked
for coastal change and erosion. The main areas mentioned
for both coastal change and erosion are Manchebo/ Druif
beach, Baby Beach, and Mangel Halto. However, as there
were already multiple mentions of erosion as the kind of
changes observed for the first question, this overlap can
be easily explained. Multiple respondents described an
overall deterioration of the western coast (“all along the
West coast, beaches have disappeared”). Other long-term
changes reported are more related to the development of
buildings along the coast. In Aruba, sand nourishments
are selectively used to fill up beaches after strong erosion
events. It is important to notice that this practice mostly
occurs at tourist hotspots (on the west coast close to the
high-rise hotels), while other areas are not encountering
this treatment.

In the interviews, there were mostly no measures reported,
with only one respondent mentioning that the only
measures are located close to the high-rise hotel tourist
areas to protect the beaches there. This is in line with the
feedback from the entire sample, with most respondents
reporting no measures taken to protect the coast; however,
there were mentions of other measures taken that either
proved ineffective or only very limited in location (“Signs
to not drive on the beach which are not respected”). All
answers to this question are included, in anonymised form,
as a digital appendix to this paper.

What is valued about the coast varies more. While in the
interviews respondents mostly comment on the beaches
(3 mentions) and the inherent beauty of the coastline, in
other responses there is more emphasis on the ecological
importance of the coast as a highly complex ecosystem (5
mentions).

Opverall, most respondents visit the beach frequently with

more than half reporting that they go every day and 41%
go once a week. Free time is the most frequent reason for
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visiting the coast (11) with work the second most mentioned
(5) (multiple answers possible). Most people working on
the coastline report that they work in water sports.

Overall, there are many similarities in the responses from
the interviewees when compared to the group as a whole.
The main difference is that, in the interviews, the areas
marked were smaller and more precise, although the overall
location did not change much. The biggest difference could
be seen when focusing on the value that is attached to the
coast. In this question, it still became visible how every
respondent attached at least some value to the coast either
for economic reasons (tourism), ecological or aesthetic
reasons.

b. From satellite

While originally intended to cover the multiple areas
that were repeatedly marked in the survey, due to time
limitations for this paper the satellite analysis is limited
to one area, Baby Beach. The period of analysis is also
short and limited for now. This satellite image analysis
represents a preview into what could be possible once all
the results from the survey are completed and analysed.
Setting the GPS parameters at [-69.8555, 12.4663],[-
69.9445, 12.4663],[-69.9445, 12.4054],[-69.8555, 12.4054]
and including the timeframe from 2015 to 2020 resulted
in 388 images available for analysis in that time frame and
location.
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Figure 5: Shoreline variations over time of Baby Beach
2015-2020 created by CoastSat with the locations of the five
transects. They are numbered starting with one in the lower-
left corner and going clockwise. There seem to be no coherent
trends all over the bay, rather a back and forth of erosion and
beach accumulation.
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As can be seen, the automatically extracted shoreline varies
over the years. Especially at the edges of baby beach, the
variation is wide. However, the overall line between water
and land is not varying much.

In the next step, 5 transects are laid over the coastline and the
deviations of the coast along these transects are calculated.
The variations along these transects can be seen here:
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Figure 6: Shoreline movement along the five transects as
determined by CoastSat at Baby Beach 2015-2020. While the
shoreline widely varies at transects 1 and 2, it shows fewer
variations at transects 3-5.
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There is no obvious reason for the differences in shoreline
movements when comparing these transects, and further
analysis into them is needed. Additional satellite image
analyses at different locations and over longer periods are
needed to conclusively be able to compare the results from
the VGI to the insights coming from the satellite analysis.

4, Discussion

There are several limitations to the results of this paper.
Firstly, using a survey comes with its form of limitations,
for example technological and language barriers, as well
as limited reach and only a very selective sample. I tried
to make the survey as accessible as possible by providing
additional explanations to help facilitate the responses.
However, I acknowledge that the technology used might
still provide a barrier not only to participating but also
to the quality of the responses. Often areas marked were
big and imprecisely placed. One respondent also reported
the survey website freezing and then crashing, in the
process losing all progress made on the survey. While I
cannot estimate how these difficulties overall influence
the responses, they support the observation made that the
responses on the map from the structured interviews are
generally smaller and more precisely placed.

While piloting the survey I also noticed a certain
reluctance in responding on a technical appliance such
as a smartphone, especially for older respondents. When
comparing the responses given on the survey without me
being close, I however cannot confirm that this influenced
the results.

Another limitation might be the language barrier. Offering
the survey in both English and Papiamento addressed
part of this issue; however, not having the survey available
in Spanish, which is also widely spoken on the island,
the overall reach might also be limited on these grounds.
Furthermore, all interviews were conducted in English,
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meaning that depending on the respondent there might
have been a language barrier present as well. While I
am confident that I was able to explain the questions
sufficiently to the interviewees that the answers are eligible,
in explaining I might have given biases or subconsciously
excluded possible answers. This might be seen when
comparing the changes described by the respondents
overall in comparison to the responses from the structured
interviews. While overall several respondents mention the
development of the coast with new hotels and buildings,
only one respondent in the interviews mentioned this
to me. Nevertheless, I judge the influence from this to be
relatively small and overall negligible.

Another limitation linked to the survey may be the limited
reach. I tried to use stakeholders to provide the next contacts
and to ask them to spread it in their network; however, with
very little idea of the success and amount of people reached
by this. At the end of the survey, I asked respondents to
spread the survey to interested friends and family; however,
the overall limited number of responses makes me doubtful
about the number of instances this was done. It is important
to note that these are preliminary results, and that further
data collection is ongoing while this paper was written. The
results will be updated with additional responses.

The results of the survey might also be further limited by the
responses themselves. While overall I have responses from
people of different ages, the youngest generation of people
under 20 years old is still missing in the results. Generally, I
have many people who come into contact with the coast as
a part of their work. Considering the many tourists and the
popularity of the beaches and coastline of Aruba to them,
this does not come as a surprise. This extended contact
with the coast can only serve as an added advantage to my
results although with a possible bias that sites that are more
popular with tourists are also more commonly brought up
in response to the survey instead of the entire island being
equally reported on. This could also be seen in the results
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as many of them focus on places where many tourists are,
such as Eagle beach, Baby Beach and Manchebo, while only
one response marks a location on the East side of the island.
However, when considering Aruba’s geology this can also
be explained by the fact that most beaches that are more
vulnerable to changes and for which it is easier to observe
changes are also located on the West and not the East side
of the island.

Opverall, I have not noticed a significant difference in the
answers given by my interview partners when comparing
them to the overall responses, except that the areas marked
are mostly smaller. This leads me to believe that generally
the unsupervised survey responses can be trusted to be
truthfully reported to the respondent’s knowledge and the
map created by the VGI to be an accurate representation of
coastline changes.

Choosing this type of satellite analysis means that there are
aspects left out due to the construction and limitation of
the image processing software. For example, changes that
occur mostly on land like deforestation, which was often
mentioned in the survey, are not covered in the satellite
analysis, as the software toolkit focuses on the border
between water and land.

Almost all changes were reported along the sandy beaches.
This matches up with the literature as beaches are the most
vulnerable to change when comparing them to cliffs or rocky
shores (Muehe, 2010). Subsequently, most areas marked
were located on the West side of the island, as there are more
beaches located there. However even on the East side, there are
a few inlets with beaches, however, so far none of the responses
has indicated changes there. I find this unbelievable since the
East side is even more exposed to the most easterly trade winds
and therefore wave actions (Kohsiek et al., 1987). The non-
mention of these beaches and other locations around the East
coast is probably more due to a lack of reporting and due to
less frequentation than a lack of change.
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From Kobhsiek et al. (1987) and Terwindt et al. (1984), I
expected changes to have occurred around Manchebo as this
is where the waves refracted around the North and South tip
of the island meet up and therefore the area is under constant
change. This was confirmed with the VGI as many responses
reported changes at these locations. However, the changes
reported at Baby Beach were more unexpected as it presents
a sheltered bay with land arms almost enclosing it and
protecting it from the sea. This could perhaps also explain
the varied changes detected in the satellite analysis.

No beach accumulation was reported, only erosion.
Considering the rising sea levels and the non-existence
of dunes to supply the beaches on Aruba, this is also not
surprising. As buildings are built next to the beach, the
beaches have no opportunity to retreat, rather they erode
as they have no access to additional sediment supplies.
Furthermore, considering the geology of Aruba it is also
difficult for the beaches to sustain themselves. Many
beaches are located next to the limestone plateau that makes
up most of Aruba’s flat western part of the island (Schmutz
etal., 2017). Instead of eroding to form new sand, the solid
rock also leaves the beaches with no space to go as storms
and rising sea levels take their toll.

When comparing the results of the map created by the VGI
and the satellite analysis, it is difficult to draw conclusions
from them. While on the map there are many areas marked
as having changed, some of the reported changes focus
more on other developments instead of only erosion.
While the satellite analysis shows quite a variation of the
shoreline over time with erosion and accumulation, overall,
the changes are not that significant. However, this could
also be due to the location of the selected area. Further
image comparisons will show whether there are only minor
changes all along the coast of Aruba or whether this was
due to the protected location site of Baby Beach. To fully
ascertain what other factors could have contributed to these
changes and whether these variations are in line with the
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reported changes, more in-depth and follow up interviews
would be needed that are outside the scope of this paper.

This paper has shown that there is much potential in the use
of VGI to assess the state of the coastline. When conducting
the interview and sending out the survey I was met with
much enthusiasm on the topic, showing also that more in-
depth follow up work on the topic would be welcome. While
the map presented in this paper is in no way complete, it
already shows the areas that are evaluated as vulnerable and
subject to change by Aruban residents.

VGI based maps are therefore ideal for finding these
potential areas. Nevertheless, the information submitted by
respondents is mostly qualitative. This makes it harder to
gauge the timeframe and quantity of the changes that are
reported. For quantifying changes and being able to put
numbers to the satellite analysis is needed. However, with
the satellite analysis, it is only possible to focus on one beach
(coastal area) at the time, while with VGI an approach is
possible that focuses on the island as a whole, therefore
being able to provide insights into how areas are connected
and how changes on the land (for example the deforestation
of mangroves) can influence that coastline. This mixed
methods approach of identifying areas of interest which will
then later be analysed with satellite imagery has therefore
proven successful.

5. Conclusion

There is no doubt that changes in and around the coastline
are occurring in Aruba. These changes are driven by a
multitude of factors, some natural and some anthropogenic
in origin. Sea level rise and changes in storm direction and
intensity undoubtedly have already left their traces on the
highly dynamic coastal system, with beaches disappearing.
Due to the intense development close to the coast and
Aruba’s unique geology, no retreat of the beaches is possible.
This has also been reported in the survey.
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Collecting data on these changes can be done in multiple
ways as demonstrated in this paper. Residents and people
living in Aruba hold much valuable knowledge about the
changes that they have witnessed. Including the perspective
of the people most directly influenced by changes is
necessary before attempting to draft any plans at addressing
them.

The VGI collected from the people living in Aruba reveals
a high interest and concern for the changes that impact the
coast. Almost every person marked locations as having
experienced erosion, which shows the high level of concern
and the importance seen in protecting the shoreline from
this. Furthermore, as no or only insufficient measures of
protection are reported this clearly shows that there is a
need felt by people living on Aruba to invest in protection
and if necessary, restoration of the coast.

While the VGI is not representative of the impression of
the entire island, it provides a small insight. This method
of data collection could be expanded to include more
people on the island to increase the potential impact
it can have. The interviews I have conducted and the
presentation of my survey with the mapping questions
sparked much interest in every respondent I talked
to. As soon as I introduced my research and started
asking questions every respondent was proud to share
their opinion on where and what kind of changes they
remember.

The future potential for VGI is immense for collecting
all kinds of data. Although the Directorate of Nature and
Environment of Aruba already administers and publishes
surveys on different topics on their website (Directorate
of Nature & Environment, 2022) this could be expanded
to many more areas. Further research could also focus on
potential measures that could be put in place to address the
vulnerability towards coastal change of the people living in
Aruba.
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Carlotta Marie Henning, University College Utrecht

Googling Aruba you see one uniform image of white beaches,
turquoise water and hotels. Coming to Aruba I realized
that this picture is nothing more than one depiction of a
multifaceted island. It is one perspective, however, Aruba is
full of contrasting perspectives. Tall touristic developments,
right next to local cunucu houses. Pristine white beaches in the
south and a rocky and wild north shore. Densely developed
urban areas, contrasting open and protected nature. A push to
renovate and modernize, while preserving the cultural heritage
and history. Understanding, seeing, and experiencing this
contrast was unique and beautiful. In any other country I have
lived in, these differences may exist, however, distance and size
detached them from one another. In Aruba scale introduced
all these elements as one holistic interconnected system, rather
than several detached environments.

Furthermore, throughout my time in Aruba, I was able to
meet a diverse set of people from different walks of life.
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Aruba changed
my understanding
of research

These interactions in many ways combine to be one of
my most valuable lessons and rich experience in Aruba.
Everyone I have met has been so welcoming and open, and
has offered me so much more than just information. Many
took the time to talk, listen and throw in some life advice
when necessary.

Lastly, research has often been presented to me as a straight
forward model, however my experience in Aruba made me
realize that there is no one format to conduct research, no
one way to reach people. Learning from people, asking for
advice has been central in guiding my research. I initially
ran into several barriers, showing up to open office hours,
but lacking an appointment or showing up to meetings on
time, having to wait for everyone else to come. However,
listening to others and integrating their advice allowed
me to adapt my research, and understand research as an
evolving process influenced by local dynamics.
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Aruba taught me so much, about myself, about research,
about the island, and about people. A list of everything could
fill a whole book. However, some of the most important
ones for me, outlined above, center around Aruba’s local
context, the people I encountered and how my time in
Aruba changed my understanding of research. Research is
not a project, but a process of experiences which has many
outcomes, only one of which is a paper.

Finally, I want to take this opportunity to thank the people
who have helped me throughout my research.

First thanks to Clifford Rosa and Stichting Rancho for
supporting my research, data collection and giving me an
opportunity to connect with the community.

Thanks to Josianne Vrolijk, who stepped up when I needed
someone with knowledge of Aruba and Papiamento.

Furthermore, thanks to Robert Maduro, Charleson Oduber,
Fahrina Mattheeuw, Anne E. Witsenburg, Armand Hessels

58

and Thais G. Franken who helped me with my research by
providing information and time.

Lastly, thanks to Jocelyn and Eric for offering advice and
support throughout the research process.



Learning to play it by ear:
Understanding barriers to public participation
in urban planning on Aruba

Carlotta Marie Henning

Introduction

Urban planning is a dynamic field. Practices continuously
change based on challenges and issues experienced by
urban planners. Thus, research often trails behind in
evaluating new planning practices. In the last decades an
increased focus has been put on including the community
in urban planning, and “Public Participation” has become a
prominent buzzword in urban planning.

Public participation in urban planning originates from the
1960’s with Davidoff (1965) and Friedman (Friedman &
Huxley, 1985). At the time, Davidoft (1965) acknowledged
that for planning to accommodate the variety of needs
and issues experienced by society, and to become fairer,
it needed to put the communities at its center, since the
community holds much of the contextual knowledge
(Davidoft, 1965).

Since then, the notion of community-based planning has
evolved and become widespread. This is reflected in many
national legal frameworks, which not only recommend but
require planners to consult the public during planning.
Aruban planning is no different; planners must consult
their local population before implementing large urban
development projects (Centraal Wettenregister, 2013).
However, while the need for participation is acknowledged
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and initial processes were put in motion, it is unclear if
these processes lead to genuine participation.

In recent years, practice is increasingly limited by low
participation from the public (Innes & Booher, 2010). This
phenomenon is not specific to urban planning, and is often
referred to as the crisis of democracy in academia (Innes
& Booher, 2010). Mitigating this issue of low participation
is central when focusing on public engagement in urban
planning. Thus, it is imperative to consider what barriers
limit public participation in urban planning. Consequently,
academics have shifted from outlining the benefits of
participation to exploring what barriers limit participation
in urban planning (Liu et al., 2018). However, the literature
exploring barriers emphasizes the western context and large
urban areas (Brownill & Parker, 2010). Thus, non-western
and small-scale contexts, such as the Aruban, are largely
neglected. Consequently, considering the academic field, it
would be relevant to conduct similar research on barriers
to participation in Small Island States (SIS) such as Aruba.

For the Aruban context, public participation may be
especially relevant, because it is a SIS. Many SIS have pledged
to work closer with the SDGS (sustainable development
goals) which require public participation in urban spaces
as a subgoal of goal 11 (United Nations, n.d.). Beyond that,
public participation is a central component in building up
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social resilience (Bass et al., 1995), which in turn plays a role
in reducing vulnerability in smaller communities (Bass et
al., 1995). Thus, considering public participation in urban
planning is of interest to Aruba’s context as a SIS.

This paper aims to bridge the academic gap and address
local relevance by establishing an overview of the current
situation of public engagement in urban planning, while
expanding on current barriers to participation in top-
down and bottom-up initiatives in Aruba. This leads to the
research question: “What are the main barriers explaining
the current situation of participation in urban development
and renewal in Aruba?” The hypothesis extrapolated
from the literature is that Aruban participation likely
predominantly falls under token participation. As for
barriers, this paper hypothesizes that they will largely
overlap with the ones from the literature, but that elements
such as culture or government relations may be more
central in Aruban planning than in other contexts, due to
the island’s small size.

The paper addresses the question by using a combination of
semi-structured interviews with government, organizations
and experts, as well as an extensive survey that was
distributed among the local population. Thus, this research
predominantly relies on qualitative data to understand the
landscape of public participation in Aruba.

Context
Aruba’s context: History of urban development

There is little literature on the urban development of Aruba.
However, literature on urban development in the Caribbean
can be seen mirrored in Aruba (Conway et al., 2004). Like many
Caribbean islands, Aruba primarily has seafront urbanization
and settlements. These are often centered around harbors and
other industries such as the former oil refinery in San Nicolas
(Conway et al., 2004). Furthermore, older urban developments
in the Caribbean are often categorized by uncoordinated
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structures (Conway et al., 2004). Recently, many Caribbean
islands, including Aruba, have shifted towards tourism to
sustain their economy and wellbeing. This shift to tourism has
also altered the urban landscape. Academics have increasingly
classified this as touristic gentrification, which pushes out
the local population from harbor areas and their livelihoods
(Conway et al., 2004).

Furthermore, Arubas landscape has increasingly
experienced urban sprawl (Cole & Razak, 2009). This means
that city areas keep increasing and pushing outwards. This
comes with the cultural goal of having a small plot of land
with a one-story house, called a cunucu (Conway et al,,
2004). This image has continuously represented success in
Aruban culture. The issue with this urban sprawl is that it
keeps expanding and infringing on vulnerable nature areas
on the north coast. Consequently, a focus on making urban
areas more livable and denser may be central in protecting
other areas of the island (Conway et al., 2004).

Aruba’s context: Current urban development

To discuss public participation in Aruba, one first needs to
establish what the current planning framework looks like.

As in other countries, Aruba has a variety of factions which
participate in urban planning and are involved through a
variety of projects. However, unlike many other contexts
in Aruba, urban planning is centralized at a national level
(Robert Maduro, personal communication, 2022). The DIP
(Department of Infrastructure and Planning) is responsible
for monitoring, developing new plans and guiding holistic
development on the island. This shifts the perspective of
urban planning from local to national, which differs from
many other planning contexts.

The DIP was central in developing the ROPV (Ruimtelijk
Ontwikkelingsplan) in 2019, a national zoning plan that
guides and defines what type of urban development is possible
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on the island in the next 5 years (Centraal Wettenregister,
2013). The plan subdivides the island into different areas and
defines what development is permitted in each, e.g. residential,
touristic, nature. This ROPV creates the framework and
guidelines for how urban planning works on the island
(Centraal Wettenregister, 2013). Furthermore, the ROPV also
clearly outlines what public participation requirements the
government must abide by during urban planning (Centraal
Wettenregister, 2013). Consequently, a large role of the DIP
is ensuring that landowners adhere to the guidelines of the
ROPV and develop their spaces accordingly. The DIP is
also responsible for maintaining and providing communal
facilities such as schools and green spaces. Lastly, the DOW
(Dienst Openbare Werken) is responsible for maintaining
and updating roadworks and transport infrastructure when
necessary (Centraal Wettenregister, 2013).

Methodology

Terminology
Public participation

What constitutes public participation is vague, and often
changes based on the context. Most commonly, public
participation is a combination of the local populations
ability to engage in urban development processes, and the
extent to which they do so (Innes & Booher, 2004). For this
paper, participation in urban development is divided into
two main notions: bottom-up and top-down. Top-down
refers to public engagement in official planning initiatives,
which originate in the government (Laurian & Shaw, 2009).
Bottom-up refers to planning initiatives, which originate
and are situated outside of the government (Miraftab, 2017).

Urban planning
Planning has conventionally been considered an action by

planners (Miraftab, 2017). However, in recent years several
planning theories include bottom-up initiatives as genuine
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and necessary forms of altering the urban landscape, and
consider them part of urban planning (Miraftab, 2017;
Purcell, 2014). Consequently, in this paper urban planning
encompasses both actions by planners, and community-
based initiatives that alter the environment.

Theoretical framework: Arnstein’s Ladder of Participation

To evaluate participation and its position one needs to
acknowledge that participation is not binary. Public
participation can be seen as a spectrum from none to
complete citizen control. For this paper, the spectrum is
oriented around Arnstein’s (1969) ladder of participation.

Arnstein  (1969), provides a spectrum to understand
different participation levels and their impacts. Her
framework sorts participation into eight rungs grouped
into three main levels. The lowest rung is non-participation;
this includes the categories manipulation and therapy.
These categories create forums which pretend to include
the public in urban development. However, these forums
provide no transparent information, nor opportunities for
community feedback. Thus, creating no real possibility for
participation. The next rung, token participation, includes
informing, consultation and placation. These structures
usually promote unilateral streams of information, and
no platform for accountability or shift in power. Lastly,
the highest level of participation, citizen power, includes
partnerships, delegating power and citizen control. These
forums give an opportunity for citizens to engage in
the process of co-creation, through bilateral streams of
information and a shift in power. Ultimately, citizen control
provides citizens the opportunity to influence and manage
the development of their urban space (Arnstein, 1969).

Operationalization of the research question

The research question is operationalized through 3 sub-
questions, which are answered throughout the paper:
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What is the current situation of public participation in
urban planning?

What are the main barriers to public participation in
government initiatives?

What are the main barriers to public participation in
bottom-up/independent initiatives?

Data collection
Literature review

The literature review in this paper summarizes and
organizes the existing academic knowledge and
background around public participation (Rowley &
Slack, 2004). The literature review initially focuses on
establishing the academic necessity of considering
public participation in planning (Rowley & Slack, 2004).
Furthermore, the review is used to contextualize current
research and to summarize previous papers around
barriers to public participation in urban planning (Knopf,
2006). Altogether, the literature review works not only to
further contextualize the research but also to provide a
summary of prior findings (Knopf, 2006; Rowley & Slack,
2004).

To conduct the review some central search strings were
established. These strings included terms such as barriers,
public participation, urban planning, urban development,
SIS etc. The different terms were combined in various ways
and put into search engines, such as Google Scholar, and
WorldCat, among others. For the articles found, title and
abstract were scanned for relevance. To widen the scope
of papers, the ‘cited by’ and ‘cited papers’ functions were
used to find other relevant papers, leading to a snowball
sampling technique.

Interviews

Interviews were chosen because they allow a more flexible
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and personal approach to creating knowledge. Interviews
allow for a direct interaction and thus insight into a
person’s experiences and opinions, as well as expertise and
knowledge that may be localized and specific (Legard et
al.,, 2003). The interviews were semi-structured to allow
for a clear direction in the conversation, while providing
necessary flexibility to account for new insights and ideas
(Legard et al., 2003).

Relevant participants were identified through internet
searches, conversations with stakeholders, and through
snowball sampling, where previous interview subjects
were asked for recommendations. Consent was established
through e-mails in advance and by signing a consent
form prior to the interview. Interviews ranged from 30-90
minutes.

The interviews cover questions around personal/
organization background, the current landscape of
participation in Aruba, both top-down and bottom-up, and
what barriers respondents experience, both top-down and
bottom-up.

Interviews with government officials were conducted to
provide a clearer picture of what official processes are in
place in current planning approaches. Interviews with
organizations and people provided a bottom-up perspective
on planning, since they may be aware of possibilities to
participate in government forums, while being connected
to the community and their perspective.

Type of interview Sample

Government Robert Maduro (DIP)

Organizations Daniel B. Tecklenborg (CEDE Aruba)
Clifford Rosa (Stichting Rancho)
Charleson Oduber & Fahrina Mattheeuw (FCCA)
Anne E. Witsenburg (Monuments Fund)
Armand Hessels (Deugdelijk Bestuur Aruba)

Experts Thais G. Franken (Lecturer University of Aruba)
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Survey

A survey was utilized because it provides an opportunity
to reach a larger segment of society, while accommodating
both quantitative and qualitative data to understand the
importance of different barriers in urban planning on Aruba.

A survey also addresses the language barrier, since the
official languages in Aruba are Papiamento and Dutch
(Dijkhoff & Pereira, 2010). However, interviews could
only be conducted in English. By translating the survey to
Papiamento, a broader set of people may be able to respond.
Furthermore, surveys often have a lower time investment
than interviews (Fricker & Schonlau, 2002). Consequently,
a larger segment of the population may be able to respond
to the survey, rather than interviews.

The survey uses the secure and easy-to-use software
Qualtrics. The survey initially asks for basic demographics,
and then moves on to establish the current landscape of
participation, with a set of statements evaluated through
a Likert scale. It later addresses barriers through multiple-
choice questions.

The survey was distributed through social media by
Stichting Rancho and their network, and directly with some
local Arubans.

The survey has received 30 responses to date, of which 53%
were male and 47% female. Sixty percent of the respondents
were over 50, and the remainder ranged from 30-50 years
old. Overall, the sample was quite evenly distributed across
different urban areas in Aruba, and most had stayed in their
neighborhood for more than 10 years. Most respondents
(50%) live with their partner and children, 25% live alone,
and another 25 with their partner.

Data Analysis

To analyze the interviews a discourse analysis for both patterns
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and information was conducted (Whiting, 2008). Initially
themes extrapolated from the literature review, covering
different barriers, were applied to the interviews to see how
these barriers appear in the different interviews. Furthermore,
the information from the interviews was also used to inform
the context of the paper. Overall, the interviews were analyzed
for patterns around public participation and participatory
barriers to create an indication of Arubas participation
landscape and common barriers in urban planning.

Analysis of the survey was a predominantly quantitative
analysis of the multiple-choice questions. The multiple-
choice questions were used to indicate trends in society
for the current level of participation and what barriers to
participation are more relevant.

Overall, the output of this analysis resulted in a system map
that indicates different barriers to public participation in
Aruba. A system map creates a visualization of different
factors that create the system, and how the interaction of
these different elements influence the system.

Literature review
The need for public participation

Currently, public participation is a prominent buzzword
in urban planning discourse (Aleshire, 1970). Thus, it is
central to understand why public participation is such a
prominent concept in urban planning.

Primarily, a shift in the goals of urban planning in the
60/70s outlined accommodating the community as a
core goal, which generated a need for local knowledge.
Davidoft (1965) argued that the purpose of urban planning
is to provide cities that can accommodate citizen’s needs
and support the community. He further argued that the
local communities possess the most contextually relevant
knowledge, thus requiring public participation for good
urban planning (Davidoff, 1965).
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Furthermore, public participation is central to permit
fair and just decision making processes, as argued by Sen
(Basta, 2015). In Sen’s philosophy, fairness is not about
providing everyone with a universal good, but rather
about providing universal access to goods. Consequently,
a decision should be adapted to the specific context
to become fair (Basta, 2015). This context can only be
identified through engaging with and consulting the
community (Basta, 2015; Campbell, 2006).

Lastly, beyond the planning field, the political democratic
model that most countries abide by, innately requires
participation as part of the system. A democracy as a
fundamental trait acknowledges the sovereignty of their
population (Hofmann et al, 2020). By acknowledging
this sovereignty of citizens, this system promotes public
participation as a pillar necessary in public arenas for a
democratic society (Hofmann et al. 2020).

Consequently, there are several reasons that understanding
and introducing public participation in planning is
essential. The most prominent reasons are the goals of
planning theory, for fair decisions and the democratic
political system.

The benefits of public participation

While necessary, public participation also provides a
variety of benefits. These benefits further acknowledge the
importance of focusing on public participation as a central
component of urban planning.

First, including the community enables better planning
processes. Participation facilitates the implementation of
the final outcomes because the communities were involved
and have a better understanding of their impact (Damer
& Hague, 1971). Furthermore, including the community
in the planning process also improves the communication
culture in planning practices (Aleshire, 1970).
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Furthermore, participation can also improve the final
product of the planning process. When local populations
are asked to participate, otherwise neglected issues such
as sustainability are more likely to be raised (Amado et
al., 2010). Public participation may also provide more
innovative solutions (Fagence, 1977). Furthermore, the
use of local specific knowledge makes the solutions
better adapted and integrated in the local context and
therefore more robust (Fagence, 2014).

Lastly, participation also benefits the community it is
conducted in. Primarily, participation can foster more
resilient communities (Aleshire, 1970). Participation
can also increase local agency and power by mobilizing
the community (Laskey & Nicholls, 2019). Thus, it may
lower the threshold of future participation (Aleshire,
1970).

To conclude, previous research and literature confirm that
participation can offer a variety of benefits to the planning
process itself, the solution generated and the community
itself.

Common barriers to public participation in urban planning

To create a framework and foundation which can
guide the research, this section of the literature review
elaborates on common barriers to public participation in
urban planning identified in prior research. The barriers
identified have been sorted into 3 main categories for
clarity. These are universal, top-down and bottom-up
barriers.

Universal barriers

Universal barriers encompass barriers that affect
participation regardless of context. These barriers include
the characteristics of the participants themselves and
resources (money, knowledge and time).
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Participant characteristics are central in limiting
participation regardless of context, since participation
always depends on the public. A prominent barrier for
participation is a lack of identification with the place by
the public (Arnstein, 1969; Liu et al.,, 2018; Macnaghten
& Jacobs, 1997; Quayle, 1995). Research shows that an
increased level of attachment often leads to a higher level
of participation (Jordaan, 2015). Moreover, the cultural
context and social structure surrounding participants also
influences the extent to which they participate (Hilbrandt,
2017). For example, a hierarchical social structure often
enforces a lack of trust between citizens and authority
figures, which reduces people’s willingness to participate
(Williams, 2020). Lastly, since public participation is a
relatively time intensive process, personal demographics,
which influence available time/freetime, can be prominent
barriers to participation (Bedford et al., 2002; Innes &
Booher, 2004; Liu et al., 2018).

Another limitation of participation regardless of context is
limited resources and knowledge (Laurian & Shaw, 2009;
Liu et al., 2018). Participation is a resource intensive process
that requires extensive time and knowledge from planners
as well as the community. Furthermore, it also requires
extensive monetary resources to maintain in the long run
(Bobbio, 2019). Thus, in a low resource context, resources
may be a prominent barrier for both top-down and bottom-
up processes.

Top-down barriers

Some barriers identified in literature are specific to top-
down initiatives in planning. The 4 main categories
identified for top-down barriers are: forum characteristics,
processes of participation, relation between government
and citizens and information flows.

Characteristics of the participation forums themselves can
be a central barrier. Academics often argue that even if
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forums for participation are in place, these will not foster
accurate representation (Arnstein, 1969; Bedford et al.,
2002; Cupps, 1977; Laurian & Shaw, 2009; Liu et al., 2018).
Often, people attending will represent extreme opinions
and not the middle ground, thus limiting possibilities for
gaining an accurate image of the public opinion (Innes &
Booher, 2004; Laurian & Shaw, 2009).

On the other hand, the process of participation can
also limit communities’ ability to speak up. Lack of
flexibility through the participation process prevents
new stakeholders and ideas from being included (Innes
& Booher, 2010; Liu et al, 2018). Similarly, lack of
accountability may limit people’s willingness to engage
(Innes & Booher, 2000, 2010; Laurian & Shaw, 2009).
Lastly, the point at which participants are involved in the
planning processes may also matter (Kahila-Tani et al,,
2016). If they are only involved in the end stages of the
development process, the participation has less impact.

Another common barrier focuses on the relationships
between government and citizens. Mistrust in the
government by citizens is a prominent barrier for public
participation (Arnstein, 1969; Innes & Booher, 2010;
Laurian & Shaw, 2009). Even if forums are present, if
the participating population does not trust the current
government to implement the solution, they will not
participate.

One last and central barrier to participation is information
disclosure. Primarily the lack of information provided
by governments prevents the public from being aware
of different issues (Gordon et al., 2011; Innes & Booher,
2004; Laurian & Shaw, 2009; Liu et al., 2018; Quayle,
1995). Another issue is unilateral information flows
either to or from the participants. This prevents bilateral
communication streams from forming, which are central
for genuine participation (Arnstein, 1969; Innes & Booher,
2004a; Laurian & Shaw, 2009; Liu et al., 2018).
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Bottom-up barriers

Bottom-up initiatives experience several barriers that
differ from top-down initiatives. For bottom-up initiatives,
legalities, mobilization, integration with the government
and open data are prominent barriers to participation.

One prominent issue of bottom-up initiatives is legalities
(Innes & Booher, 2000, 2004; Laskey & Nicholls, 2019).
Urban landscapes and especially the alteration thereof
often comes with an extensive set of regulations of what is
permitted and what is prohibited (Laskey & Nicholls, 2019).
Thus, navigating how to initiate change while still being in
line with governments is a central barrier.

Furthermore, bottom-up initiatives often require a certain
level of mobilization and support within the community,
more so than top-down planning (Laskey & Nicholls, 2019).
Thus, cohesion within the neighborhood and knowledge
around mobilization may be central barriers to public
participation (Laskey & Nicholls, 2019).

Integrating with government initiatives is also a central
issue experienced by bottom-up initiatives and often a vital
component in making these initiatives long-lasting and
healthy (Simonsen et al,, n.d.).

Lastly, a prominent barrier for bottom-up initiatives is the
lack of public data (Conradie & Choenni, 2014). Open
data opens a breeding ground for ideas, transparency,
and innovation. Lack of data thus provides a barrier for
spontaneous participation.

Results
Landscape of public participation in Aruba

Considering the interviews and survey, two main
dimensions of the current situation of public participation
in urban development in Aruba become apparent. One

66

part of the development originates in governments, while
another is initiated by organizations and thus is more
bottom-up.

Participation in government initiatives

The current situation of public participation in
government initiatives was presented through an
interview with Robert Maduro from the DIP. This
interview clearly presents that the ROPV is currently
used as the fundamental framework to guide decision-
making processes and planning projects (Robert Maduro,
personal communication, 2022).

When considering public participation, the ROPV
together with the LRO (Landsverordening Ruimtelijke
Ontwikkeling), a legislative framework, presents a
clear legal requirement to public participation in
urban planning in Aruba (Robert Maduro, personal
communication, 2022). When considering legislation,
the LRO stipulates exact participatory guidelines for
the public under the ROPV (Centraal Wettenregister,
2013). Articles six and seven define that the information
around urban development plans needs to be available
to everyone and plans must be submitted to all Dutch
and Papiamento newspapers (Centraal Wettenregister,
2013). After informing the public, the public has
one month to submit a written opinion challenging
the plan. The more people sign, the more weight the
challenge carries. After the submission, the minister
has three months to