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Summary 

Like many other Caribbean islands, St. Maarten suffers from rising anthropogenic and 

environmental impacts. Over the last decades, these impacts have severely degraded 

most of the marine ecosystems such as mangroves, seagrass beds, and coral reefs. This 

degradation presents not only challenges for the environment, but also for the 

population and its socio-economic development, as St. Maarten almost completely 

depends on nature-based tourism. Coral reefs and beaches thereby provide some of 

the most important ecosystem services, such as coastal protection and different types 

of recreation. One major reason for the enduring environmental deterioration is the 

focus on short-term monetary benefits from marine ecosystem services, rather than the 

protection and conservation of the systems facilitating the services. The under-

researched long-term economic and environmental benefits of St. Maarten’s marine 

environment constitute an undervaluation from decision-makers. This research conducts 

the first economic valuation of marine ecosystem services for the whole island of St. 

Maarten, including carbon sequestration, fisheries, beaches, and tourism. The study 

resulted in an annual aggregated gross revenue of around US$200 million, with coral 

reefs providing the highest economic benefits. The individual ecosystem services values 

were distributed across St. Maarten by quantifying the importance of four ecosystem 

services. Next, these allocated values were visualized with ArcGIS by allocating them 

spatially across four different maps of the islands. These value maps identify the areas 

with the highest economic benefits, demonstrating the largest value around the French 

Réserve Naturelle. This confirms not only the correct estimation of previous ecosystem 

service values for the conservation zone development, but also highlights the 

importance of value mapping in the decision-making process. This study serves as 

starting point for further ecosystem services assessments on St. Maarten. The outcome of 

this study can be used to pool knowledge on ecosystem services on St Maarten from 

various stakeholders thereby strengthening links between various societal actors on the 

island, potentially resulting in a more coherent management of local ecosystems. 
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Together with Saba and St. Eustatius, St. Maarten belongs to the Leeward 

Islands of the Netherlands Antilles (DCNA, 2017). The Exclusive Economic 

Zone of these three islands entirely encompasses the Saba Bank, which 

counts as “the largest submerged coral atoll in the Atlantic Ocean […] 

[inheriting] some of the richest biodiversity in the Caribbean Sea” (Ministry 

of Economic Affairs, 2013). St. Maarten is divided into the Dutch Sint 

Maarten with a land area of 37 km² and French Saint Martin with 59 km² 

(DCNA, 2017). Economically, St. Maarten is very dependent on tourism, 

with over 70 percent of its income derived from tourists (The World Bank, 

2020). The island had on average 2.3 million visitors from 2012 to 2016 per 

year, subdivided into roughly 500,000 stay-over and 1.8 million cruise 

tourists (Department of Statistics Sint Maarten, 2017).  

St. Maarten is increasingly suffering from coastal development and 

environmental hazards leading to the degradation of both terrestrial and 

marine ecosystems, and posing subsequent challenges for St. Maarten’s 

socio-economic development, strongly reliant on nature-based tourism 

(Ministry of Economic Affairs, 2013). Therefore, decision- and policymakers 

require a clear idea of long-term ecosystem  services benefits and risks 

that could arise as a consequence of their decision-making (Ministry of 

Economic Affairs, 2013). To inform this problem, this study addresses the 

following research question: What is the economic value of St. Maarten’s 

marine ecosystem services and how is this value spatially distributed across 

the island?.  

 

 

Selecting Ecosystem Services  

Based on former ecosystem services’ valuation studies in the Dutch 

Caribbean and the availability of spatial data, four crucial ecosystem 

services for St. Maarten were selected (Gilders, 2018): 

 Carbon sequestration by coral reefs, mangroves, and seagrass. 

 Fisheries direct benefits of artisanal- and recreational fishing from both 

locals and tourists on the island plus income generated from cleaning 

the fish.  

 Recreational activities of St. Maarten’s beaches. 

 Tourism activities of St. Maarten’s coral reef: direct benefits of 

snorkelling and diving activities and indirect benefits related to the 

1. Introduction: Overview of the study area and research question 
 

2. Methods for the Ecosystem Services Assessment 
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marketability of coral reefs for the accommodation sector and 

uncaptured value in terms of additional willingness to pay of tourists for 

diving and snorkelling trips. 

Mapping and valuing Ecosystem Services of St Maarten 

The spatial marine ecosystem extents of the island were namely 

determined in three-steps, 1) Biophysical step: Using ESRI/ArcGIS Imagery 

or Google Earth base map to create marine ecosystem service polygons; 

2) Economic valuation step: Calculating total ecosystem service 

“quantity” based on polygon area; and 3) Spatial mapping step: 

Quantifying the economic value of ecosystem service, based on a set of 

parameters for spatial allocation, and create value maps. 

Stakeholders’ involvement and data sources 

 Organizations with authority over environmental decisions, contributed 

to the data collection process: the Environmental Protection In The 

Caribbean (EPIC), the Ministry of Public Housing, Spatial Planning, 

Environment and Infrastructure (VROMI) and the Ministry of Tourism, 

Economic Affairs, Transport and Telecommunication (TEATT), all from 

the Dutch Sint Maarten.  

 Marine authorities and associations, sourced most of the data used. 

The marine park authorities, i.e. the Nature Foundation for the Dutch 

Man of War Shoal Park and the Réserve Naturelle for its homonymous 

French conservation zone (NGOs), have the largest responsibilities for 

environmental protection and conservation on the island.  

 Tourism industry. Local tourism clubs, such as diving and snorkelling 

agencies, and tourism fishery charters, were contacted to update the 

number of tourists per year. 

 

 

Carbon sequestration annual benefits delivered by St. Maarten’s marine 

ecosystems represent circa US$116,000. Mangroves have by far the best 

sequestration value per hectare, with coral reefs second and seagrass 

third (Figure 1). Fisheries’ value for both tourists and the local population 

resulted in an annual gross revenue of roughly US$27.6 million. Its spatial 

distribution into fishing zones (0-10m, 10-30m, 30-200m, and 200-500m) is 

represented in Figure 2. The value of beaches for tourists and St. Maarten’s 

population led to an estimated yearly indirect benefit of more than US$36 

million. The spatial distribution of the economic values per beach, relies on 

beach’s i) distance to coral reefs, ii) distance to other marine activities 

3. St. Maarten’s ecosystem services’ value maps  
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(surfing, wakeboarding, kiting…), iii) distance to bars and restaurants, and 

iv) special features according to users’ feedback in social media. The map 

in Figure 3 demonstrates that smaller beaches can have the same value 

per hectare as larger beaches. Saint Martin’s coast has the most valuable 

beaches on the island, with an annual value of $500,000 per hectare. The 

most valuable beach is Orient Bay with an extent of 16.66 hectares and a 

collective annual value of over $8.4 million. Figure 4 illustrates the value of 

coral reef related to dive and snorkel tourism for St. Maarten. The spatial 

distribution of the economic values per coral reef relied on i) its distance 

to several marine recreation sites, ii) its distance to one dive or snorkel site, 

iii) its location in the marine reserve, and iv) its special features (e.g. sunken 

wrecks). Figure 4 shows that both coral reefs with the highest annual value 

per hectare are in the French and Dutch marine reserves. Although the 

coral reef extent in the Man of War Shoal Park is relatively small in 

comparison to others, it attracts most of the island’s divers due to its large 

variety of diving sites on a small territory, known for its high biodiversity and 

relatively healthy coral reef cover (Nature Foundation, 2020). Most 

popular snorkel sites are in the northwest of Saint Martin, where coral reefs 

and bays are better protected from wind and oceanic currents. The most 

valuable coral reef cover is around Tintamarre Island in the northeast of 

the Réserve Naturelle with an extent of 295 hectares and estimated 

annual gross revenue of circa $48 million. 

Based on the results of all four value maps, it becomes evident how 

important the island’s marine ecosystems services are for St. Maarten’s 

social-economic development. The ecosystem services do not only play 

an essential role for the local population but also for all tourism, which is 

responsible for most of the island’s income. Protective measures such as 

the development of Marine Protected Areas (MPAs) are thus crucial for 

the conservation of marine ecosystems and their services in the next 

decades. The value maps show that selected locations for the Réserve 

Naturelle and Man of War Shoal Park have been correctly identified in the 

past. Figure 4 still presents a large percentage of Sint Maarten’s coral reefs 

as unprotected, jeopardizing the flow of those services and the value for 

both tourism and carbon sequestration.
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Figure 1 – The carbon sequestration value of St. Maarten's marine ecosystems Figure 2 – Fisheries’ value of St. Maarten's marine ecosystems 

 

 

Figure 3 – Nature-based tourism value of St. Maarten's beaches  Figure 4 – Nature-based tourism value of St. Maarten's coral reefs 
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The study has shown that ecosystem services quantification and spatial 

representation can play a supporting role for the protection and 

conservation for St. Maarten’s nature-dependent economy.  

Most of St. Maarten’s ecosystems are exposed to continuous degradation, 

such as the Simpson Bay Lagoon (Duijndam et al., 2020). Most of human 

induced pressures on ecosystems originate from the large number of 

tourists traveling to the island for recreation each year. Additionally, 

governmental- and environmental organizations on both sides of the 

island lack the required funding to effectively counteract tourism 

pressures. To address both problems simultaneously, tourism user fees (TUF) 

are progressively set up. The Man of War Shoal Park for example charges 

entrance fees for diving activities, while the Réserve Naturelle operates 

with licenses for their partners operating in the reserve. While the 

implementation of those measures is useful, they only catch a fraction of 

all tourists and thus limit the value. For improvement of the financial 

sustainability of the MPAs, the reserves could try to expand the fees 

targeting a larger group of tourists and also charging the service providers. 

Another suggestion is the introduction of tourism-based taxes, which 

could be collected directly on cruise- or airports. The implementation of 

such taxes is often contested in regions with full tourism dependency due 

to fears of visitors not returning. Still, surveys in the Caribbean islands 

generally show a high Willingness To Pay (WTP) of tourists for conservation 

and protection measures. A US$5 fee per tourist would already yield an 

annual benefit of US$12 million for St. Maarten.  

The income could be used for an MPA expansion from the Dutch to the 

French conservation zone, as proposed in 2009, but declined due to lack 

of funding (Nature Foundation, 2009). The expansion would help to 

minimize the human impact on all marine ecosystems around the whole 

eastern coast of the island, including almost all of St. Maarten’s 

unprotected coral reefs. An MPA expansion would also yield additional 

benefits exceeding its cost up to three times (Brander et al., 2020). In 

summary, tourism-based taxes contribute directly and indirectly to 

environmental protection by raising awareness and income, helping to 

conserve St. Maarten’s marine ecosystems as basis for the island’s future 

tourism and socio-economic development.  

4. Results’ applications  
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