St. Eustatius National Marine Park
Report on the Economic Valuation of St. Eustatius’
Coral Reef Resources

March 2010

Tadzio Bervoets
STENAPA, National Parks Office, Gallows Bay, St Eustatius, Netherlands Antilles
+599 318 2884 (phone/fax); Info@sttatiapark.org (email); www.statiapark.org (web)
S STENAPA is a member of the Dutch Caribbean Nature Alliance (DCNA):
Safeguarding nature in the Dutch Caribbean

Table of Contents
Table of Contents................................................................................................................ 2
Executive Summary ............................................................................................................ 3
1 Introduction...................................................................................................................... 4
1.2 Introduction to the Statia Marine Park.......................................................................... 4
1.3 Status and threats to Statia’s coral reefs ....................................................................... 4
1.4 Marine Conservation in Statia ...................................................................................... 5
1.5 Introduction to Economic Valuation............................................................................. 6
2 Methods............................................................................................................................ 6
2.2 Coral Reef Associated Tourism and Recreation........................................................... 7
2.2.1 Methods used ............................................................................................................. 7
2.3 Coral Reef Associated Fisheries ................................................................................... 7
2.3.1 Methods used ............................................................................................................. 7
Limitations to Study............................................................................................................ 8
3 Results.............................................................................................................................. 8
3.1 Coral Reef Associated Tourism and Recreation Results .............................................. 8
St. Eustatius Coral Reef and Recreation Profile ................................................................. 8
3.1.1 Accommodation......................................................................................................... 9
3.1.2 Reef Associated Recreation ..................................................................................... 10
3.1.3 Diving ...................................................................................................................... 10
3.1.4 Snorkeling ................................................................................................................ 10
3.1.5 Local Use ................................................................................................................. 10
3.1.6 Marine Park Net Revenue........................................................................................ 10
Value of Reef Associated Tourism and Recreation.......................................................... 10
3.2 Coral Reef Associated Fisheries ................................................................................. 12
St. Eustatius Fisheries Profile ........................................................................................... 12
3.2.1 Commercial Fishing................................................................................................. 13
3.2.2 Fish Cleaning ........................................................................................................... 14
3.3 Local fishing for Sale, Consumption and Enjoyment................................................. 14
3.3.1 Local Fishing for Sale.............................................................................................. 14
3.3.2 Local Fishing for Consumption ............................................................................... 14
3.3.4 Local Fishing for Enjoyment ................................................................................... 14
Value of Reef Associated Fisheries .................................................................................. 15
4 Summary of Results....................................................................................................... 16
5 Practical Application: Tanker Anchoring Damages ...................................................... 17
5.1 Introduction to Tanker Traffic surrounding Statia...................................................... 17
........................................................................................................................................... 19
5.2 Application of Economic Valuation Results............................................................... 19
6 Policy Applications........................................................................................................ 19
7 Conclusions and Recommendations .............................................................................. 20
References......................................................................................................................... 23
Appendix 1: Valuation Outputs Tourism.......................................................................... 24
Appendix 1: Valuation Outputs Fisheries......................................................................... 25
Appendix 1: Valuation Outputs MPA Asscociated Fishery and Tourism........................ 27
Appendix 2: Fisheries Valuation Questionnaires ............................................................. 29
Appendix 2: Fisheries Valuation Questionnaires (processing)......................................... 32
Appendix 2: Tourism Valuation Questionnaires (Accomadation) ................................... 34
Appendix 2: Tourism Valuation Questionnaires (Diving/Snorkeling)............................. 36
Appendix 3: Tanker Anchoring Violation ........................................................................ 37

Executive Summary
The St. Eustatius National Marine Park conducted an Economic Valuation of St.
Eustatius’ coral reef ecosystems in the fall of 2009. This attempted to put a
monetary estimate on the coral reefs surrounding Statia. Coral Reefs are one of
the island’s most valuable resources; they provide a livelihood through dive
tourism and fishery and provide protection from large, damaging waves caused
by hurricanes. In order to properly manage the coral reef ecosystem, an
economic valuation is a useful tool to determine what exactly the monetary value
of a coral reef is. With an attached value, better management decisions can be
made to adequately protect this most precious of resources.
In order to complete the study four questionnaires were distributed. Two dealt
specifically with fisheries, one with hotel accommodations, and one with dive
tourism. Data was also provided by the Statia Tourism Office. Coral reefs have
direct and indirect influences on a wide range of economic factors, and the
generation of data was crucial to the successful completion of this study. Data
was inputted into a computer program created by the World Resource Institute
and which was adjusted by STENAPA to reflect Statia’s unique ecological and
economic situation.
The findings of this study have outlined that Statia’s coral reef resources provide
important goods and services to the economy of the island. The revenue that the
resource is able to generate through coral reef associated tourism and fishery is
approximately USD $11,200,454. Although this number is high, and highlights
the importance of coral reefs to the island, it also suggests that there is an
increased need for conservation, so that the value does not diminish. It is
therefore in the best interest of Statia to incoroporate environmental economic
data to: (1) Enforce land-use and development regulations in the coastal zone,
(2) Enforce strict usage of anchorage areas, (3) Incorporate economic valuation
into EIAs, (4) Include economic impacts in assessing fines for damages to reefs
from activities such as anchoring in the reserves, oil spills etc, (5) Weigh
revenues from a growing tourism industry against long-term economic losses
from environmental impacts, (6) Evaluate distributional effects (“winners” and
“losers”) of proposed coastal development projects, (7) Invest in Scientific
Research, (8) Increase support from the private and public sector in the Marine
Park Management Authority, STENAPA.

1 Introduction
The St. Eustatius National Marine Park conducted an Economic Valuation of St.
Eustatius’ coral reef ecosystems in the fall of 2009. This attempted to put a monetary
estimate on the coral reefs surrounding Statia. Coral Reefs are one of the island’s most
valuable resources; they provide a livelihood through dive tourism and fishery and
provide protection from large, damaging waves caused by hurricanes. In order to
properly manage the coral reef ecosystem, an economic valuation is a useful tool used
to determine what exactly the monetary value of a coral reef is. With an attached value,
better management decisions can be made to adequately protect this most precious of
resources. An example of an application of an economic valuation can be to determine
coral reef restoration costs in the case a large vessel, such as a tanker, drops its anchor
illegally within the Marine Park Reserves. If there is a value estimate available reflecting
the monetary value of a section of reef, management initiatives to reflect this monetary
value can be initiated and levels of fines and cost of restoration can be determined.
In order to complete the study four questionnaires were distributed. Two dealt
specifically with fisheries, one with hotel accommodations, and one with dive tourism.
Coral reefs have direct and indirect influences on all of the above categories, and the
generation of data was crucial to the successful completion of this study. Data was
inputted into a computer program created by the World Resource Institute and which
was adjusted by STENAPA to reflect Statia’s unique ecological and economic situation.
1.2 Introduction to the Statia Marine Park
The St Eustatius Marine Park (Image 1) was created in 1996 and extends around the
entire island from the high water line to 30m depth contour. The island lies in the North
Eastern Caribbean (17º 49’N, 62º 98’W) within the Lesser Antilles Arch. The island is
volcanic, and ancient weathered volcanic cones dominate the landscape including The
Quill (600m) in the South and Boven (289m) in the North West. St. Eustatius is part of
the Kingdom of the Netherlands and is regarded by the European Union as an overseas
territory. The marine park falls entirely within the territorial waters and jurisdiction of St.
Eustatius and is protected by the Marine Environment Ordinance which was passed in
1996.
1.3 Status and threats to Statia’s coral reefs
The St. Eustatius Marine Park covers an area of 27.5 km2 and protects a variety of
habitats, including pristine coral reefs (drop off walls, volcanic ‘fingers’ and ‘bombs’, spur
and groove systems), 18th century shipwrecks and modern-day artificial reefs to
promote fishing and dive tourism (including a 100m cable-laying ship). Recent data has
shown that Statia is listed as one of the top dive destinations in the Caribbean with
exceptionally healthy marine ecosystems with high bio-diversity and coral cover (St.
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Eustatius Marine Park Management Plan 2007). Within the Park are two activelymanaged Reserves in which no fishing or anchoring is permitted to conserve marine
biodiversity, protect fish stocks and promote sustainable tourism. In addition to regular
mooring maintenance (dive, snorkel and yacht sites), patrols and research, the Marine
Park works closely with three local dive centers to ensure that diving practices minimize
impact on the reef.
Statia’s marine environment is a home, migratory stop over or breeding site for 4 IUCN
Red List Species, 10 CITES Appendix I species and 98 Appendix II species (St.
Eustatius Marine Park Management Plan 2007).
1.4 Marine Conservation in Statia
The Marine Park is managed by a local non governmental, not for profit foundation
(‘stichting’} called the St Eustatius National Parks Foundation (STENAPA) which was
incorporated in the Netherlands Antilles on 21st November 1988 and first registered with
the St Maarten Chamber of Commerce and Industry on the 28th August 1995
(registration #80371) (St. Eustatius Marine Park Management Plan 2007). STENAPA
has a co-management structure with stakeholders, conservationists and other interested
parties on the board. The management of the marine park is carried out by the Parks
Manager and the park rangers. Two office administrators also work on the marine park
administration and organization.

Image 1. The St. Eustatius National Marine Park
5

1.5 Introduction to Economic Valuation
There are numerous anthropogenic impacts that negatively influence coral reef
ecosystems (http://www.wri.org/project/valuation-caribbean-reefs). These can range
from over-fishing to unrestrained costal development and sewage discharge into the
ecosystem. Many of these activities occur because an individual or group seizes an
immediate benefit, without considering the broader and longer term consequences
unsustainable practices may have on society (Cooper et al, 2009). An Economic
Valuation analysis attempts to quantify the value of the array of goods and services
provided by these ecosystems (Cooper et al, 2009) and attempts to place a ‘rough’
dollar estimate and seeks to highlight the importance that the goods and services
provided by the coral reef ecosystem provides to the economy. Economic Valuation can
help facilitate more sensible, far sighted decision-making and can help policy makers
understand the benefits of investing in conservation and enforcing development
regulations. Valuation can also help decision-makers identify winners and losers under
current practices as well as to form future management and development decisions
(Cooper et al, 2009).
There are various methods used to determine the value of an ecosystem. A Total
Economic Valuation (TEV) is a broad, far-reaching study which seeks to value all of the
goods and services provided by an ecosystem. A TEV study takes into account all
values placed on that ecosystem for both use and non-use values, including the value a
society places on the knowledge that the ecosystem is there and will be available for
future generations (Bequest Value) (Bervoets, 2008). A TEV is a very involved and
lengthy process, the execution of which can have significant costs associated with it
(Bervoets, 2008). Another method of valuing an ecosystem, and the method used for the
valuation of St. Eustatius’ coral reefs, identifies and values only a subset of the goods
and services which an ecosystem provides (Cooper et al, 2009). Any valuation study of
a coral reef ecosystem attempts to estimate the value, or wellbeing, that society gains
from an ecosystem (Pendleton 2008).
2 Methods
The Economic Valuation method used in this study is adapted from the World Resource
Institute’s (WRI) Coastal Capital Project. Burke et al. 2008 fully describe the methods
used in the valuation study developed by the WRI. More information on the Coastal
capital Project can be found at http://www.wri.org/project/valuation-caribbean-reefs.
The study that was conducted in St. Eustatius did not attempt to capture the Total
Economic Valuation of the coral reef ecosystem, but instead focused on two of the most
important goods and services provided by the coral reef resource, namely Coral reef
Associated Fishery and Coral reef Associated Tourism. The data on these two
resources was retrieved by way of questionnaires that were distributed to fishers, fishery
officers, dive centre owners, and hotel owners/operators. The questionnaires can be
easily delivered and updated as need be, allowing future repeatability of this study.
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Because only two resources were valued the study significantly underestimates the true
value of the coral reef resource. Future studies should involve segments on coastal
protection provided by St. Eustatius coral reefs as well as the accounting for non-use
values. Information was also provided by the St. Eustatius Tourism Development
Foundation, especially with regards to figures on visitation and visitor behavior. This
study used 2009 as a base year for all data pertaining to Coral reef Associated Fishery
and Coral reef Associated Tourism.

2.2 Coral Reef Associated Tourism and Recreation

2.2.1 Methods used
In the St Eustatius Study the value of Coral Reef Associated Tourism and Recreation
was calculated by estimating revenues from marine recreation (such as SCUBA diving
and snorkeling) and revenues generated through the accommodation sector.
The data was acquired through the distribution of questionnaires to dive shop operators
and the operators/owners of hotels (appendix). Those surveyed were asked to answer
questions that reflected number of guests using their services, the prices charged for the
use of those services, and the operation costs. Through cooperation from the St.
Eustatius Tourism Office data was also provided on the characteristics of the
accommodation sector such as room rates, minimum wage and any taxes involved.
Data was then inputted in the Coral Reef Associated Fisheries and Tourism Excel sheet
created by the WRI and adjusted by the St. Eustatius Marine Park.
2.3 Coral Reef Associated Fisheries

2.3.1 Methods used
The data for the Coral Reef Associated Fisheries was also acquired through the use of
questionnaires (Appendix). A fishermen workshop was held with all local fishermen in
December 2009, and a segment of this workshop was the deployment of the
questionnaires. Fishermen were asked to answer questions concerning how much time
is spent fishing, the costs involved in fishing, the prices at which fish are sold, and the
species most targeted. Further questionnaires were delivered to the sole fish processor
on the island and a fish wholesaler.
Positive or negative changes within the coral reef ecosystem and in reef health in
general will affect the life cycle of the most commercially viable fish species and thus
fisheries productivity and thus also fisheries revenue (Cooper et al, 2009). Additional
information on fisheries was gathered through information contained in Dilrosun 2004.
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Limitations to Study
This study relied heavily on the distribution and completion of questionnaires, therefore
the data that was collected is subject to under-guessing and over-guessing by the
respondent. Data therefore might not be as reliable as it would have been had it been
based on empirical research. It should also be taken into account that the results of the
study are an underestimation, as the value of the resource is generally of much greater
value than what has been shown in the results of the study.
It is also necessary to take into consideration that this study is just a snapshot of the
levels of use currently associated with the resource (Cooper et al, 2009). It does not take
into account whether these resources are being used at a sustainable level and does
not address the damage that might occur as a result of unsustainable practices such as
poor diver buoyancy, poor waste treatment facilities, uncontrolled coastal development
and unsustainable fisheries. It is also important to keep in mind that the potential value
with regards to Coral reef Associated Tourism and Fishery is not assessed. A study
determining the potential value of the coral reef resource would be an additional boost to
any existing valuation study.
3 Results
Results of the Valuation Study were arrived at for both Coral reef Associated Tourism
and Coral Reef Associated fishery. As discussed in the methods section all the gathered
data was inputted into the program developed by the WRI and adjusted by STENAPA to
reflect the needs of the Marine Park.
3.1 Coral Reef Associated Tourism and Recreation Results
Results for Coral Associated Tourism and Recreation were arrived at by valuing three
categories: (1) Accommodation, (2) Reef Recreation, and (3) Marine Park Net Revenue.
Results were then aggregated to arrive at the total value of Reef Associated Tourism
and Recreation.
St. Eustatius Coral Reef and Recreation Profile
The main reasons why people visit St Eustatius is for the diving and the natural
environment (image 3, 4). The number of divers visiting the Protected Area has been
gradually increasing. During 2006, the number of divers registered with Statia Marine
Park increased by 20% from 2005 (St. Eustatius Marine Park Management Plan 2007).
Data shows that the number of divers has steadily increased since the slump in tourism
in 2001/2, and is consistently reaching record levels. The proportion of divers purchasing
an annual pass (66%) increased between 2005 and 2006.
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Figure 1 Number of divers registering with St Eustatius Marine Park (data from
STENAPA)
The large majority of divers in 2006 originated from the USA, followed by Holland,
Switzerland, France, Netherlands Antilles and UK. A larger proportion of divers came
from the USA than previous years, and many of these were yacht visitors and live
aboard customers.

Image 2 A diver at Mushroom Gardens dive site (source: Brenda S. and R. Duncan
Kirkby)
3.1.1 Accommodation
Approximately 11076 visitors visit St. Eustatius on a yearly basis (SEDF, 2009) and stay
an average of eight nights. It was determined that approximately 80% of those visitors
engage in coral reef related activities. Accommodation on yachts anchoring overnight
was included in the accommodation section. The total spending on Reef Related
Accommodation is USD $ 2,290,883.
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3.1.2 Reef Associated Recreation
Reef Associated Recreation was divided into (1) Diving, (2) Snorkeling, and (3) Local
Use. All individual values were aggregated to arrive at the total value for Coral reef
Associated Recreation.
3.1.3 Diving
It was estimated that 80% of all visitors that use the Marine Park engage in diving
activities. Total spending on diving is USD $4, 041, 326.
3.1.4 Snorkeling
It was estimated that 5% of visitors go snorkeling and engage in on average one (1)
snorkel trip during their visit. 80% of all snorkelers require the use of rented equipment
resulting in some revenue generated. Total spending on diving is USD $9,636.
3.1.5 Local Use
Local use refers to the value placed by the local population on the Coral reef Ecosystem.
It was estimated that 80% of the 3183 residents on Statia classified as ‘locals’ regularly
engage in Coral reef related activities. It is estimated that locals use the coral reef
ecosystem on average 4 times per year. Activities engaged in include swimming,
snorkeling, and camping. Total spending on Local Use is USD $133,686.
3.1.6 Marine Park Net Revenue
It was determined that the Statia National Marine Park collects approximately USD
$24,000 through the collection of dive tag fees and USD $2,400 in snorkel fees. USD
$3000 is collected from vessels anchoring or mooring in the Marine Park. Total revenue
generated by the Marine Park through Tourism and Recreation is approximately USD
$30,000.
Value of Reef Associated Tourism and Recreation
Total Spending associated with Coral Reef Associated Tourism and Recreation was
arrived at through the aggregation of the above mentioned values. Total spending was
estimated at approximately USD $9,136,299 (see Table 1).
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Image 3 Statia’s Rich Marine Biodiversity (source: Brenda S. and R. Duncan Kirkby)

Table 1: Economic Contribution of Coral Reef Associated Tourism and Recreation
Expenditure Categories
1. Accommodation
Percent of accommodation revenue that is
reef-related
Reef-associated Gross Revenue
Reef-associated Net Revenue (Gross minus
costs)
Net revenue remaining in the country (net revenue –
leakages)
Transfers to the economy (taxes, via wages and service
charges)
Total Value
2. Diving
Gross Revenue
Net Revenue (Gross minus costs)
Transfers to the economy (taxes, via wages and service
charges)
Total Value
3. Snorkeling and Boating
Gross Revenue
Net Revenue (Gross minus costs)
Transfers to the economy (taxes, via wages and service
charges)

Gross Revenues (USD/ Year)

80%
$2,354,688
-$22,784
-$15,949
$2,306,831
$2,290,883

$4,645,202
$1,161,301
$2,880,025
$4,041,326

$11,076
$2,769
$6,867
11

Total Value

$9,636

4. Marine Parks
Gross Revenue
Net Revenue (Gross minus costs)

$29,398
$29,398

5. Other Direct Expenditures - Total Value

$306,000

TOTAL DIRECT ECONOMIC IMPACTS

$6,677,243

TOTAL DIRECT AND INDIRECT IMPACTS

$6,677,243

Local Use of Coralline Beaches
Local Use from reef recreation
Diving Consumer Surplus
Snorkeling Consumer Surplus

$101,856
$31,830
$2,322,601
$2,769

TOTAL ECONOMIC IMPACT OF
REEF-RELATED TOURISM AND
RECREATION

$9,136,299

3.2 Coral Reef Associated Fisheries
There is no systematic data available on the fisheries composition in St. Eustatius. The
Federal Department of Agriculture, Animal Husbandry and Fisheries conducted an
inventory of fisheries on St. Eustatius (Dilrosun 2004) (Appendix). Some data from the
study are included in the valuation, however, based on the extent of time between that
report and this valuation study, it was decided to survey fishermen as part of a
Fishermen Education Workshop held on December 1st 2009. 20 fishermen were
surveyed on their fishing activities and the resulting data was inputted in the WRI
computer program. The Coral reef Associated Fishing component is divided into three
(3) categories; (1) Commercial Fishing, (2) Local Fishing for Enjoyment and (3) Fish
Cleaning.
St. Eustatius Fisheries Profile
The St. Eustatius fishers primarily fish on the narrow shelf surrounding the island. In
1996 STENAPA was granted effective control over the island shelf from the high water
mark to the 30 meter (100 ft) depth contour. In addition fishing is restricted to hand line
fishing within the Marine Reserves. Fishermen are restricted to catching a maximum of
20 queen conch (Strombus gigas) per year in the marine park area. Some recreational
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hand lining and trolling is carried out at the weekends. Local fishermen only are allowed
to trawl a line with hook through the reserve on return from fishing trips.
There are about 20 fishermen on the island of St. Eustatius. Considering the small scale
island economy this is a significant social economical factor (Dilrosun, 2004). The
money that is generated by the fishery sector, directly and indirectly, is invested back
into the St. Eustatius economy, since all the fishermen are locals. In addition indirect
taxes are generated from fuel, two stroke oil, fishing gear, spare parts and engines. The
aggregated value of the fishery sector is also an important factor to the island economy
(Dilrosun, 2004). The spiny lobster (Panulirus argus) fishery is without doubt the most
important fishery on the island.

Image 4 Fishing traps are used frequently within St Eustatius Marine Park (source:
STENAPA).
3.2.1 Commercial Fishing
During the distribution of Economic Valuation Questionnaires during the St Eustatius
Fisher Education Workshop, enough data was generated to enter into the tool and gain
an insight into the level of commercial fishing conducted by local fishers. Of the 20
fishermen surveyed eight (8) fished full-time and twelve (12) fished part-time. There
were six (6) actively used fishing boats that measured below fifteen feet in length and
five that measured above. There is only one landing site in Gallows Bay. The average
price of Reef Fish per kilogram was set at $11, - USD. and the average price of shellfish
per kilogram was $20, - USD. The species most targeted commercially are Grouper
(Serranidae), Conch (Strombus gigas), Parrotfish (Scaridae), Snapper (Lutjanidae),
Grunts (Haemulidae), and Lobster (Panulirus argus). Of these Lobster and Conch have
the highest commercial value at approximately USD $20, - per kilo. Grunts and
Parrotfish had the lowest commercial value at approximately USD $10, - per kilo.
The primary local market for fishery is the Hospitality Sector, with approximately 70 to
80% of locally caught fish and shellfish being sold to hotels and restaurants. The
remaining catch is either sold locally or is exported to the neighboring islands,
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particularly to St. Maarten. It is interesting to note that on average a local fisher makes
approximately $3 USD profit per Kilogram sold.
Taking into account the above mentioned factors, the total contribution of Commercial
Fishing to the value of St. Eustatius’ coral reefs is $840,215 USD.
3.2.2 Fish Cleaning
During meetings held with fishers it was decided to include the added value of fish
cleaning to the study. Fish cleaning refers to the extra charge fishers place on their
catch if the buyer wants the catch cleaned (cleaning usually consists of gutting and
scaling the fish in the case of finfish and removal from shell in the case of conch). 10%
of all fish caught were requested to be cleaned for which a fee of $2, - USD was
charged. The total revenue from fish cleaning is $183,099 USD.
3.3 Local fishing for Sale, Consumption and Enjoyment
Local fishing for Sale, Consumption and Enjoyment are fishing values that are not
associated with commercial fishery but which do have a significant economic
contribution.
3.3.1 Local Fishing for Sale
Again based on stakeholder meetings it was decided that a separate section be included
in the study to reflect the value the local population places on fishing. This fishing,
although categorized as fishing for local enjoyment, can also result in the catch being
sold locally. Respondents were asked to place value on the sale of fish caught while not
expressly engaged in commercial fishing. Based on this a value of $381,960 USD was
calculated for the sale of fish that was caught while fishing non-commercially.
3.3.2 Local Fishing for Consumption
The value placed on fishing for consumption is relatively high compared to that of sales.
It was calculated that respondents place a total value of $572, 940 USD on the fishing
for the consumption of local fish.
3.3.4 Local Fishing for Enjoyment
Local fishing for Enjoyment is related to fishing for the sake of fishing. Based on
stakeholder questionnaires that were distributed, 15% of the local population engages in
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some form of recreational fishing. The total value calculated for Fishing for Enjoyment is
$85, 941 USD.
Value of Reef Associated Fisheries
Total Spending associated with Coral Reef Associated Fisheries was arrived at through
the aggregation of the above mentioned values. Total spending was estimated at
approximately USD $2,064,155 (see Table 2).

Table 2: Economic Contribution of Coral Reef Associated Fisheries
Transfers to the economy (Wages)
$233,393
Gross Revenues
Expenditure Categories
(USD/Year)
Total Commercial Fishing Value
$840,215
1. Commercial Fisheries
In US Dollars:
2. Fish Processing and Cleaning
Gross Revenue
Net Revenue
Gross Revenue from Processing

$933,573
$606,822
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Net Revenue from Processing Sale
Transfers to the economy (Wages)
Total Revenue from Cleaning Fish

$0
$0
$183,099

Total Fish Processing and Cleaning Value

$183,099

3. Local Fishing
4
Sum
mary
of
Resul
Total Local (non-commercial) Fishing Value
$1,040,841 ts
Table
Total Direct Economic Impacts (including local
3:
use)
$2,064,155 Econ
omic Contribution of the Coral Reefs of St. Eustatius: Summary of Results (per annum)
Value of Local Fish Sale
Value of Local Fish Consumption
Value of Local Fish Enjoyment

$381,960
$572,940
$85,941

Expenditure Categories

Gross Revenues (USD/ Year)

1. Accommodation
Total Value

$2,290,883

2. Diving
Total Value

$4,645,202

3. Snorkeling and Boating
Total Value

$11,076

4. Marine Parks
Gross Revenue

$9,636

5. Other Direct Expenditures - Total Value

$29,398

TOTAL DIRECT ECONOMIC IMPACTS

$306,000

Total economic impact of reef-related tourism
and recreation

$9,136,299

1. Commercial Fisheries
Total Commercial Fishing Value

$840,215

16

2. Fish Processing and Cleaning
Total Fish Processing and Cleaning Value

$183,099

3. Local Fishing
Total Local (non-commercial) Fishing Value

$1,040,841

Total Direct Economic Impacts (including
local use)

$2,064,155

Annual Value of the two goods and Services
Combined

$11,200,4541

5 Practical Application: Tanker Anchoring Damages
5.1 Introduction to Tanker Traffic surrounding Statia
St. Eustatius is home to the largest port in the Netherlands Antilles (St. Eustatius Marine
Park Management Plan 2007)due to the presence of the Statia Oil Terminal owned by
Texas based NuStar Energy. The Oil terminal acts as a trans-shipment point for several
million barrels of oil and its infrastructure for offloading and unloading oil lies within the
Statia National Marine Park. Within the Marine Park there are also various designated
Tanker Anchorage Zones (image 5) in which tankers are allowed to anchor. However,
the dropping of anchors outside of the Anchorage Zones is not uncommon (See
Appendix for a Case Study). There have been approximately seven (7) incidents in
2008/2009 involving tankers anchoring outside of their designated anchorage areas. In
some cases this anchoring has occurred within the Marine Park Reserves in areas with
valuable coral reef ecosystems and some cases the coral substrate has been
considerably damaged (Image 6). Previously, STENAPA had no base to set limits for
fines and restoration fees associated with the damage of coral substrate. Labor costs of
responding to illegal anchoring and a fine based on National and Island Ordinances set
by the prosecutor were the only available recourse for action against damage as a result
of anchoring.

1

Annual economic contribution of coral reefs is between USD $ 8,374,020* and USD $ 12,201,886, approximately
3% the GDP of the Netherlands Antilles. The figure mentioned above is the mean of the above mentioned figures.
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Image 6 Designated Tanker Anchorage Zones (STENAPA)
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Image 7: Diver above illegally placed anchor (STENAPA)
5.2 Application of Economic Valuation Results
Based on the results outlined above, with a low estimate for the value of Statia’s coral
reefs set at USD $11,200,454, a rough calculation for one meter of reef substrate can be
conducted. Damage estimates can then be taken per one meter of reef substrate. Statia
has approximately 28 square kilometers of coral reef valued at USD $11,200,454. If one
were to calculate for one meter of reef a value of USD $ 400, - is arrived at. It can be
safely stated then, based on the above figures and calculation, that it is possible to set
USD $400,- per meter of damaged coral substrate as the level for compensation after an
event of anchor damage.
6 Policy Applications
Based on the results outlined above, approximately 11000 tourists visit the island. Of
these 80% engage in coral reef related activities. Those engaging in coral reef related
activities spend approximately nine million United States dollars on accommodation,
food, and coral reef oriented activities. The main reason why this 80% of visitors comes
to the island is because Statia has a well protected and managed Marine Park.
Conversely, the management authority of the Statia Marine Park, STENAPA, is heavily
reliant on grant-based funding and government subsidies which barely covers the cost of
managing the resource.
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Unfortunately, this reliance on grant-based funding and government subsidies is not
always reliable, specifically on a year to year basis, and because of this management
levels fall below what they should be in order to maintain a healthy ecosystem that
would continue to attract the interest of visitors. Because of limitations on operational
activities such as the hiring of additional staff, fuel costs, and equipment limitations
(Cooper et al, 2009), some conservation activities can not be conducted.
With the increasing threat to coral reef ecosystems on a global, regional, and local scale,
there has to be an increase in management options available to STENAPA to be able to
carry out its work. Failure to realize the importance of this can result in the resource
declining and not being as attractive to visitors, in turn resulting in a loss to the economy
of the island. It is therefore important to highlight, in monetary terms, the contribution the
resource makes to the local economy and the value of that resource as is. It is in the
interest of all stakeholders to the Marine Park, and indeed in the interest of the island as
a well-functioning community, to continue to and increase support for the Marine Park
Management organization. Even with, say an increase in support from government,
financial contributions will continuously fall short of what is needed to fully protect and
manage the resource, but would ensure that the resource is available to both visitors
and locals alike.
7 Conclusions and Recommendations
The findings of this study have outlined that Statia’s coral reef resources provide
important goods and services to the economy of the island. The revenue that the
resource is able to generate through coral reef associated tourism and fishery is
approximately USD $11,200,454. Although this number is high, and highlights the
importance of coral reefs to the island, it also suggests that there is an increased need
for conservation, so that the value does not diminish. As coral reefs are becoming
increasingly threatened on a global, regional and local scale it would be in the best longterm interest for Statia to use the value of the resource in decision making and in policy
actions.
It would therefore be in the best interest of Statia to:
1.
Enforce land-use and development regulations in the coastal zone.
Increased development will result in increased stresses on the resource. With the island
moving towards increased development with regards to the tourism sector, it is essential
that enforcement is in place.
2.
Enforce strict usage of anchorage areas
One of the major threats to coral substrate is the anchoring of tankers outside of the
designated anchorage zones. This has to be strictly enforced and communicated to the
necessary authorities
3.

Incorporate economic valuation into EIAs.
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The old adage “money talks” has become increasingly pertinent in our modern age, and
the monetary value of the resource should be included in any study on an activity that
might negatively affect that resource.
4.
Include economic impacts in assessing fines for damages to reefs from
activities such as anchoring in the reserves, oil spills etc.
Due to the heavy industry that occurs on and surrounding the island due to the presence
of the Statia Oil Terminal, it is important to set the level of compensation claims as
standard in the event that the resource is damaged in some way. This will facilitate the
process of receiving compensation and possible steps toward rehabilitation of the
resource.
5.
Weigh revenues from a growing tourism industry against long-term
economic losses from environmental impacts.
Tourism is increasingly becoming important to the economy of Statia and this will bring
with it the inevitable influx of new development. It should be realized however, that the
majority of visitors to the island come to enjoy the coral reef resource, and it is therefore
necessary to weigh revenues against losses through impacts.
6.
Evaluate distributional effects (“winners” and “losers”) of proposed coastal
development projects.
Every form of coastal development brings with it a portion of the population that gains
and a segment of the population that looses. It is important to determine the effect to
which parties will loose or gain from a certain project, for example, will fisheries be
affected if a new jetty is constructed, will a new pier affect longshore movement and take
away coastal recreation areas etc. etc.
7.

Invest in Scientific Research
Scientific research is essential to know what the state of the resource is, which possible
changes might happen in the future, and how to adequately protect said resource.
8.
Increase support from the private and public sector in the Marine Park
Management Authority, STENAPA.
Support, both in monetary terms as well as through other activities, is essential for a
Management Organization to be able to protect the resource. The results of this study
highlights the importance the coral reef resource has on the local economy, and that if
the resource is affected the trickle down effect on the community can be significant. It is
therefore important that support not only continues but increases for the Marine Park
management authority, so that they may execute their mandate and adequately manage
and protect the resource.
Further research: This is, by no stretch of the imagination, a definitive report on the
valuation of Statia’s coral reef ecosystem. Rather it is the report of a pilot study
attempting to establish an economic value to Statia’s coral reef resource. There are
additional studies which would compliment this one and make it more comprehensive. A
study on Shoreline Protection should definitely be considered in the future in order to
determine the extent to which local reefs protect the shoreline from wave erosion,
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especially during periods of significant northerly swell. Secondly, a study incorporating
both use and non-use values would be valuable, possibly using the Contingency
Valuation or Choice Model Methods in order to measure local value in non-monetary
terms.
Hopefully, this study has shown that Statia’s coral reef ecosystem contributes
significantly to the economy of the island, and is an important resource that needs to be
managed and protected. Although Statia’s coral reef ecosystem, as with all coral reef
ecosystems throughout the world, are increasingly under threat, it is important to note
that local reefs are being managed and protected at a high level through the work
executed by the St. Eustatius National Park’s Office. Hopefully this study will assist in
the difficult but important tasks mandated to them by the people of St. Eustatius.
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Appendix 1: Valuation Outputs Tourism
Valuation Output: Recreation and Tourism
Study Area: The St. Eustatius National Marine Park
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1. Accommodation
Percent of accommodation revenue that is reefrelated
Reef-associated Gross Revenue
Reef-associated Net Revenue (Gross minus costs)
Net revenue remaining in the country (net revenue leakages)
Transfers to the economy (taxes, via wages and
service charges)
Total Value
2. Diving
Gross Revenue
Net Revenue (Gross minus costs)
Transfers to the economy (taxes, via wages and
service charges)
Total Value
3. Snorkeling and Boating
Gross Revenue
Net Revenue (Gross minus costs)
Transfers to the economy (taxes, via wages and
service charges)
Total Value
4. Marine Parks
Gross Revenue
Net Revenue (Gross minus costs)
5. Other Direct Expenditures - Total Value
TOTAL DIRECT ECONOMIC IMPACTS

80%
$2,354,688
-$22,784
-$15,949
$2,306,831
$2,290,883
$4,645,202
$1,161,301
$2,880,025
$4,041,326
$11,076
$2,769
$6,867
$9,636
$29,398
$29,398
$306,000
$6,677,243

Appendix 1: Valuation Outputs Fisheries
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Total Fisheries Value
Study Area: The Statia National Marine Park. St. Eustatius Netherlands Antilles
1. Commercial Fisheries
In Selected Currency:

In US Dollars:

Gross Revenue
Net Revenue
Transfers to the economy (Wages)

$933,573
$606,822
$233,393

$US
$US
$US

$933,573
$606,822
$233,393

$US
$US
$US

Total Commercial Fishing Value

$840,215

$US

$840,215

$US

Gross Revenue from Processing
Net Revenue from Processing Sale
Transfers to the economy (Wages)
Total Revenue from Cleaning Fish

$0
$0
$183,099

$US
$US
$US
$US

$0
$0
$183,099

$US
$US
$US
$US

Total Fish Processing and Cleaning
Value

$183,099

$US

$183,099

$US

$381,960
$572,940
$85,941

$US
$US
$US

$381,960
$572,940
$85,941

$US
$US
$US

Total Local (non-commercial) Fishing
Value

$1,040,841

$US

$1,040,841

$US

Total Direct Economic Impacts (including local
use)

$1,382,984

Euros

$2,064,155

$US

$0
$0
$0

$US
$US
$US

2. Fish Processing and Cleaning

3. Local Fishing
Value of Local Fish Sale
Value of Local Fish Consumption
Value of Local Fish Enjoyment

4. Indirect (Secondary) Economic Impacts
Indirect Effects Harvesting Multiplier
Indirect Effects Processing Multiplier
Indirect Effects Overall Fisheries Multiplier

$0
$0
$0

$EC
$EC
$EC
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Appendix 1: Valuation Outputs MPA Associated Fishery and Tourism

Summary: Estimated Economic Impact from MPAassociated Tourism and Fisheries per Year
Number of recorded visitors to the MPA
Estimated "true" visitation to the MPA
Current annual spending on MPA
management
Aspirational spending level

5,099
11,852
$
$

538,618
1,000,000

Low Estimate
Accommodation
Total revenue from MPA-associated
accommodation
Taxes and service charges
Tax revenue from cruise visitors

High Estimate

-

-

$
$
$

11,667,672
2,368,492
-

$
$
$

16,984,152
3,538,117
-

$
$
$
$
$

146,162
27,338
800
-

$
$
$
$
$

146,162
27,338
800
-

$

12,145

$

12,145

Reef Recreation
Revenue from diving
Revenue from snorkeling
Revenue from sport fishing
Revenue from boat rentals
Revenue from beaches
Total taxes from MPA-associated reef
recreation

Other Tourist Spending
Other tourist spending on MPA-associated
days
Taxes associated with other spending

$
$

-

$
$

-

MPA-associated tourism totals
Revenue from MPA fees
Total MPA-Associated Tourism Revenue
Total Taxes & fees (including MPA fee)

$
$
$

35,465
11,841,972
2,416,102

Direct Economic Impact of MPA Tourism

$

14,258,074

$

20,744,179

Total (dir + ind) Economic Impact of MPA
Tourism

$

8,337,088

$

12,164,953

MPA-Associated Fisheries
Total catch inside the MPA (lbs / yr)
Lobster
Conch
Finfish

$
$
$

USD

$
$
$

35,465
17,158,452
3,585,727

USD

371
135
921

$
$
$

453
165
1,125
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Other

$

-

$

-

Total MPA-Associated Fisheries Revenue
Lobster
Conch
Finfish
Other
TOTAL

$
$
$
$
$

10,342
4,137
21,675
36,153

$
$
$
$
$

12,640
5,056
26,491
44,188

Total export revenue minus taxes
Tax revenue from export fish sales
Total local sale revenue minus taxes
Tax revenue from local fish sales
Subsistence revenue

$
$
$
$
$

3,591
27,228
6,113

$
$
$
$
$

4,389
33,279
7,471

MPA-associated fisheries totals
Direct Economic Impact MPA Fisheries

$

36,932

$

45,139

$

8,374,020

$

12,201,886

Tourism and Fisheries Totals

Total (dir + indir) Impact MPA Fisheries and
Tourism

Valuation Tool Created by the World Resources Institute (2009)
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Appendix 2: Fisheries Valuation Questionnaires
Total Economic Valuation of Coral reef Ecosystems
Fishing Survey
Dear fisher,
STENAPA is initiating a research project which will attempt to place a monetary value on
our local coral reef ecosystems. Information from fishermen is an important component of
this research project. Please answer/fill in all of the questions to the best of your ability.
Thank you!
I. Name Interviewer:
II. Name Interviewee:
III. Date of interview:
IV. Start time/end time of
interview

First:
First:

Last
Last:

Start time:

End time:

How many people currently fish in your household?
_______ people
(Important Note – fishing can include any method of harvesting marine food from the sea; hook and line,
spearing, netting, gathering lobster, fishtpots, etc).

How many weeks do you fish per year?
_______ weeks
On average how many days per week do you fish?
_______ days
On average how many hours per day do you spend fishing?
_______ hours
How much do you usually catch?
_______ kilos

Can you indicate your reasons for you to go fishing? (Tick all options that apply)
1. I enjoy fishing
2. I catch for food
3. To give catch to family and friends
4. For tradition: my family has always fished. Fishing is my life!
5. Fishing strengthens the bond with my friends and family
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6. Other, specify …
7. Don’t know

What percentage of your total catch is made up of each of the following types of fish? (Distribute catch
across the different types of fish, total table should add to 100%)
Type of catch
1. Grouper
2. Grunts
3. Parrotfish
4. lobster
5. Conch
6. Bait fish

Share (must add up to 100%)

What is the average price per kilo you sell your catch for?
Nafl. ______ per kg.
Please indicate which fishing technique(s) you usually use? (Tick all options that apply)
Hand line
Rod and reel
Trawling
Diving for lobster
Spear fishing
Bait netting
Fishpots
Other techniques. Specify_______________
Are you employed full time or part time?
1. Full Time
2. Part Time

Do you fish full time or part time?
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1. Full Time
2. Part Time

Thank you very much for your cooperation, your participation has made a difference in
conserving our Marine Environment. All information included in this survey will be held
strictly confidential.
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Appendix 2: Fisheries Valuation Questionnaires (processing)
Total Economic Valuation of Coral reef Ecosystems
Fish Processing Survey
STENAPA is initiating a research project which will attempt to place a monetary value on
our local coral reef ecosystems. Information from commercial fish processors is an
important component of this research project. Please answer/fill in all of the questions to
the best of your ability. Thank you!
I. Name Interviewer:
II. Name Interviewee:
III. Date of interview:
IV. Start time/end time of
interview

1.

First:
First:

Last
Last:

Start time:

End time:

Can you indicate what you purchase fish for? (Tick all options that apply))
1. I own a restaurant
2. I am a fish reseller
3. I own a grocery store

2.

What percentage of your total purchase is made up of each of the following types of fish?
(Distribute catch across the different types of fish, total table should add to 100%)
Type of catch

Share (must add up to 100%)

1. Grouper
2. Grunts
3. Parrotfish
4. lobster
5. Conch
6. Bait fish

3.

What is the average weight in kilograms of your total purchase?
______ kg.
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4.

What is your purchase price in kilograms for each species?
Type of catch

Nafl. Per kg.

1. Grouper
2. Grunts
3. Parrotfish
4. lobster
5. Conch
6. Bait fish

5.

What is your selling price in kilograms for each species?
Type of catch

Nafl. Per kg.

1. Grouper
2. Grunts
3. Parrotfish
4. lobster
5. Conch
6. Bait fish

Thank you very much for your cooperation, your participation has made a difference in
conserving our Marine Environment. All information included in this survey will be held
strictly confidential.
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Appendix 2: Tourism Valuation Questionnaires (Accommodation)

Total Economic Valuation of Coral reef Ecosystems
Accommodation Survey
Dear hotel owner,
STENAPA is initiating a research project which will attempt to place a monetary value on
our local coral reef ecosystems. Information from the accommodation sector is an
important component of this research project. Please answer/fill in all of the questions to
the best of your ability. Thank you!

1.

2.

What is the average hourly wage for employees at your establishment? Nafl._______

What are the average hours worked per week per employee at your establishment?
._______hours

3.

How many employees are assigned to each room?
_______employees

4.

How much do you charge as a service fee at your establishment?
Nafl._______

5.

How many employees do you have?
______ People

6.

How many rooms does your hotel have?
_______Rooms

Thank you very much for your cooperation, your participation has made a difference in
conserving our Marine Environment. All information included in this survey will be held
strictly confidential
34
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Appendix 2: Tourism Valuation Questionnaires (Diving/Snorkeling)
Total Economic Valuation of Coral reef Ecosystems
Diving Survey
Dear dive shop owner,
STENAPA is initiating a research project which will attempt to place a monetary value on
our local coral reef ecosystems. Information from the diving sector is an important
component of this research project. Please answer/fill in all of the questions to the best of
your ability. Thank you!
I. Name Interviewer:
II. Name Interviewee:
III. Date of interview:
IV. Start time/end time of
interview

First:
First:

Last
Last:

Start time:

End time:

1.

What is the average number of dives conducted per diver at your dive shop? _____

2.

What is the average price per dive at your dive shop? Nafl._______

3.

On an annual basis, what percentage of your customers follow a course at your dive shop?
_______%

4.

What is the average price of a complete set of equipment rental per dive? Nafl._______

5.

What percentage of your customers come to go snorkeling? ____%

6.

On average, how many trips does a snorkeler make? _____trips

7.

8.

What is the average price of a complete set of equipment rental per snorkel trip?
Nafl._______
What percentage of snorkelers use rented equipment? ____%
Thank you very much for your cooperation, your participation has made a difference in
conserving our Marine Environment. All information included in this survey will be held
strictly confidential.

36

Comments

Appendix 3: Tanker Anchoring Violation

ST EUSTATIUS NATIONAL PARKS NOTICE OF VIOLATION

Location

: 17o 28.403N - 62o 59.917 W in 24m of Sea Water

Date

: Wednesday, 25th March 2009

Violator

: Hienrich Oldendorff, Captain- Lothar Blocks

Violation

: Anchorage South of Anchorage Zone and inside the Marine Park

Reported by : Lee Munson, Marine Park Manager
Witnesses

: Tadzio Bervoets
: Walter Blair (Gadget) Marine Park Ranger

: I, the Marine Park Manager noticed at approximately 10:30am on Wednesday the 25th March
that a Tanker Hienrich Oldendorff (Picture 1.) was positioned way south of the Anchorage zone
and the agreed furthest southerly point for anchorage 17o 28.45N. It had also dropped anchor in
the National Marine Park. We were able to accurately pinpoint the location of the vessel using
our Vessel Monitoring System (VMS) AIS LIVE (see image below). The Marine Park Manager
immediately called the NuStar energy terminal Pilot Sydney and notified him of the violation.
The Captain was instructed to change position outside of the Marine Park and did so accordingly.
The Harbor Master was informed of the violation and was asked to be on standby for further
assistance. The island Prosecutor was also notified (11:00am) of the situation and to also be on
standby. The island Agent (Seven Seas) of the Hienrich Oldendorff was contacted and asked for
assistance for STENAPA Staff to board the vessel.

At approximately 12:30pm Nicole Esteban (extraordinary police) Lee Munson (Marine Park
Manager) and Tadzio Bervoets (Marine Park Manager –training) boarded the Oldendorff using
the new Marine Park Boat the Blue Runner. On board the Captain was informed of the violation
and a summons issued, a detailed statement was provided for the island prosecutor. This was the
first visit to St Eustatius for the Oldendorff. The Captain was informed that the Vessel would be
detained (un cleared by the Agent) until the full case was assessed by the island prosecutor.
The Marine Park Manager accompanied by Tadzio Bervoets conducted an investigatory dive at
the site of the Tanker using the GPS Co-ordinates of the AIS system. A full underwater
assessment for damage to the substrate and marine life was undertaken. The anchor site was at
22.5m depth (Picture 5.), well inside the Marine Park boundary of 30m or 100ft. In summary;
severe existing anchor damage resulted in the whole area having multiple scars (Picture 2.) and a
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deep rubble substrate. Depth of rubble in the area measured at least 1m (Picture 6.). The rubble
substrate was covered in green algae (Dictyota sp.) and provided a great refuge to hundreds of
juvenile reef fish (Picture 3.). The area surveyed had a large Queen Conch (Strombas gigas)
population (Picture 2.) with an estimated 100 individuals encountered during the 40 minute dive.
The hard coral and sponge life was minimal but present in accordance with this very mobile
benthos (Picture 4.). Damage from this incident will be to the Conch fishery and juvenile fish
habitat.
The Captains statement (including copies of the logbook and Nautical Charts, Terminal Pilots
statement and the STENAPA damage report and a copy of the summons were all forwarded to
the island prosecutor. A fine of 1,550 NAF was issued to the Captain who paid in cash to the
island prosecutor and a $400 investigation cost was paid to STENAPA. The Vessel was then
allowed clearance from St Eustatius.

Signature

:

NOTICE: Each violation carries a maximum penalty of 5000.00 NAF and/ or three months
in jail.
A copy of this report is turned over to the local KORPS POLICE Netherlands Antilles.
STENAPA recommendation: Issue a fine to the Hienrich Oldendorff for anchoring inside the
Marine Park and for damages/ work incurred. Notification by STENAPA, of the incident to be
sent to Statia Terminals. This case highlighted the lack of clear communication between Pilot and
a Captain who has arrived to Statia for the first time. A push to have the correct anchorage zone
and Marine Park boundary put on the Nautical Charts should also be a priority.
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Pic 1. Picture of the Vessel (Stern)

Pic 3. Rubble as juvenile fish habitat

Pic 5. Survey area depth of 22.5m.

Pic 2. Visible anchor scar with Queen Conch

Pic 4. Sparse sponges and coral coverage

Pic 6. Deep rubble pit.
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Image 1. AIS image of the Hienrich Oldendorff anchored in the St Eustatius National Marine
Park
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