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Abstract: Understanding the economic value of marine sanctuaries such as the Florida Keys National
Marine Sanctuary (FKNMS) is important to justify public and private investments and to provide
information to support management activities and understand their role in the nation’s blue economy.
Very few studies have employed economic contribution analysis in examining economic value, even
though it is more useful in influencing the behaviors of decision makers. This study therefore employs
such a methodology to determine the economic importance of tourism and visitor spending in the
sanctuary to Monroe County, Florida’s economy. Visitors who came to the area for ocean recreation
and tourism spent a total of USD 1.7 billion, which translates to a contribution of 19,688 total jobs,
USD 752 million in total labor income, USD 1.2 billion in total value added, and USD 2 billion in total
output to the region. With regard to the spending of snorkelers and divers only, total spending is
about USD 1.07 billion, contributing about 12,441 total jobs, USD 466 million in total labor income,
USD 767 million in total value added, and USD 1.2 billion in total output. Ocean recreation is therefore
an important economic driver in the region and efforts should be directed at protecting the diverse
and sensitive ecosystem of the sanctuary.
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1. Introduction
There has been growing interest in quantifying the ocean economy due to its role
in local, national, and international economies. It has been suggested that ocean-based
industries have potential contributions to the global economy in terms of value added and
employment, contributing more than double to global value added or reaching over USD
3 trillion between 2010 and 2030 [1]. In another study, the annual gross marine product
value based on the value of the oceans’ total assets globally was estimated to be at least
USD 2.5 trillion per year [2]. This includes direct output of the ocean from marine fisheries
and the coastal ecosystem, tourism, carbon absorption, and marine trade and transport.
However, sustainable and healthy oceans and marine resources are needed for a vibrant
ocean economy. Funds or “ocean finance” are therefore needed for investing in governance
and initiatives that promote sustainable management of the ocean and its resources [3].
However, current investments in these areas are inadequate due to insufficient public
and private funding. For example, funding for effective management of MPAs in the
Mediterranean is about USD 776 million short per year [4]. Furthermore, only 2.3% of
declared MPAs globally receive adequate funding to be fully protected [5]. The overall
contribution of MPAs to the ocean economy needs to be understood and measured more
comprehensively than it currently is to receive appropriate and adequate funds [3].
In the United States (U.S.), national marine sanctuaries are a category of MPAs that
were specifically established to protect unique and nationally significant marine resources.
Marine sanctuaries are part of a larger network called the National Marine Sanctuary System consisting of fifteen national marine sanctuaries and two marine national monuments
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and encompassing more than 600,000 square miles of marine and Great Lakes waters [6].
Conservation, research and monitoring, and educational and outreach efforts are being
carried out in the system by working with diverse partners and stakeholders. Through
the National Marine Sanctuaries Act, these areas are being protected not only to preserve
the scenic beauty, biodiversity, and historical connections that they provide, but also for
their role in promoting economic development in local economies through recreation and
tourism. Just like the economic significance of MPAs globally, these national marine sanctuaries in the U.S. hold potential to generate billions of dollars in value for local economies
across many sectors (e.g., tourism, research, diving, etc.) each year, contributing to the
region and the nation’s ocean economy.
Given the ecological and economic importance of marine sanctuaries, these areas
must be protected and managed, but such efforts require considerable investments by both
federal and local governments, local partners, and stakeholders. Therefore, understanding
the economic value of marine sanctuaries is not only important to justify public and private
investments and to provide information to support management activities [7], but understanding their overall contribution to the ocean economy is important to secure adequate
funding for their sustainable management. In addition, marine sanctuary resources are
economic resources that are scarce and have competing uses; thus, determining value can
inform policy makers and other management decision makers of the tradeoffs of alternative
uses or economic importance of different choices [8]. There are different methods available
to determine the value of natural and environmental resources (e.g., marine sanctuaries),
including cost–benefit analysis (CBA), economic impact analysis/contribution analysis,
cost-effectiveness analysis, and natural resource damage assessment. The approach chosen
depends on “what decision makers want to know, the kind of analysis a statute might call
for, and just what gains and losses can be measured” [9]. If the interest is determining total
societal values, CBA analysis is usually used. However, if the interest is determining the
economic impact to demonstrate a financial contribution to the local community, economic
impact/contribution analysis is more appropriate [10]. Most studies related to coastal areas
have focused on valuing ecosystem services using CBA, but there is little evidence that
these results are used to inform decision-making processes [11,12]. Contribution analyses
are found to be more useful in influencing behaviors of decision makers and stakeholders.
Contribution analysis has been found to be a more effective communication of economic
value, as it touches on job contributions, which decision makers and stakeholders find to be
useful in gaining support for actions protecting these reserves and investing in them [12].
It is important to note the difference between economic contribution and economic impact.
Economic contribution and economic impact have been used interchangeably in some
instances, which could be misleading. Economic contribution is the gross change in economic activity associated with an industry, event, or policy in a region, while economic
impact is the net change in new economic activity associated with an industry, event, or
policy in that region [13]. That is, economic contribution simply tracks the gross economic
activity associated with ocean recreation as dollars cycle through the region’s economy,
while economic impact looks at new revenues from ocean recreation that would not be in
the region were it not for the sanctuary.
Economic contribution analyses have been used to examine the economic importance
of tourism and visitor spending in state and national parks and outdoor recreation activities [10,14–18], but few studies have examined the economic contributions or impacts of
MPAs and other similar natural areas [12,19,20]. Even fewer studies on actual economic
contributions of the national marine sanctuaries are available. For example, the economic
contribution to regional economies of Hawaiian Islands Humpback Whale National Marine
Sanctuary and Stellwagen Bank National Marine Sanctuary were examined but focused on
whale watching only [21,22]. A more recent study on Channel Islands National Sanctuary
was also conducted but only focused again on whale watching [23]. While whale watching
contributes to the regional economies of these sanctuaries, other ocean recreation activities
also play an important role in the regional economies of national marine sanctuaries. Visitor
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studies [24–27] that track the number of visitors and visitor spending have been conducted
in the Florida Keys National Marine Sanctuary (FKNMS) in Monroe County, Florida, but
these studies focused mostly on trips to the sanctuary in general (both land-based and
water-based activities); however, it is interesting to examine the role of ocean recreation
given the popularity of the area in providing ocean recreation and tourism activities.
FKNMS is one of the important economic drivers of the region’s economy, providing
a variety of ocean recreation and tourism activities such as scuba diving, snorkeling,
swimming, fishing, and scenic viewing. Thus, the main research question this study seeks
to answer is what is the magnitude of the contribution of FKNMS to the region’s economy
from ocean recreation? This is addressed through the following specific objectives:

•
•

Examine the spending patterns of visitors who are involved in ocean recreation in
the FKNMS.
Estimate the economic contribution of visitor spending on ocean recreation in FKNMS
to the local economy.

Studies such as this can provide governments with “baseline information on the economic contribution from oceans for national ocean investment, planning and protection
strategies” [28] and can be used to justify adequate funding for MPAs. This is particularly
important for FKNMS, as its protected waters play ecologically and economically important
roles not only regionally but nationally and, therefore, continued investment in its protection is critical. In addition, adequate funding is important to increase the competencies in
sustainably managing FKNMS for a sustainable ocean economy in the region.
2. Materials and Methods
The succeeding subsections describe the project study area and the methods employed
to address the objectives.
2.1. Study Area
The study area is the Florida Keys National Marine Sanctuary located in Monroe
County, Florida. FKNMS is one of 15 national marine sanctuaries in the U.S., which protects
3800 square nautical miles of state and federal waters surrounding the Florida Keys, from
south of Miami westward to encompass the Dry Tortugas, excluding Dry Tortugas National
Park. It was designated a national marine sanctuary in 16 November 1990 and is jointly
managed by the National Oceanic and Atmospheric Administration (NOAA) and the
state of Florida [7]. This marine sanctuary includes North America’s only coral barrier
reef, extensive seagrass bed, mangrove-fringed islands, and more than 6000 species of
marine life, and it protects pieces of the country’s history such as shipwrecks and other
archeological treasures. Figure 1 shows the location of FKNMS including the cities and
representative island districts in the area.
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The economic contribution of visitor spending on all ocean recreation activities associated with the FKNMS was estimated, as well as the economic contribution that is
attributable to diving and snorkeling only. Snorkeling and diving are popular activities in
the sanctuary. In 2019, about 53% of the visitors to the sanctuary participated in snorkeling
and about 21% participated in diving [30].
2.2.1. Defining the Region
It is important to define the “region” of analysis in an input–output model. In this case,
the region is the county where the FKNMS is located, which is Monroe County, Florida.
2.2.2. Defining Visitors and Visitor Number Estimation
For economic contribution analysis, “visitors” include both local and non-local residents; thus, this study includes all visitors to the FKNMS who participated in ocean
recreation whether they are permanent residents, seasonal residents, or visitors to Monroe
County. Ocean recreation in this study refers to activities that are in the water not including
swimming very close to the shore. Examples would be fishing, diving, snorkeling, and
boating. The average number of visitors annually in the area from 2014–2018 was about
5.04 million [31]. However, these include all visitors who participated in both land-based
and water-based/ocean-based recreation. Since this study focuses only on ocean recreation,
the percentage of visitors that engaged in ocean recreation was used to calculate how many
of the 5.04 million total visitors were engaged in ocean recreation. About 46% of the total
visitors in FKMNS participated in ocean recreation in 2019 [29]. Using this percentage,
this corresponds to about 2.3 million visitors who participated in ocean recreation in the
study. Similarly, the total number of visitors who participated in snorkeling and diving was
estimated based on the percentage of visitors who participated in these activities. About
37% of the total visitors participated in snorkeling or diving in 2019 [29], equivalent to
about 1.86 million visitors. These visitor estimates were used as the total visitor inputs for
the contribution analyses.
2.2.3. Expenditure Data from Visitor Surveys
With regard to visitor spending, 2 sets of visitor surveys were conducted to collect
expenditure data:
(1)

(2)

Visitor survey for visitors who participated in all ocean recreation activities—this
survey instrument was developed as a way to inform visitor counting across remote
protected areas in ocean settings. The survey was designed to work within the NMSCOUNT process [32] and was more focused on identifying general user characteristics
with respect to visitation patterns, trip characteristics, and expenditures.
Visitor survey for visitors who participated in diving and snorkeling—this survey
instrument was designed to collect similar visitor data and characteristics related to
trip patterns and expenditures in the Florida Keys, but was focused on users who
identified as snorkelers and/or scuba divers. This survey was deployed as a way to
collect more activity-focused data to assist the Monroe County Tourism Development
Council in addressing their objectives to better understand those activity segments
related to tourism expenditures in the Florida Keys.

The survey data collection methodology included online surveys that were distributed
using Qualtrics survey software. This study followed the Dillman method [33], which
describes the most desirable web surveying practices to minimize bias and error sources.
The distributions began in May 2020 to collect 2019 expenditure data, using email addresses
that were sent to contacts obtained from the Florida Fish and Wildlife Conservation Commission for people who held natural resource-related licenses or permits related to ocean
activities (fishing, crabbing, boating, etc.) in 2019–2020. Each email included a personalized
link to the survey hosted online by Qualtrics, and a description of the purpose of the project
and the data collection. Further distributions and reminder messages were sent within
following weeks. The last distribution was sent in July 2020. The total potential audience
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size for both survey instruments based upon relevant email contacts was 89,078 across
all distributions. However, there was a percentage of email addresses that bounced and
another percentage of emails addresses that failed. As indicated in the Dillman method,
we sent one reminder email to the unfinished respondents once a week, for two weeks (i.e.,
every distribution had two reminders). From the larger potential audience size, 3063 effective survey contacts were established. Effective survey contacts are represented as those
recipients who received the email to a legitimate email address and opened the email
(was not sent to junk mail folder, etc.). From those effective survey contacts, we received
2421 completed surveys across both survey instruments, for an effective response rate
of 79%.
The average level of spending of the visitors in the local area was calculated from
the expenditure data collected from the surveys. Since respondents reported group expenditures for a typical visit or trip to the FKNMS, per person per trip expenditures were
calculated by dividing the average group spending by the average number of people in a
group, which is about 4 persons. Other visitor studies in the area also reported an average
of 4 people or visitors in a party or group [29]. Average expenditures were calculated for
each expenditure category reported by the respondents. However, for expenditures categorized as “Other Expenses”, these were allocated to an appropriate specific category (e.g.,
lodging, food, etc.) based on the description given by the respondents. If no description
was provided, the expenditure was allocated equally to the different categories where the
respondent had reported expenses. Allocating expenses to a specific category is necessary
for conducting contribution analysis. Average visitor spending by season and by areas
in the FKNMS was calculated and compared using ANOVA and Tukey’s HSD test. In
addition to information on visitor spending, divers and snorkelers were also specifically
asked how much more they would be willing to spend if additional funds went to coral
restoration and cleanup of trash/marine debris. Average additional spending values were
compared between permanent residents/seasonal residents and nonresidents using t-tests.
2.2.4. Input–Output Analysis
IMPLAN economic modeling software was used to perform the input–output analysis
to estimate economic contributions with 2017 IMPLAN (Version 3.1) data. IMPLAN is
an input–output modeling system based on the work of Nobel Laureate Wassily Leontief
(Leontief model) from the 1930s that maps out the buy–sell relationships of industries,
households, and governments in the economy using annual, regional data so users can
predict how specific economic changes will impact a given regional economy or estimate
the effect of past or existing economic activity [34]. That is, it allows for the estimation of
the impact or contribution of potential, forgone, or existing economic activities in a given
region. IMPLAN expands upon the traditional input–output model by including transactions between industries and institutions and between institutions themselves, thereby
capturing all monetary transactions in a given time period, or what is called the Social
Accounting Matrix (SAM) model [35]. Models can be customized through the selection
of the IMPLAN dataset, the modeling approach with which the regional purchasing coefficients are constructed, and the customization of the Social Accounting Matrix (SAM)
that underlies the input–output model. Once the model is built, the industry is defined by
choosing any number of 536 individual IMPLAN sectors, where each sector corresponds
with one or more North America Industrial Classification System (NAICS) sectors.
Results in IMPLAN for contribution analyses are reported in different economic measures in terms of their direct, indirect, and induced effects. Direct contributions are those
that are made directly by the primary industry of study’s operation to meet the final
demand for its output. Indirect contributions are those that arise through inter-industry
activity that occurs as secondary industries respond to the demand for inputs by the primary
industry. Lastly, induced contributions are those that arise from the spending of personal
income by the employees and proprietors of businesses within the primary and secondary
industries. The sum of these contributions, therefore, make up the total contribution or
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the gross change in a region’s economy that can be attributed to the primary industry
of study [35]. The relationship between an industry’s direct effects and its total effects
is represented through an associated multiplier statistic. Through the use of the Social
Accounting Matrix (SAM), IMPLAN input–output models are built upon Type SAM multipliers, calculated by dividing the total effects by the direct effects. Type SAM multipliers
are a comprehensive representation of the magnitude of the “ripple” effects that are created
though the broader economy by direct industry activity. Direct, indirect, and induced effects
are reported by IMPLAN for the following measures of industry-specific activity:
i.
ii.
iii.

iv.

Employment: The number of full-time and part-time jobs.
Output: The value of industry production or industry sales.
Value added: The difference between an industry’s output and the cost of its
intermediate inputs, which consists of employee compensation, proprietor income,
indirect business taxes, and other property-type income.
Employee compensation: The total payroll cost of wage and salary to the employer.

3. Results
Results of the study are presented below, including visitor expenditures, other spending patterns of visitors, and economic contributions.
3.1. Visitor Expenditures
Individual visitor expenditures collected from the visitor survey of people who engaged in ocean recreation in 2019 (e.g., swimming, fishing, boating, diving, snorkeling)
and the corresponding IMPLAN sectors for each expenditure category are presented in
Table 1. A typical visitor who came to the FKNMS for ocean recreation in 2019 spent an
average of USD 743 per trip or about USD 1.7 billion for all visitors. A majority of the
expenditures were spent on lodging (28%) followed by food at restaurants and fees for
charter fishing, both at 13% of the total expenditures. Another significant component of
total expenditure is local transportation at 10%. Per person expenditures of visitors who
came to the FKNMS for snorkeling and diving, and the corresponding IMPLAN sector for
each expenditure category, are presented in Table 2. Snorkelers and divers spent about an
average of USD 575.79 per person per trip or about USD 1.07 billion in total in terms of
spending by all snorkelers and divers. The largest expenditure category for snorkelers and
divers is lodging, at 36%, followed by food at restaurants at 16%. Food at grocery stores
and local fuel are both at 12% of total expenditures, while local transportation comprised
only 3% of total expenditures.
Table 1. Individual expenditures per trip of visitors who engaged in ocean recreation activities in the
Florida Keys National Marine Sanctuary, 2019.
Expenditure Category

Value

IMPLAN Sector

Lodging (hotel, condo, rental, camping, etc.)

USD 209.63

499

Gift shop items/souvenirs

USD 39.40

405

Food at restaurants

USD 97.51

501

Food at grocery stores

USD 70.15

400

Local fuel expenses

USD 73.86

402

Local automobile transportation (Uber, taxi, rental car, etc.)

USD 25.87

412

Sightseeing and entertainment (recreation activities, tours,
excursions, etc.

USD 44.56

496

Equipment for personal/private recreation (fishing/diving
gear, etc.)

USD 55.14

404

Fees for charter fishing

USD 95.22

414

Fees for charter diving/snorkeling

USD 31.77

414

Total

USD 743.14
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Table 2. Individual expenditures per trip of snorkelers and divers in the Florida Keys National
Marine Sanctuary, 2019.
Expenditure Category

Value

IMPLAN Sector

Lodging (hotel, condo, rental, camping, etc.)
Gift shop items/souvenirs
Food at restaurants
Food at grocery stores
Local fuel expenses
Local automobile transportation (Uber, taxi, rental car, etc.)
Sightseeing and entertainment (recreation activities, tours,
excursions, etc.)
Rental equipment for diving and snorkeling
Total

USD 207.52
USD 35.81
USD 90.71
USD 67.22
USD 69.40
USD 19.47

499
405
501
400
402
412

USD 42.28

496

USD 43.39
USD 575.79

443

3.2. Other Spending Patterns of Visitors
Spending patterns of visitors by island district and season are presented in Tables 3–6.
With respect to visitors who come to the area for ocean recreation, spending is significantly
higher in Key West and Marathon Key and other locations, averaging about USD 209 per
person. Visitors spent significantly less in North Key Largo/Old Rhodes Key, averaging
only USD 57 per person. For snorkelers and divers, spending was significantly higher
in Islamorada/Upper Matecumbe Key, averaging about USD 172 per visitor per trip.
Spending in other areas in FKNMS ranged from just under USD 50 to just under USD 100
per person.
Table 3. Individual expenditures per trip by island district in the Florida Keys National Marine
Sanctuary for ocean recreation, 2019.

1

Area

Average Expenditure 1

Key West/Marathon Island/Other
Islamorada/Upper Matecumbe Key
Key Largo
Tavernier/Plantation Key
North Key Largo/Old Rhodes Key

USD 209.24 a
USD 184.99 ab
USD 136.32 ab
USD 79.23 bc
USD 56.74 c

Means with same letter are not significantly different at α = 0.10.

Table 4. Individual expenditures per trip of snorkelers and divers by island district in the Florida
Keys National Marine Sanctuary, 2019.

1

Area

Average Expenditure 1

Islamorada/Upper Matecumbe Key
Key West/Marathon Island/Other
Key Largo
Tavernier/Plantation Key
North Key Largo/Old Rhodes Key

USD 172.53 a
USD 94.54 b
USD 74.17 b
USD 53.09 b
USD 47.60 b

Means with same letter are not significantly different at α = 0.10.

Table 5. Individual expenditures per trip by season of visitors who engaged in ocean recreation in
the Florida Keys National Marine Sanctuary for ocean recreation, 2019.

1

Area

Average Expenditure 1

Winter (December–February)
Summer (June–August)
Spring (March–May)
Fall (September–November)

USD 477.34 a
USD 281.10 a
USD 197.31 a
USD 163.89 b

Means with same letter are not significantly different at α = 0.10.
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Table 6. Individual expenditures per trip by season of snorkelers and divers in the Florida Keys
National Marine Sanctuary, 2019.

1

Area

Average Expenditure 1

Summer (January–August)
Spring (March–May)
Fall (September–November)
Winter (December–February)

USD 109.80 a
USD 74.61 b
USD 61.54 b
USD 43.92 b

Means with same letter are not significantly different at α = 0.10.

With regard to spending by season, spending was significantly higher during the
summer, spring, and winter months compared to fall season for visitors who engaged in
ocean recreation activities. Specifically, spending during the summer, spring, and winter
months ranged from about USD 197 to USD 477 per person, while spending in the fall was
about USD 164 per person. However, for snorkelers and divers, spending was significantly
higher during the summer months compared to the other seasons, averaging about USD
110 per person per trip. Spending during the spring, fall, and winter months for this group
of visitors ranged from USD 44 to USD 75 per person.
Snorkelers and divers were also asked about how much more they would be willing to
spend on a single dive/snorkel trip if these additional funds went to coral resptoration and
cleanup of trash/marine debris. The average additional amount that permanent/temporary
residents and vistors were willing to spend is presented in Table 7. Additional spending
for coral restoration was not significantly different between permanent/temporary residents and nonresidents. However, with regard to additional spending for cleanup of
trash/marine debris, permanent/temporary residents were willing to spend significantly
more compared to nonresidents, averaging about USD 66 in additional spending per person
per trip compared to only USD 42 for nonresidents.
Table 7. Additional spending for coral restoration/cleanup of trash/marine debris of snorkelers and
divers in the Florida Keys National Marine Sanctuary, 2019.

1
2

Spending Category

Average Spending of
Permanent/Temporary
Residents

Average Spending of
Nonresidents

Coral Restoration 1
Cleanup of Trash/Marine Debris 2

USD 57.37
USD 65.96

USD 43.80
USD 42.15

Means between permanent/temporary residents and nonresidents are not significantly different at α = 0.10.
Means between permanent/temporary residents and nonresidents are significantly different at α = 0.10.

3.3. Economic Contributions
Economic contributions of visitors in FKNMS who engaged in ocean recreation are
presented in Table 8. These visitors contributed a total of 19,668 jobs to Monroe County and
about USD 752 million in total labor income, about USD 1.2 billion in total value added,
and USD 2 billion in total output. Economic contributions of divers and snorkelers are
presented in Table 9. Divers and snorkelers in the FKNMS in 2019 contributed a total of
12,441 jobs in Monroe County. In terms of total labor income, value added, and output,
these segments of visitors contributed about USD 466 million, USD 767 million, and USD
1.2 billion, respectively, to the local economy. Type SAM mulipliers or the “ripple” effects
that are created by the direct industry activity, for both sets of visitors for all categories of
impacts, are all below 2. For example, the output multiplier of 1.54 means that a USD 1
increase in sales will result in a total of USD 1.54 increase in output in the region.
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Table 8. Economic contributions of visitors who enagaged in ocean recreation activities in Florida
Keys National Marine Sanctuary, Monroe County, FL (Results in 2021 U.S. Dollars).
Impact Type

Employment

Labor Income
(USD MM)

Value
Added (USD MM)

Output
(USD MM)

Direct Effect
Indirect Effect
Induced Effect
Total Effect
Type SAM
Multipliers

14,303
2981
2384
19,668

532.6
127.0
92.2
751.8

797.9
204.0
187.8
1189.7

1330.8
388.3
330.2
2049.3

1.37

1.41

1.49

1.54

Table 9. Economic contributions of divers and snorkelers in Florida Keys National Marine Sanctuary,
Monroe County, FL (Results in 2021 U.S. Dollars).
Impact Type

Employment

Labor Income
(USD MM)

Value
Added (USD MM)

Output
(USD MM)

Direct Effect
Indirect Effect
Induced Effect
Total Effect
Type SAM
Multipliers

9448
1516
1477
12,441

349.6
58.9
57.1
465.6

545.7
105.3
116.3
767.4

837.3
201.0
204.6
1242.9

1.32

1.33

1.41

1.48

4. Discussion
The blue economy is a “growth opportunity for both states and national economies” [36].
The ocean plays a significant role in the nation’s blue economy, contributing about USD
307 billion to U.S. GDP and supporting 3.3 million jobs [37]. Tourism and recreation make
up 73% of that total employment contribution and 42% of the GDP. Florida’s ocean and
coastal resources play a significant role in the state’s blue economy. For example, Florida
is second to only California as a top contributor in ocean tourism and recreation jobs and
GDP across the country. Ocean tourism and recreation also make up the majority (71%)
of the state’s economic contribution among the various industries connected to the state’s
ocean and coastal resources [36]. FKNMS, with its vast marine resources, contributes to the
state’s blue economy. This study examines the spending patterns of visitors to the FKNMS
as well the as economic contributions of visitor spending in Monroe County, FL, which is
the region of analysis. While economic contributions of tourism and visitor spending in the
region have been evaluated [27,29], this study focuses on a major component of tourism
offered by the FKNMS—ocean recreation and tourism. It shows how spending on ocean
recreation and tourism provided by the various resources within the FKNMS stimulates
the local economy and is therefore an important driver of economic growth in the region.
The findings of this study illustrate that visitors who came in the area for ocean
recreation and tourism spent a total of USD 1.7 billion. A previous study reported total
spending in the region for both land-based and ocean-based activities to be at USD 2.4
billion [29]. Since this study focuses only on ocean-based recreation, total spending is
less than that reported in the region. Thus, while the FKNMS offers many activities for
tourists, ocean recreation and tourism are significant components, comprising about 88% of
total estimated tourism spending in the region. With regard to spending of snorkelers and
divers, total spending is about USD 1.07 billion or about 45% of the total estimated tourism
spending in the region. In terms of spending by category, the findings from this study are
consistent with other studies [26,27,29] in the region, which show that visitors spend most
on lodging and food. The same is true for snorkelers and divers. In terms of spending by
island district, ocean recreation visitors spent the most in the Key West and Marathon Island
areas. In 2018, Key West and Marathon Island also received the most visitor spending
at USD 1.1 billion and USD 457 million, respectively [29]. This information indicates the
relative significance of these island districts in the FKNMS regional economy. With regard
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to spending by season, visitors spent considerably more in the summer months, which is
expected as there are more activities available for visitors to engage in and the occurrence of
traditional vacation periods for people in North America. Information on seasonal variation
in tourism demand is an important consideration when managing destinations [38]. Since
summer months are a key tourist season in the area, visitor experiences during this season
can play a major role in influencing the economic contribution of tourism in recreation in
the region.
The National Marine Sanctuary System has an annual program budget around USD
55 million [39], and the FKNMS sanctuary receives about USD 5 million annually for its
management. Given its economic significance to the region, it warrants continued support
from the government. The USD 1.7 billion in spending from 2.3 million visitors in the
FKNMS on ocean-based recreation results in about USD 2 billion in total output that stays in
the region. Other MPAs in the U.S. that have fewer total visitors (400,000–1,000,000 visitors)
reported an economic contribution in the range of USD 46–57 million [12]. The results from
this study therefore highlight the importance of the FKNMS in providing ocean recreation
and tourism in the region. More specifically, the economic contributions of spending on
ocean recreation and tourism are significant to the contribution of all tourism and recreation
spending in the area. For example, in terms of total employment, ocean recreation and
tourism contribute about 19,668 jobs in Monroe County compared to 26,500 total jobs from
spending in all tourism and recreation activities [29]. Thus, about 74% of the jobs created
by tourist spending can be attributed to ocean recreation and tourism or about 36% can be
attributed specifically to snorkelers and divers. In terms of total labor income and value
added, spending on ocean recreation and tourism represents 80% (or 49% for snorkelers
and divers) and 66% (or 42% for snorkelers and divers), respectively, of the economic
contributions from all tourism and recreation spending.
Snorkeling and diving are major ocean-based activities in FKNMS, with significant
economic contributions relative to all ocean-based activities in the region. For example,
the results show that the total economic contribution of snorkeling and diving is about
60–64% of the total economic contributions from all ocean-based activities in terms of jobs,
labor income, value added, and output. A previous study focusing only on reef-related
snorkeling and diving also showed that Monroe County is one of the top-ranking counties
in terms of its economic impacts on the local economy [40]. Diving and snorkeling therefore
represent important economic resources not only for the region but for the state. There are
about 2.7 to 3.5 million active scuba divers and about 11 million snorkelers in the U.S. [41].
Participation in these activities is expected to grow as other sectors (e.g., commercial fishing)
of the marine economy continue to decline in value [42]. FKNMS can benefit from this
given its popularity among divers and snorkelers.
Ocean recreation is therefore an important economic driver in Monroe County and
efforts should be directed at protecting the diverse and sensitive ecosystem of the sanctuary.
The economy of the region is certainly dependent upon the health of the ecosystem of the
sanctuary. Visitor experiences for ocean recreation activities rely heavily on the ecosystem
services provided by the sanctuary; thus, maintaining the health of the FKNMS should be a
priority. However, several factors such as loss of coral, seagrass, and mangrove ecosystems;
pollution from nutrients and marine debris; and climate change in general threaten the
health of the FKNMS [27]. Clean up and restoration efforts are therefore important for the
sanctuary to continue to play its role in providing a consistent source of jobs, wages, and
economic output not only to the region but to the entire state of Florida. In fact, visitors are
willing to spend an additional amount of money for restoration and cleanup efforts. For
example, our study shows that snorkelers and divers are willing to pay an extra USD 44–57
per person per trip for coral restoration, and USD 42–66 per person for cleanup efforts.
Permanent and temporary residents are even more invested in cleanup efforts, as they are
willing to pay more compared to nonresidents.
One of the key issues with conducting economic contribution analysis is making
sure accurate visitor expenditure data are collected. Survey data collection was originally
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planned to be onsite interviews. For more reliable expenditure data, surveys should focus
on interviewing visitors as they leave the venue [43]. However, when the COVID-19
pandemic began, surveys were developed for remote distribution (e.g., email). As a result,
some expenditure data may not have been accurately reported.
5. Conclusions
This study particularly highlights the economic contribution of ocean-based recreation,
which is a significant components of the ocean economy. Results of the study shows that
ocean recreation due to the presence of FKNMS in the region contributes significantly more
to the region’s economy compared to other tourism-related activities (e.g., land-based) in
the area. Management efforts should focus on visitor experiences on ocean recreation and
community development activities should focus on sectors that provide services to the
various ocean-based activities in the area.
Maintaining demand for ocean tourism in the area by making sure the health of the
marine ecosystems is being taken into consideration is therefore important for the area
to continue to play its role as a significant economic driver of the region. The results
of this study can be used to inform policy makers, managers, and other stakeholders of
the sanctuary about its economic importance. This will influence investment and budget
decisions, which can further impact the health of the environment and economy of the
region. This is particularly important as MPAs are usually not adequately funded to be
managed sustainably.
To understand the role of the entire Natural Marine Sanctuary System in the nation’s
ocean economy, future efforts should focus on quantifying the economic contributions of
the system to the nation’s economy to gain support for government and private funding
for these areas. There is currently limited information on the economic values of these
sanctuaries. Moreover, the impact of the COVID-19 global pandemic that started in 2020
should also be examined at as it affected tourist travel and therefore tourist spending. In
addition, it will also be interesting to investigate the role of the shadow economy in the
region in the context of revenues generated from tourism activities (e.g., tax revenues, labor
income, etc.) and how it affects budget allocations, as it may impose negative externalities
and can therefore have an impact on the contribution of ocean-based tourism activities
in the region’s economy. Such analyses will help contribute to a more comprehensive
understanding of the economic dynamics of protected marine areas such as FKNMS, and
may be scalable to other places in the world, as challenging decisions must be made to
allocate funding for conservation, management, and the development of such resources.
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