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Appendix 
The following sections describe the various economic indicators collected pertinent to the analysis of 
recent HAB events in the Gulf of Mexico. The metrics identified represent tourism, housing sales, 
commercial and recreational fishing and boating revenues, expenditures by local governments, and 
related measures. Data was compiled in time series formats to mark milestones for the economic 
relationships between HAB events which will be analyzed in the next task. Several metrics currently 
appear to show strong relationships to HAB events, such as marine mammal strandings, beach 
attendance, cleanup costs by local governments, however other data may show seasonality effects. 
Additional analysis for HAB–related impacts is underway. 

The information is organized as follows: 
1. Tourism effects, including accommodation and food sales, restaurants, tours and 

beach activity 
2. Boating and fishing, both Commercial and Recreational 
3. Local government and resident costs 
4. Ecosystem impacts such as Marine mammal strandings  

 
Tourism Effects 
Accommodation & Food Services by County  
This variable represents the share of total sales (in millions of dollars) from hotel businesses. 
Accommodation and food services sector businesses in areas closest to HAB events are expected to 
experience the greatest losses. For purposes of identifying a uniform boundary for the most impacted 
areas across the Gulf, the “Coastal High Hazard Area” or the Category 1 Hurricane Storm Surge Zone 
identified by the Florida Division of Emergency has been used as a proxy to identify the properties most 
likely to have experienced impacts. As noted elsewhere, seasonality also suppresses sales, and analysis is 
underway to determine the relationship between sales and HAB events. It should be noted that GIS maps 
have been prepared and are being analyzed, but the scientific and media data are necessary to 
meaningfully interpret the maps. The scientific and media data are part of the next task, and will be 
described in the second submittal.  
 
Figures 1 and 2 show the share of accommodation and food services revenues in the Coastal vs. Non-
Coastal area by County for 2017 and 2018; Figure 3 shows the overall revenue trends without controlling 
for location across 2016 to current.  
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Figure 1. Share of Accommodation and Food Services Revenues in The Coastal Vs. Non-Coastal Area by County for 2017 

 

Figure 2. Share of Accommodation and Food Services Revenues in The Coastal Vs. Non-Coastal Area by County for 2018 
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Figure 3. Overall Revenue Trends Without Controlling for Location Across 2016 to Current. 

 
 
Monthly Taxable Restaurant Sales by County  
This variable represents monthly taxable sales (in millions of dollars) at restaurants, lunchrooms, and 
catering services at county level and is secondary revenue data compiled by FDOR. Restaurants 
(specifically coastal restaurants) are impacted by HAB events (Larkin, 2006) and will be tested to 
determine whether changes in restaurant sales are statistically different during periods of red tide. The 
revenues of restaurants and lodging establishments (hotels and motels) are expected to be directly 
related to inclement environmental conditions. Interviews with coastal restaurant owners reflect revenue 
and employment declines of 50 – 90% during HAB events.  Analysis is underway to determine the 
relationships between sales and HAB events that are separate from seasonality and other recurring 
factors. Figure 4 provides a snapshot of summary data for Gulf County restaurants.  
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Figure 4. Gulf County Restaurant Sales by Month, 2016 - 2019 

 
 
Red Tide Losses to Aquatic Preserve Eco-Tours 
As noted in the Project narrative, CHNEP is a project partner and CHNEP-focused data has been collected 
for several data points to develop decision rules for later tasks.  The Charlotte Harbor Aquatic Preserves 
include 5 aquatic preserves in Lee, Charlotte and a portion of Sarasota counties. The Preserves support 
eco-tours that include nature boat tours throughout the year and snorkeling tours in the summer. The 
number of tours held were impacted by red tide in 2018. Based on records, in a typical year the preserve 
would conduct 48 tour days; in 2018 only 19 tour days were taken, a 60% reduction. Summer snorkeling 
tours (part of the total tours) were more intensely affected: annually, about 20 trips are scheduled 
between May-September yet only two were conducted in 2018. The average number of participants per 
tour has not changed. Table 1 describes the net impact for this specific aquatic preserve , a loss of about 
$3,800 per year for nature boat tours conducted by the Dept. of Environmental Protection. 
 

Table 1. Aquatic Preserve Trips 

Conditions Tour Days Persons/ 
Tour 

Cost/ 
Person 

Annual Revenue 

Typical 48 4.4 $30 $6,336 
Red Tide (2018) 19 4.4 $30 $2,508 

 
Beach Attendance  
Data captured by the United States Lifesaving Association also captured beach attendance by agencies. 
While Florida as a whole observed increasing visitor counts statewide, there are observed and pronounced 
effects of attendance at beaches along HAB affected areas. Notably, Pinellas and Sarasota counties 
observed declines in 2017 and 2018 visitor attendance – potentially exacerbated by HAB events (USLA, 
2019). Figure 5 shows selected beach attendance across 2016 - 2018.  Further analysis is underway.  
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Figure 5. Selected Beach Attendance Across 2016 - 2018 

 
 
Boating and Fishing  
Monthly Commercial Fishing Revenues and Food & Bait Commercial Landings by County  
This variable represents monthly taxable sales of commercial fishing at county level; summary data for all 
Gulf Counties and by County is reflected in Figures 6 and 7, respectively. It is secondary data compiled by 
the FDOR. Florida's commercial fisheries generate $3.2 billion in income and support 76,700 jobs (FWC, 
2019). Commercial fisheries face a direct loss due to HAB events and contextual information is critical to 
determine how areas are economically impacted. Revenue from commercial fisheries is expected to 
decline as HAB cell counts rise. Additional to the taxes collected is the monthly estimated value of 
commercial fishing at county level compiled by the FWC. Because of the high public interest in seafood 
safety, the economic impact of commercial and recreational fishery represents an important point to 
understand the response of people to the troubles caused by HABs (Sanseverino et al., 2016). Total 
Commercial Fish Landings per county by year are also reported, with some counties recording declines 
from 2016 values and others reporting increases.  
 
Additional analysis is underway to determine what factors such as the reopening of fisheries that may be 
contributing to the increase in landings; some scientists have anecdotally noted that the nearshore 
nutrients may (very) temporarily increase fish landings. Additional correlative research to HAB events is 
underway. Figure 6 shows total landings in pounds and dollars for all Gulf Counties; Figure 7 shows county-
level data for 2016 – 2018.  
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Figure 6. Total Landings in Pounds and Dollars for All Gulf Counties 

 

Figure 7. Commercial Fish Landings by Year -County-Level Data for 2016 – 2018 

 
 
Monthly Taxable Seafood Dealer Sales by County  
This variable represents monthly taxable sales of seafood dealers at the county level and is secondary 
revenue data compiled by the FDOR. As HAB cell counts rise, it is estimated that there will be a significant 
decrease in demand for seafood in affected areas due to public concern over food safety. For example, 
Figures 8 and 9 reflect a clear decline in Pinellas landings 2016 vs. 2017 during the HAB event period.  
 
Note that data was not available for all counties for all months, and the available data will be used to build 
decision rules for missing counties.  
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Figure 8. 2017 Seafood Dealer Sales -Gulf Counties 

 

Figure 9. 2016 Seafood Dealer Sales - Gulf Counties 

 

Figure 10. 2018 Seafood Dealer Sales - Gulf Counties 
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Monthly Taxable Boat Dealership Sales by County   
This value represents monthly taxable sales of boat dealers at county level compiled by the FDOR1. The 
boating industry represents one of the business sectors that would be impacted by HAB events. As HAB 
events worsen, it is expected that boat dealers will lose revenue (i.e., they will be negatively impacted by 
HAB events). The focus on coastal business revenues (or establishments benefiting the coast) allows for 
the use of consistently reported gross revenue data correlated with tax revenues, reflecting beach, 
tourism, recreation, and other data (Larkin, 2006). Each business in Florida is required to report gross 
revenues a month in arrears for FDOR. Initial analysis shows that boat sales in October 2017 observed a 
27% decrease year-over-year, but recovered slightly in 2018 remaining below 2016 values. Seasonality 
may suppress sales, and additional analysis is underway to determine the relationship between sales and 
HAB events. Figure 11 provides summary data by County.  

Figure 11. Boat Sales by Month by County 

 
 

 
Marine Rentals by County  
The Balmoral Group (TBG) estimated industry wide revenue for marine rentals and visitor spending counts 
in relevant counties; revenue activity is proprietary information for many companies, so this data was 
estimated rather than obtained. TBG sought to estimate sales activity during typical (non-red tide) times 
in order to identify the impacts of a red tide event on actual sales. In theory, a trend of normal sales 
activity for marine rentals could be estimated using historical visitor activity (e.g., revenue or boat rental 
numbers) and compared with actual visitor activity data during harmful algal blooms to observe an event’s 
impact. Quarterly total wages for the recreational goods rental industry were compiled from the Bureau 
of Labor Statistics. The total quarterly wages for the industry were converted into total quarterly revenues 
for the industry using relationships established in industry research reports. Counties with the most 
impacts from HAB events observed the sharpest drop in recreational rentals for Quarter 3 and 4 in 2018; 
Sarasota observed a 30% decline from Quarter 3 to Quarter 4 (FDOR, 2019). Figure 12 provides summary 
data across Gulf Counties. Additional analysis is underway to refine the relationship.  
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Figure 12. Recreational Goods Rentals across Gulf Counties  

 
 
Marine Gas Sales 
The following chart describes the decline in marine gas (ethanol-free motor vehicle and small engine fuel) 
in relationship to the most recent HAB event in southwest Florida (Collier through Pinellas Counties). 
Gasoline sales volumes (gallons) are compiled monthly by the FL Department of Revenue. Data were 
assembled for the period January 2012 through August 2018; while total gas sales are available through 
July 2019, data for ethanol-free gas sales were not. The data describe the monthly difference (deviation) 
between SW Florida’s shares of statewide total gas sales (for all gasoline and for ethanol-free) and the 
average (mean) statewide for the study period. Annual peaks of use are evident in the late winter and 
early spring, and deviations in marine gas sales relative to those of statewide totals tend to be smaller 
(more damped) until fall season of 2017 before keeping at ±1%. Beginning in the spring of 2018 marine 
gas deviations are approximately 1% greater than expected. The same period realized the largest absolute 
difference (approx. 1.5%) to date. For the six-county region, the combined loss in taxes (alone) for marine 
and all other gasoline over the 15 months was $17.485 million, or $1.166 million per month, on average. 
 

Figure 13. Deviations from Statewide Gas Sales, SW Florida 
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Property Values  
Parcel level data received from the Florida Department of Revenue which falls within the “Coastal High 
Hazard Area” or the Category 1 Hurricane Storm Surge Zone identified by the Florida Division of 
Emergency was selected for analysis (FDOR, 2019). Properties within close proximity to the Gulf of Mexico 
are adversely affected by HAB events. It is estimated that as HAB events occur more frequently, properties 
will continue to be impacted; FAR (2015) found impacts on sales values from water quality incidents 
ranging from 11-15% of total property value. Aggregated across the Gulf county area, the numbers quickly 
become very large. As Collier, Pinellas, and Lee Counties have the highest number of properties subject 
to HAB events, these counties are likely to experience the highest impacts from HAB events.  

Analysis of the impacts has not been completed at this writing, but data has been compiled to facilitate 
this analysis in later tasks; see Table 2.  
 

Table 2. Property values across Gulf Counties within CHHA and/or 6 miles of Gulf shoreline. 

Distance Count Total Just Value 
Waterfront 126,028 $58,506,963,021 
1/8 mile 69,740 $20,726,053,214 
1/4 mile 60,760 $16,543,946,737 
1/2 mile 69,571 $22,170,228,372 
1 mile 91,672 $28,637,424,240 
2 miles 84,585 $27,716,506,361 
4 miles 42,316 $22,073,055,614 
Total 544,672 $196,374,177,559 

 
Local government and resident costs 
A variety of costs were incurred by local governments during the HAB events. In some cases, counties 
tracked the costs individually. In others, they did not. All Gulf counties were contacted to request any 
available data to support local government costs.  
 
Local Government Clean-up Costs  
Cleanup and County cost data were received for four counties; Lee, Collier, Pinellas and Sarasota County. 
Data received ranged from contract cleanup service costs, personnel costs, environmental health 
department activities costs, and funding figures provided to municipalities for cleanup. In total, $14.8 
million was spent on these activities in Lee, Collier, Pinellas and Sarasota Counties in 2018 through early 
2019. Pinellas County reported the highest costs at $8.4 million, followed by Lee County at $6.2 million, 
then Sarasota County at around $296,000 and finally Collier County with around $59,000 in costs related 
to HAB activity.  
 
Lifeguard Absenteeism  
Data from the Bureau of Labor Statistics identified over 1,100 employees across metro areas along the 
coast. Agencies report adapting to increasing HAB events by providing several tools to protect lifeguard’s 
exposure which is minimizing absenteeism. In the MSAs most impacted by Red Tide Events, observed a 
70% decline in lifeguard employment in 2018 (USLA, 2019).  
 

 



 

The Balmoral Group 12/3/2019  11 | P a g e  

 
Health Impacts  
Pinellas Environmental Health Department received data on health impacts regarding activities related to 
HAB events. Additional data from Florida Department of Health has been requested in order to capture 
the full magnitude of health impacts across populations that can be exposed. Local physicians and medical 
directors were also interviewed.  In some cases, local health impacts are recorded under generic asthma 
categories, which provided no clear trends from preliminary analysis. Specific cases to the more 
vulnerable populations of very young and elder populations may be more illustrative and is underway. 

“Medical aid” events reported by lifeguards from the United States Lifesaving Association may serve as 
additional health proxy metrics. These figures reveal an increase in health incidents for 2018; Pinellas 
county reported a 14% increase in medical aids overall in spite of a 6% decline in beach attendance. 
Additional analysis is underway to further evaluate linkages between available health data and HAB 
events. 
Ecosystem Impacts Such as Marine Mammal Strandings  
NOAA provided data regarding the marine mammal strandings per county by month. The following chart 
shows Bottlenose Dolphin strandings by month for 2018 and 2019. NOAA recorded nearly 130 strandings 
for the 2018 HAB event, showing strong relationships of marine mammal strandings to HAB events (NOAA, 
2019).  In addition, some endangered species were notably lost, and gained national attention. Nonmarket 
values will be used to estimate the public willingness to pay values associated with the dolphin loss and 
the endangered species losses, which have a significantly different value to Americans.  

 
Figure 14. Bottlenose Dolphin Strandings by Month  
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