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Trends in economic 
losses from natural 
disasters

The inflation corrected economic 
losses of natural disasters have 
been increasing over the last few 
decades (Botzen et al., 2019).
The main contribution to the 
upward trend in losses comes from 
socio-economic and demographic 
factors such as population growth, 
ongoing urbanization, and 
increasing values being exposed 
(Hoeppe, 2016).



Types of economic losses 
traditionally considered

Direct losses or impacts refer to the damage to 
the assets caused directly by a natural disaster, 
with the losses occurring at the time of the 
disaster or shortly thereafter (e.g., destruction of 
residences, businesses, productive capital, 
infrastructure, crops, livestock, and monetized 
physical and mental health impacts).
Direct impacts can lead to indirect impacts.
Indirect losses or impacts refer to changes in 
economic activity that follow the disaster.  These 
include interruptions of economic activities and 
spillover effects due to the substitution of 
production and the demand for reconstruction.  
Source: Botzen et al., 2019



Limitations of the current conceptualization of natural 
disasters 

A natural disaster involves destruction of physical assets. 

(Physical bias)

Changes in economic activity attributed to the disaster arise from the physical impacts 
and are driven by changes in production activities or reconstruction/rebuilding.

(Reconstruction bias)





Something is 
missing!



Harmful Algae Blooms (HABs) as a natural 
disaster
Naturally occurring 
microscopic organisms in water 
(“algae”) 
Become a nuisance because

• Produce toxins
• Unsightly or smelly
• Kill fish and other wildlife

There are several types of 
organisms that can cause HABs

• Over 60 species identified 
worldwide

Microcystis spp.
a.k.a. Blue-green algae

Aureoumbra lagunensis
a.k.a. Brown tide

Anabaena spp.
a.k.a. Blue-green algae

Karenia brevis
a.k.a. Red tide



Florida Red Tide
Dinoflagellate Karenia brevis produces 
brevetoxins that kill wildlife and cause 
irritation in humans
Brevetoxins can affect the neurological, 
gastrointestinal, cardiovascular, or 
respiratory systems.  
Eating fish poisoned with brevetoxins can 
cause neurotoxic shellfish poisoning
Blooms occur naturally along the Gulf 
Coast
Winds and water currents can push the 
blooms toward the shoreline
Blooms near the coast may be further 
fueled by excess nutrients from rural and 
urban runoff

Casey Key (Sarasota County) Before and During Red Tide
Photos by Cody Johnson

Fish kill caused by red tide in Manatee County



Data from the Florida Fish and Wildlife Conservation Commission







Challenging the 
physical and 

reconstruction bias 
of natural disaster 
conceptualization:

The case of Harmful 
Alage Blooms



Proposition 1: 
HABs Affect Destination 
Image
Cahyanto and Liu-Lastres (2020) examined the 
relationships between media exposure, risk 
perception, and visitor’s behavioral responses.



Proposition 2: 
HABs Impact the Housing 
Market
Florida’s housing market is in part driven by long and short 
term out-of-state visitors in search of mild winter weather.

If economic losses are driven by damage to physical assets or 
reconstruction, there should be no losses in the housing 
market from HABs.

Bechard (2020, 2021) used Zillow data analyzed with hedonic 
valuation methods to examine changes in housing prices 
resulting from HABs.

Findings indicate that housing sale prices decrease in areas 
impacted by blooms. 

• 10% - 30% impact in sale price for properties located 1 – 5 
miles from the shore.

Longer blooms result in larger reductions in sale prices, but 
the relationship between bloom duration and reduction in 
sale prices is non-linear.



Bechard, A. (2020). External costs of harmful algal blooms using hedonic valuation: The impact of 
Karenia brevis on Southwest Florida. Environmental and Sustainability Indicators, 5, 100019.

Estimates of the effect of red tide on housing 
prices by mile range, along with 95% 
Confidence Intervals for all property types.

Estimates and 95% Confidence Intervals for 
each month duration of a bloom on housing 
prices compared to unaffected months for all 
property types.

* Two property types considered: Single family and multi-family



Proposition 3: 
HABs Reduce Visitation and 
Spending in Coastal Destinations

Studies by Bechard (2019, 2020) and Alvarez et 
al. (2024) that use panel data methods rely on 
data from the Florida Department of Revenue 
and the Florida Fish and Wildlife Conservation 
Commission.
Different econometric approaches have 
consistently shown that even though HABs do 
not destroy physical assets or drive 
reconstruction efforts, they do result in billion-
dollar losses to the service industry. 
Alvarez et al. (2024) estimated statewide losses 
from red tide in 2018 at $2.7 billion.
Higher concentrations of the red tide organism 
do not necessarily result in higher economic 
losses.



Intensity of the Harmful Algae Bloom
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Alvarez, S., Brown, C. E., Diaz, M. G., O'Leary, H., & Solís, D. (2024). Non-linear impacts of harmful 
algae blooms on the coastal tourism economy. Journal of Environmental Management, 351, 119811.



Proposition 4: 
HABs Foster Social and Political 
Division and Polarization
Policies and management decisions in the marine 
environment are driven in part by public sentiment, 
which can grow more intense during hazard events 
like HABs.
Oleary et al. (2024) used machine learning to mine 
and analyze Twitter posts surrounding the 2017-
2019 Florida red tide bloom.
The public conversations on social media sites 
reveal the polarized nature of HABs through 
nuanced language and sentiment.
Results show that there are topical differences in 
keywords related to place (e.g. beach, Florida, 
coast), agent (individual or organization), and 
epistemic values (reliance on scientific and/or 
media reports). These topical differences 
demonstrate different levels of politicization and 
partisanship.



O'Leary, H., Alvarez, S., & Bahja, F. (2024). What's in a 
name? Political and economic concepts differ in 
social media references to harmful algae blooms. 
Journal of Environmental Management, 357, 120799.



Are HABs 
unique, or is 
conventional 
wisdom 
missing 
something?

The theory of social amplification of risk 
(Kasperson et al. 1988) posits that social 
aspects could be responsible for the 
amplification or attenuation of risk. 
In other words, the magnitude of impacts 
from risk events—relative to the event’s 
biophysical characteristics—could be 
increased or decreased by social factors.  
The theory highlighted the role of 
information and communication as an 
amplifier of risk, but other social aspects 
of risk have been identified (e.g., Kasperson, 
2014).
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Numbers of Days with Red Tide (daily county mean K. Brevis > 1,000 cells/L) and counties 
impacted

Data from the Florida Fish and Wildlife Conservation Commission
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