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Houston (2018a) highlighted the 
economic value of America’s 
beaches, noting that the travel 

and tourism (T&T) industry is becom-
ing increasingly dominant in economies 
throughout the world. T&T is among 
America’s largest industries, its largest 
employer, and its largest producer of a 
trade surplus. Moreover, beaches are by 
far America’s leading tourist destination. 
Beach tourism boomed during the pan-
demic from 2020-2022 in contrast with 
other tourism that was hit hard by the 
coronavirus (COVID) (Houston 2023).

Beaches also provide significant eco-
nomic benefits protecting infrastructure. 
It has long been known that wide beaches 
with high dunes provide significant pro-
tection of infrastructure from storms. 
The National Research Council (1995) 
noted that: “A wide beach is effective in 
dissipating wave energy… The destruc-
tive force of storm waves thus falls on the 
beach rather than on upland structures.” 
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Travel and Tourism (T&T) is among America’s largest indus-
tries, its largest employer, and its largest producer of a trade 
surplus. It is also one of America’s healthiest industries and is 
projected to grow at twice the rate of the U.S. economy over the 
next 10 years. The U.S. is the world’s most competitive country 
in tourism, attracting more than three times the number of 
international tourists as any other country. Surveys have repeat-
edly shown that beaches are by far the most popular U.S. tourist 
destination. There are about 3.4 billion visits to U.S. beaches 
annually. This is an enormous number of visits — more than 
225% times greater than the combined annual attendance at 
all National Park properties from the Washington Monument 
to the Grand Canyon; state parks; all amusement-park attrac-
tions such as Disney World; all professional and collegiate 
football, basketball, and baseball games; cruises; and events 
of the National Association for Stock Car Auto Racing. Beach 
tourists spend $240 billion annually, more than the value of all 
crops grown in America or oil exported by Saudi Arabia. They 
generate an economic output of $520 billion. U.S. tourism was 
hit hard during the coronavirus pandemic. However, unlike 
other tourism, beach tourism boomed during the pandemic, 
showing remarkable resilience as tourists flocked to beaches 

that they thought were safe because they were in the open air 
with plenty of sunshine. Since then, science confirmed the safety 
of beaches during the pandemic. Beach nourishment provides 
unprecedented economic return, sustainable employment, and 
storm-damage protection. It has an extremely high return-on-
investment, with U.S. beach tourists generating annually about 
$3,000 in economic output, $1,400 in direct spending, and $200 
in taxes for every $1 spent on nourishment. The $36 billion in 
taxes that U.S. beach tourists generate each year is over four 
times the total spent on all beach nourishment during the 100 
years from the first beach nourishment in 1923 through 2022. 
Tourism jobs have boomed, providing one of every four new 
jobs in 2022. Moreover, tourism jobs in America cannot be 
outsourced and will not be impacted much by artificial intel-
ligence. In addition to producing a booming economy by being 
a magnet for tourists, wide beaches and high dunes have been 
documented to provide billions of dollars in protection to land 
infrastructure during storms. However, beaches are threatened 
by erosion caused primarily by dams and navigation projects 
that greatly impact sand flowing to the coast and remaining in 
the littoral system. Beach nourishment is needed to mitigate 
this environmental impact and restore the balance.
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T&T AND THE ECONOMY
World economy

T&T is one the world’s largest indus-
tries, contributing $9.2 trillion to the 
world’s Gross Domestic Product (GDP) 
in the pre-pandemic year of 2019. This ex-
ceeds the GDP of all countries other than 
the U.S. and China, which have GDPs of 
$27 trillion and $18 trillion, respectively 
(Figure 1; World T&T Council 2022a; 
International Monetary Fund 2023). 

U.S. economy
About two thirds of U.S. consumer 

expenditures are for services rather than 
goods, and T&T is a major service indus-

try (Economic Research 2023). U.S. T&T 
generated $2.6 trillion in total (direct, 
indirect, and induced) economic output 
in 2022 (U.S. Travel Organization 2023). 
This is greater than the $2.5 trillion total 
output of the entire U.S. manufactur-
ing sector in 2021 (MacroTrends 2023). 
Leisure tourists generate $1.8 trillion in 
economic output, which is over 70% of 
total T&T economic output (U.S. Travel 
Organization 2023). In addition, T&T 
in the U.S. has been one of the fastest 
growing sectors of the economy, and is 
projected to grow at an annual rate from 
2022-2032 that will be almost double 
the overall growth of the U.S. economy, 
making it one of the economy’s healthi-
est sectors (World T&T Council 2022b). 
T&T produced $179.6 billion in annual 
tax revenue to federal, state, and local 
governments in 2019, and without this 
revenue each American household would 
pay $1,398 more in taxes (U.S. Travel 
Organization 2020a). 
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Figure 1. The contribution T&T makes to the worldwide GDP compared with 
countries having the highest GDPs (other than the U.S. and China). UK is the 
United Kingdom (International Monetary Fund 2023).

Figure 2. Eight countries with the greatest international tourism receipts in 
2018 (Gohosh 2019).

T&T MEANS JOBS IN AMERICA
T&T is the largest employer in both 

the world and America, providing 334 
million jobs throughout the world in 
pre-pandemic 2019 (9.7% of jobs) and 
15.8 million jobs (10% of jobs) in the U.S. 
(U.S. Bureau of Labor Statistics 2021; U.S. 
Travel Organization 2020b; Hotelmize 
2021; Statista 2023a). T&T is the lead-
ing U.S. small-business employer and 
has grown jobs faster than average job 
growth, including accounting for one out 
of every four new jobs in 2022 (U.S. Travel 
Organization 2020c; 2023). In contrast, all 
U.S. manufacturing industries from Ford 
to Boeing to Intel employed only 12.8 mil-
lion people in 2019, having steadily lost 

almost seven million jobs in the past 40 
years due to outsourcing and automation 
(U.S. Bureau of Labor Statistics, 2019). 
Automation and artificial intelligence 
(AI) have already reduced the number 
of jobs in the European Common Market 
(EU) (Bordot 2022), and the U.S. and EU 
have studied the significant AI threat to 
jobs in the future (Whitehouse.gov 2022). 
In a decade, AI is expected to eliminate 
25% of all American jobs (Technology.
org 2022). AI will undoubtedly eliminate 
some routine jobs in the T&T industry, 
but most T&T jobs cannot be offshored or 
automated using AI. There can be intense 
competition among countries for tourists, 
but if a tourist wants to experience Venice 

Beach in Los Angeles or South Beach 
in Miami Beach, that tourist will travel 
to Los Angeles or Miami Beach, stay in 
a hotel, eat at restaurants, and pay for 
entertainment. 

T&T IS KEY TO INTERNATIONAL 
COMPETITIVENESS

U.S. is the world’s largest T&T market 
and is highly competitive with interna-
tional travelers to the U.S. spending $239 
billion in 2019 pre-pandemic, by far the 
largest international tourist spending in 
the world (Figure 2; World T&T Council 
2022a; U.S. Travel Organization 2023). 
U.S. T&T generated a trade surplus of $55 
billion in 2019 as international tourists 
spent more in the U.S. than U.S. tourists 
spent abroad (U.S. Department of Com-
merce 2020). The U.S. ran deficits in all 
goods trade categories in pre-pandemic 
2019 including a $9.3 billion deficit in 
agriculture, despite the U.S. being the 
world’s largest agricultural-products 
exporter, but also its largest importer 
after China (U.S. International Trade 
Commission 2020; Wunsch 2022; Ross 
2023). In 2019 the U.S. ran a merchan-
dise trade deficit with China of $345 
billion but a T&T trade surplus of $28.3 
billion (U.S. Department of Commerce 
2021). Similarly, the U.S. ran T&T trade 
surpluses with most major countries for 
which it has large trade deficits, including 
surpluses of $11.4 billion with India, $9.2 
billion with Brazil, $6.3 billion with South 
Korea, and $6.0 billion with Japan (U.S. 
Department of Commerce 2021). 

BEACHES ARE KEY TO U.S. T&T
Surveys consistently find that beaches 

are the leading tourist attraction in the 
U.S., with about 50% of Americans say-
ing it is their favorite vacation destination 
despite many interior tourist attractions 
from the Grand Canyon to Las Vegas to 
Disney World (Gavin 2017; Kunst 2019; 
Turner 2020; Kiesnoski 2021; Reddish 
2021; DestinationAnalysts 2023; Diaz 
2023). 

An estimated 180 million Americans 
made 2 billion visits to beaches in 2001 
(FindLaw.com 2002). Based on this, 
Houston (2018a) used U.S. population 
growth to estimate the increase in visits 
from 2001 to 2017. However, tourism 
growth has increased much more rapidly 
than population growth. A more appro-
priate estimate of tourist-visit growth is 
real-tourism output in constant dollars, 
which factors out inflation in 2001 versus 
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the pre-pandemic output in 2019. The ra-
tio of these two outputs from 2001 to 2019 
is about 1.45 (U.S. Department of Com-
merce 2022a,b). Comparisons will be 
for pre-pandemic 2019 because it will be 
shown later that non-beach tourism was 
hit hard by the pandemic in 2020-2022.   

The 2 billion beach visits are visits by 
Americans. About 13.7% of tourists in 
the U.S. are international tourists (U.S. 
Travel Organization 2020c). International 
tourists are attracted to beaches at least as 
readily as domestic tourists; for example, 
44% of tourists at Miami Beach are inter-
national tourists (MiamiBeach411 2022). 
Increasing the number of visitors in 2001 
by 13.7% and then projecting from 2001 
to 2019 using the 1.45 growth factor 
yields about 3.3 billion tourist visits to 
beaches in pre-pandemic 2019. 

The 3.3 billion tourist visits to beaches 
in 2019 can be compared with data from 
a recent survey asking Americans how 
often they visited beaches (Windfm.
com 2023). Two percent said they visited 
beaches daily, and with a U.S. population 
of 328 million in 2019, this is about 2.4 
billion beach visits (U.S. Census Bureau 
2020). But these visits are by people living 
at or near the beach and are typically not 
considered “tourist” visits. Therefore, they 
are not included in the tourist beach-visit 
estimate. Forty-seven percent said they 
visited the beach once a year, 15% once a 
month, 10% once a week, 19% every few 
years, and 7% never. “Few” is often meant 
to be three but selecting “five” for “few” 
instead of “three” changes the number of 
visits by less than 2% (Dictionary.com 
2023). With a U.S. population of 328 
million in 2019 and the average trip of 
6.9 days for those going once a year or 
every few years and an average trip of a 
day for those going once a week or month, 
this is 3.5 billion beach visits (Statista 
Research Department 2014). Therefore, 
the estimated number of beach visits 
based on a 2023 survey is similar to an 
estimate based on an estimate in 2001 that 
is extrapolated to the present.

Another national estimate uses life-
guard counts. The U.S. Lifesaving Asso-
ciation (2023) counted about 1.1 billion 
people at beaches it protects. However, 
only 30%-35% of beaches are protected 
by the Association, giving an estimate 
of 3.1-3.7 billion for all beaches (U.S. 
Lifesaving Association 2023). This may 
be an undercount, because during the 

summer lifeguards are typically on duty 
for 8-10 hours, but there are about 14 
hours of sunlight. Moreover, in other 
seasons there typically are not lifeguards 
because fewer people enter the ocean. 
For example, in Southern California, 
temperatures are moderate but in the 
winter only 26% of those at beaches enter 
the water, and lifeguarding is reduced or 
eliminated (Dwight et al. 2007). However, 
some people visiting beaches once a day 
may be in the lifeguard counts, although 
they live near the beach and typically use 
it before or after work and seasons when 
lifeguards are not on duty. Taking the life-
guard count as 3.4 billion (average of the 
range 3.1-3.7 billion) and averaging with 
the other two counts of 3.3 and 3.5 billion 
yields an estimate of about 3.4 billion an-
nual beach visits. The three very different 
methods to estimate annual beach visits 
yield remarkably similar results. 

The reasonableness of the average 
national beach visit estimate can be seen 
by comparing it to state estimates. The 
California Department of Boating and 
Waterways and Coastal Conservancy 
(2002) estimated that California beaches 
had 659 million day visits in 2001. Again, 
using the 1.45 factor for the growth of 
tourism from 2001 to 2019, this would be 
956 million day visits in 2019. Similarly, 
the Florida Department of Environmen-
tal Protection estimated “conservatively” 
that Florida residents made at least 500 
million visits to the beach (Kavanagh 

et al. 2011). The real tourism output in 
2009 versus 2019 in constant dollars for 
Florida produces a multiplicative factor 
of 1.48, yielding 740 million beach visits 
by Florida residents in 2019 (U.S. Depart-
ment of Commerce 2022b,c). Florida had 
112 million out-of-state tourists in 2017 
with estimates of 370 million beach visits 
(Houston 2018a). Florida’s 131 million 
out-of-state tourists in 2019 results in a 
proportional estimate of about 430 mil-
lion beach visits by out-of-state tourists in 
2019 (VisitFlorida.org 2020). Therefore, 
Florida had a total of about 1.17 billion 
beach visits in 2019. 

Combining these estimates, the two 
states had about 2.1 billion beach visits 
in 2019. This implies that there are 4.5 
billion beach visits nationally due to Cali-
fornia and Florida having just 47% of the 
shoreline length of states with significant 
beach tourism (Beaver 2006). Therefore, 
the estimate of 3.4 billion visits may be 
an underestimate.

The magnitude of the number of beach 
visits can be appreciated by comparing 
these visits to other recreational attrac-
tions in 2019 before the pandemic. There 
were 327 million day visits in 2019 to 
the 424 National Park Service properties 
(National Park Service 2020; National 
Park Foundation 2023). The 2,474 state 
parks had 813 million visits (Stateparks.
org 2020; America’s State Parks 2023). 
In 2019, all U.S. amusement parks such 
as Disney World, Disneyland, Universal 

Figure 3. Comparison of the number of annual visits to beaches with 
other major recreational attractions. Cruise line passengers and NASCAR 
attendances are too small to be displayed on the plot. 
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Studios, SeaWorld, and Six Flags attracted 
159 million day visits (Themed Enter-
tainment Association 2019). In 2019 the 
combined attendance at National Football 
League, Major League Baseball, and the 
National Basketball Association games 
was 107 million (Baseball America 2023; 
ESPN 2023; and Pro-football-reference.
com 2023). Men’s college football, bas-
ketball, and baseball had 84 million in 
attendance in 2019 (National Football 
Foundation 2023; NCAA 2019; WSN 
2023). There were 13.8 million U.S. cruise 
line passengers (Statista 2022a). Races of 
the National Association for Stock Car 
Auto Racing (NASCAR) had 2.3 million 
attendees (Motorracingsports.com 2023). 
The number of beach visits annually is 
over 225% greater than the combined 
1.5 billion visits of all of these attractions 
combined (Figure 3). 

Beaches make a large contribution to 
the U.S. economy. Houston (2018a) esti-
mated that beach tourists were respon-
sible for 28.8% of leisure-tourist spending 
and contributions to the U.S. GDP in 2017 
based on the number of beach visits in 
California versus national visits and a 
detailed economic study by the California 
Department of Boating and Waterway 
and Coastal Conservancy (2002). Ameri-
cans took 1.9 billion person-trips in 2019 
(U.S. Travel Organization 2020c). With 
the average leisure vacation trip being 
6.9 days (Statista Research Department 
2014), there were 13.1 billion person-trip-
days in 2019. Beach visits of 3.4 billion 
persons are about 26% of the total. This 
is similar to the 28.8% that is based more 
directly on tourist spending.

Assuming the 28.8% share of the direct 
leisure-tourist spending in 2022 of $837 
billion, beach tourists spent $240 billion 
in 2022 (U.S. Travel Organization 2023). 
This is greater than the $192 billion value 
in pre-pandemic 2019 of every U.S. crop 
(e.g. corn, wheat, soybeans, fruits, and 
vegetables) or the $171 billion in oil ex-
ports in 2022 of Saudi Arabia, the world’s 
largest oil producer (U.S. Department of 
Agriculture 2022; Statista 2023b). Leisure 
tourists produce a total economic output 
of $1.8 billion annually, and the 28.8% 
contribution yields an economic output 
of about $520 billion by beach tourists 
(U.S. Travel Organization 2023). Leisure 
tourism generated about $125 billion in 
taxes to local/state/federal governments in 
2019 with beach tourism’s share being $36 
billion (U.S. Travel Organization 2023). 

Beach tourists spend $240 billion 
annually to pay for far more than beach 
chair and umbrella rentals. Those on 
vacations at the beach stay in hotels 
and condos at or near the beach, eat at 
restaurants, and pay for other local en-
tertainment. Again, the magnitude of the 
spending can be appreciated by compar-
ing it to other recreational attractions. 
Visitors to National Parks spent $20.5 
billion in 2021 within 60 miles of parks 
they were visiting (U.S. Department of the 
Interior 2022). State park visitors spend 
$51 billion annually, assuming they spend 
the same per capita as visitors to National 
Parks. In 2019 pre-pandemic, visitors to 
all U.S. amusement parks spent $20.1 
billion (Federal Reserve Economic Data 
2022). In 2021-2022, $31.8 billion was 
spent to attend all games in the National 
Football League, Major League Baseball, 
and the National Basketball Association 
(Sportico.com 2022; Sportsvalue.com 
2022; Forbes 2023). All Division I sports 
including college football, basketball, and 
baseball had revenues of $15.8 billion in 
pre-pandemic 2019 (Crawford 2023). U.S. 
cruise line passengers spent $13.3 billion 
in pre-pandemic 2019 (Statista Research 
Department 2023). Those attending 
NASCAR races spend $190 million annu-
ally (Rookieroad 2023). Combining this 
spending yields annual spending of about 
$150 billion. Beach tourists spend about 
160% more annually than is spent on all 
of these attractions combined.

BEACH TOURISM WAS VERY 
RESILIENT DURING COVID

Overall tourism was hit hard during 
the COVID pandemic, but as soon as 
beaches began to be reopened to the pub-
lic in about May 2020, people flocked to 
them, seemingly recognizing that beaches 
were one of the safest places to be because 
of fresh air and sunshine (Forbes 2020). 
Houston (2023) showed that beach tour-
ists in the 20 coastal states with sandy 
beaches shattered attendance records. 
In contrast, overall tourism spending in 
these 20 coastal states dropped 44% and 
24% in 2020 and 2021, respectively, rela-
tive to pre-pandemic 2019 (U.S. Travel 
Organization 2022). 

This boom in beach tourism contrast-
ed with the near-collapse of attendance at 
inland tourist attractions. For example, 
attendance at Disneyland in Orange 
County, California, was down more than 
80% in 2020 compared to 2019, but at-
tendance at beaches in Orange County 

was up, with Newport Beach having 
7.7 million beach visitors in 2019 and 
a record 8.3 million in 2020 during the 
height of the pandemic (Orange County 
Register 2021; Statista 2022b). Similarly, 
tourists flocked to Miami Beach, with 
the number of U.S. tourists increasing a 
remarkable 63% to record levels in 2021 
compared to 2019 (Greater Miami and 
Beaches 2022). In contrast, the number 
of visitors at Disney World in Orlando 
fell 68% in 2020 and 40% in 2021 relative 
to 2019 and was still below 2019 levels in 
2022 (Themed Entertainment Associa-
tion 2022; Travelweekly.com 2022). 

People’s perceptions of the relative 
safety of open environments proved cor-
rect. Experts have shown that sunlight 
causes the COVID virus to be inacti-
vated on surfaces and in the air within 
minutes (Spencer 2020). Other experts 
have noted that beaches were some of 
the safest places to be during COVID 
and that there has never been a COVID 
outbreak linked to a beach anywhere in 
the world (Washington Post 2021; Yahoo 
News United Kingdom 2021).

Houston (2023) noted that the popu-
larity of beaches during the pandemic 
continued after COVID cases decreased 
significantly and the pandemic was no 
longer a news item. In 2017-2019 before 
the pandemic, surveys at Daytona Beach, 
Florida, showed that a constant 60% of 
tourists listed beaches as their reason for 
going to Daytona Beach (Daytonabeach.
com 2023). Because of the pandemic, 
there were no surveys in 2020. In 2021 
and 2022, conventions and tourist attrac-
tions such as the Daytona International 
Speedway were fully operating, but the 
percentage of those listing beaches as 
their reason for going to Daytona Beach 
rose to over 80% with the percentage 
in 2022 being even greater than 2021 
(Daytonabeach.com 2023). In 2017-2019, 
about 80% of Daytona Beach tourists 
said they went to the beach regardless of 
their reasons for vacationing at Daytona 
Beach, but in 2021-2022 the percentage 
rose to 90% (Daytonabeach.com 2023). 
This indicates that some tourists who may 
have taken few beach vacations in the 
past found a new liking for beaches after 
vacationing there during the pandemic.

BEACHES PROTECT 
INFRASTRUCTURE

Dean (2001), noted that: “A wide 
beach during storm-induced elevated 
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Table 1. 
Estimated change in visitor days and spending by reducing beach debris to near zero or doubling it (based on Tables 
7 and 10, NOAA 2023).
 Orange County, CA Delaware & Maryland Alabama Ohio
Number of visitor days 27.1 million 24.0 million 4.6 million 8.2 million
Visitor spending $2.4 billion $2.2 billion $630 million $790 million
Debris reduced to zero
Change in visitor days 2.1 million 480,000 310,000 2.8 million
Change visitor spending $187 million $44 million $43 million $273 million
Debris doubled 
Change in visitor days - 4.6 million - 3.5 million - 1 million -2.8 million
Change visitor spending - $414 million - $254 million - $113 million - $274 million 

water levels and high waves provides a 
very effective energy absorber. Basically, 
the wave energy is dissipated on and 
absorbed by the wide beach rather than 
on upland structures.” He cited Shows 
(1978), who quantified the benefit of wide 
beaches by analyzing the damage to 540 
upland structures as a result of Hurricane 
Eloise in Florida in 1975. 

Beach nourishment produces a wider 
protective beach, with the National 
Research Council (1995) noting that: 
“Beach nourishment creates a ‘soft’ (i.e., 
nonpermanent) structure by adding 
sand to make a larger sand reservoir, 
which pushes the shoreline seaward.” 
The National Research Council (2014) 
considered beach nourishment to be a 
“… nature based coastal risk reduction” 
strategy that is “designed and engineered 
to mimic natural features for the purpose 
of attenuating storm surge.”

In general, there has been little fund-
ing to document storm-damage reduc-
tion produced by wide beaches, although 
some documentation is available for 
beaches widened by beach nourishment 
projects. For example, Florida Atlantic 
University studied damage in Florida 
during the 2004 and 2005 hurricane sea-
sons and showed that nourished beaches 
prevented a loss of $1.8 billion in property 
values (Welch and Brockbank 2016). The 
U.S. Army Corps of Engineers (USACE) 
showed that beach nourishment projects 
in New Jersey and New York prevented 
$1.3 billion in damages during Hurricane 
Sandy (USACE 2016). Beach nourish-
ment projects at Ocean City, Maryland, 
which were started in the early 1990s, 
have prevented $927 million in damages 
(Delmarvanow.com 2017). An analysis 
of damage in North Carolina during 
Hurricanes Bertha and Fran showed “far 
less damage to structures in locations 
protected by USACE beach nourishment 

projects than in adjacent unprotected 
locations” (National Research Council 
2014). 

The damage reduction provided by 
beach nourishment is recognized at the 
federal level with nourishment account-
ing for 80% of the expenditures of the 
USACE’s Shore Protection and Restora-
tion Program (National Research Council 
2014). Storm-damage reduction rather 
than recreation benefits must be the main 
justification for beach nourishment in 
this program. 

Houston (2022a) showed that beach 
nourishment provides resilient protec-
tion. He noted that nourishment is 
partially self-healing, because during a 
storm some of the sand moves to offshore 
bars where it causes waves to break and 
reduces infrastructure damage, and then 
much of that sand returns to shore after 
the storm passes. For example, within 
days to weeks of the passage of Hurricane 
Sandy, sand began moving back onshore 
along the New Jersey shoreline, and it was 
noted that this happens after all storms 
on the New Jersey shoreline (Coastal 
Research Center 2012). Some of the sand 
also moves through longshore transport 
to adjacent shorelines, increasing their 
protection against storms (Houston 
2019). Beach nourishment also facilitates 
rapid recovery from storms. For example, 
Hurricane Sandy made landfall in 2012 
near Atlantic City, New Jersey, which had 
a beach nourishment project in 2011. The 
beach lost width and elevation during 
Sandy, but the city’s casinos were back 
up and running in five days (USA Today 
2013). In contrast, the municipalities of 
Margate and Longport, which are on 
the same barrier island as Atlantic City 
but were further from Sandy’s landfall, 
had declined to participate in a beach 
nourishment project in 2003 and suffered 
“substantial storm wave inundation” in 

2012 (Barone et al. 2014). Margate’s may-
or said 1,000 houses were damaged, and 
he estimated it would take two years to 
recover (The Press of Atlantic City 2012). 

Beach nourishment also is an adapt-
able approach to climate change because 
the rate of sand placement can be easily 
varied over time to mitigate the wide 
range of projected future sea level rises. 
For example, Houston (2020) used pro-
jections of the Intergovernmental Panel 
on Climate Change (IPCC) and showed 
that if beach nourishment placement in 
Florida continued at its 30-year rate from 
1988-2017, Florida shorelines would 
advance seaward for all IPCC scenarios 
except for Gulf of Mexico shorelines for 
IPCC’s upper-confidence-level projec-
tion of its worst scenario (IPCC 2019). 
The rate could be increased on Florida’s 
Gulf of Mexico shoreline if the likelihood 
increased of the worst scenario occurring. 
Similarly, Toimil et al. (2023) used IPCC 
projections and not only found that beach 
width could be maintained until 2100 on 
its Narrabeen-Collaroy beaches north of 
Sydney, Australia, but concluded that by 
maintaining the width to 2100 Australia 
would avoid the loss of 785 million Aus-
tralian dollars in asset losses from flood 
damage (Toimil et al. 2023). 

THE VALUE AND RETURN- 
ON-INVESTMENT OF 

MAINTAINING BEACHES
Clean beaches

The Marine Debris Program of the 
National Oceanic and Atmospheric Ad-
ministration (NOAA) funded a study on 
how human-produced debris on beaches 
(e.g. plastics, cigarette butts, food wrap-
pers, and derelict fishing gear) affects 
the behaviors of beachgoers, and as a 
result the economies of coastal commu-
nities where beach tourism is important 
(NOAA 2023). Beaches were studied in 
Orange County, California; Delaware and 
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Figure 4. Annual economic output, direct spending, and taxes generated by 
beach tourists compared with spending on beach nourishment estimated by 
ASBPA (2023b) for the 100 years from 1923 to 2022.

Maryland; Alabama; and on Lake Erie in 
Ohio. The study looked at the gain and 
loss in tourist-visitor days and spending 
if the debris were reduced to near zero or 
doubled. Table 1 presents results. 

According to Table 1, eliminating 
beach debris to almost zero would in-
crease tourist beach spending by 2%-35%. 
With national beach tourists spending 
of $240 billion annually as found in the 
previous section entitled “BEACHES 
ARE KEY TO U.S. T&T,” eliminating 
debris nationwide would increase beach 
tourist spending by about $5-84 billion. 
Conversely, beach visitor spending would 
drop about 12%-35% if the quantity of 
debris were doubled, causing a national 
decrease in beach tourist spending of 
about $29-84 billion annually.

Beach communities have been in-
creasingly aware of the importance of 
clean beaches. The return-on-investment 
(ROI) of cleaning beaches is huge because 
coastal communities often use volunteers 
to clean beach debris. The Ocean Con-
servancy started International Coastal 
Cleanup Day over 35 years ago and clean-
up takes place in 150 countries (Ocean 
Conservancy 2022a). In 2021 more than 
220,000 people worldwide participated 
in the Day, cleaning debris from almost 
50,000 miles of shoreline (Ocean Conser-
vancy 2022b). The Surfrider Foundation 
and the Reef shoe company formed the 
Better Beach Alliance in 2018; in 2021, 

the Alliance engaged 30,000 volunteers 
to clean beaches at 1,000 locations (REEF 
2021; Surfrider Foundation 2023). There 
are also many local organizations that 
sponsor beach debris cleanup. For exam-
ple, the Clean Ocean Action organization 
has had a “Beach Sweeps” program since 
1985 with 8000 volunteers cleaning 75 
miles of beaches in 2022 along the New 
Jersey shore (Clean Ocean Action 2023). 
Similarly, an average of 350 volunteers 
join monthly to clean Seal Beach in Cali-
fornia (Kelly 2019).

Beach communities are increasingly 
becoming involved in the Blue Flag des-
ignation program. The Blue Flag is the 
world’s most recognized voluntary award 
for clean marine areas including beaches. 
In order to qualify for the Blue Flag desig-
nation, a series of stringent environmen-
tal, educational, safety, and accessibility 
criteria must be met and maintained. 
There are 5,000 Blue Flag beaches around 
the world. Spain and Greece have the 
most -- 621 and 581, respectively (Guin-
nessworldrecords.com 2023). Several 
studies have shown there are economic 
advantages for a beach to have a Blue Flag 
designation (Boevers 2008; McKenna et 
al. 2011; and Rigall-i-Torrent et al. 2011; 
Halkos and Matsiori 2012).

Amazingly, Blue Flag beach designa-
tions were not awarded in the U.S. until 
2023 when Westward Beach in Malibu, 
California, and Delray Beach, Florida, re-

ceived the recognition from the Blue Flag 
International Jury (ASBPA 2023a). It is 
anticipated that many more U.S. beaches 
will receive the coveted designation in the 
future and this will aid in keeping U.S. 
beaches clean.

Beach nourishment
Maintaining beaches through beach 

nourishment has a tremendous ROI. 
Beach tourists annually generate $520 bil-
lion in economic output, $240 billion in 
direct spending, and $36 billion in taxes 
to federal, state, and local governments 
as was shown at the end of the section on 
“BEACHES ARE KEY TO U.S. T&T.” The 
ASBPA (2023b) estimates that $8.7 billion 
has been spent by federal, state, and local 
governments and local communities on 
beach nourishment during the 100 years 
from the first beach nourishment in 1923 
through 2022 (Figure 4). Beach tourists 
annually generate taxes that are more 
than 4 times greater than ever spent on 
beach nourishment in 100 years. Most 
nourishment spending has been the past 
50 years since the early 1970s, result-
ing in average expenditures per year of 
about $175 million. Therefore, for every 
$1 spent on beach nourishment annu-
ally, beach tourists generate about $3,000 
in economic output, $1,400 in direct 
spending, and $200 in taxes annually. In 
comparison, the National Park Service 
had a 2019 federal budget of $3.2 billion, 
and most Americans think it is woefully 
underfunded (Powell 2019; Congres-
sional Research Service 2019). Visitors 
to national parks generate an estimated 
$42.5 billion in economic output and 
$20.5 billion in direct spending within 
60 miles of a national park (National Park 
Service 2022). This is $12.50 and $6.40 
annually in visitor-generated economic 
output and spending, respectively, per $1 
invested in the parks. This is a good ROI, 
but only about 4% of the ROI of beach 
nourishment. 

With 3.4 billion beach visits annually 
and annual expenditures of $175 million 
for beach nourishment, about $0.05 is 
spent on beach nourishment for every 
beach visit, with about half ($0.025) 
funded by the federal government and 
the other half by state/local governments 
(Houston 2018a). There are 327 million 
visits to national parks and a budget of 
$3.2 billion, and the federal government 
spends $9.79 for every visit to a national 
park compared to $0.025 for every beach 
visitor. Similarly, states spent $39.9 billion 
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Figure 5. Signs closing off the beach 
to the public at Sandestin in Walton 
County, Florida.

on state parks in 2013 (Semow 2021). 
With 813 million annual visits, state gov-
ernments spend $49.08 for every visit to a 
state park in contrast to $0.025 for every 
visit to a beach.

The beach nourishment project at 
Miami Beach is notable for its large ROI. 
In the mid-1970s Miami Beach had 
almost no beach; as a result, tourism 
dropped and hotels became run down. By 
1977, Time magazine (1977) reported of 
Miami Beach: “So rapidly has the seven-
mile-long island degenerated that it can 
be fairly described as a seedy backwater 
of debt-ridden hotels.” Newly-elected 
Miami Beach Mayor Neisen Kasdin said 
in 1977: “Business was so bad in Miami 
Beach I was happy just to see prostitutes.” 
(New York Times 2009). Beach nour-
ishment from 1978-1983 rejuvenated 
Miami Beach, with tourism spending 
increasing $290 million in just the first 
year after nourishment (Klein and Osleeb 
2010). This increase was more than five 
times the $51 million cost of the beach 
nourishment (Wiegel 1992). The total 
cost of beach nourishment from 1978 
through 2017 was about $168 million 
(Houston 2018b). It was $212 million 
from 1978 through 2022 to include the 
effects of inflation and $16 million spent 
on a nourishment project in 2020 (Tampa 
Bay Times 2020; U.S. Inflation Calculator 
2023). This cost is spread over 45 years, 
giving an average annual cost of $4.7 
million in 2022 dollars. Tourists gener-
ated $5.8 billion in taxes in Miami-Dade 
County in 2021 with Miami Beach ac-
counting for about 45% of taxes, or $2.6 
billion (Greater Miami and Beach 2022; 
Rockport Analytics 2022). Therefore, for 
every $1 spent annually on nourishment, 
Miami Beach tourists generate over $550 
in taxes annually, which is a remarkable 
ROI. 

Beach nourishment provides sig-
nificant ROI in other states. For example, 
Houston (2021) showed that South Caro-
lina spends an average of $20.2 million 
annually on beach nourishment in 2019 
dollars. South Carolina beach tourists 
generate $16.8 billion in economic devel-
opment and $1.77 billion in taxes (Willis 
and Straka 2017; U.S. Travel Association 
2020; Houston 2021). Therefore, South 
Carolina beach tourists generate $830 in 
South Carolina economic development 
and $88 in taxes for each dollar spent on 
beach nourishment. 

Similarly, a significant ROI from beach 
nourishment has been found internation-
ally. In their study of Narrabeen-Collaroy 
beach, Toimil et al. (2023) show that 
maintaining the present beach width by 
beach nourishment until 2050 would 
produce flood protection and recreational 
benefits more than 150 times the cost of 
the nourishment.

Beach maintenance is  
challenged by ownership issues

Who is responsible for maintaining 
America’s beaches? Many Americans 
may believe it is the responsibility of 
local/state/federal governments be-
cause Americans typically believe that 
beaches are “owned” by the public from 
the vegetation-line/dunes to the ocean 
(Houston and Angus 2022). However, 
70% of land abutting the U.S. shoreline 
is privately owned (On The Commons 
2005). This private land extends down 
to the mean-low-water line in Virginia, 
Delaware, Massachusetts, Rhode Island, 
and Maine, and it extends down to the 
mean-high-water line in the other coastal 
states (Houston and Gordon 2022). 

Americans are famous for bringing 
many items to the beach such as umbrel-
las, tents, coolers, beach wagons, and food 
(Johnson 2023). Typically, most of these 
items are placed on what is actually pri-
vate property on the dry beach between 
the vegetation-line/dunes and the mean-
high-water line. This has not caused prob-
lems in most of the country because of 

“an implicit agreement between property 
owners and beach goers to not press” the 
issue (Eagle 2018). However, this implicit 
agreement has started to unravel in parts 
of the country. For example, private 
resorts in Walton County, Florida, have 
called local sheriffs to evict local residents 
and tourists from beaches (Surfrider 
Foundation 2022). “Private beach” signs 
are becoming increasingly common and 
readily available for purchase on the in-
ternet (Figure 5; Houston 2022b).

Beach maintenance depends largely 
on beaches having public access. Most 
beach debris cleanup is performed by 
volunteers, who understandably volun-
teer to work on beaches that are publicly 
accessible. Similarly, most beach nour-
ishment is funded by local/state/federal 
governments that require public access. 
USACE is the leading federal agency 
for beach nourishment, and it has cost-
shared with local and state governments 
the placement of nourishment sand on 
about 350 miles of beach in several states 
(USACE 2022). Typically, USACE places 
the sand seaward from the vegetation-
line/dunes, so property owners must 
agree to perpetual easements for the pub-
lic to use their properties seaward of the 
vegetation-line/dunes. USACE projects 
also require access points so the public 
can reach beaches. Opening beaches to 
the public increases the public’s support 
for maintaining beaches through debris 
clean-up or beach nourishment.

The success of beach nourishment in 
stimulating the economy, as exemplified 
by Miami Beach, has increased support 
for opening beaches to the public. In 
addition to the remarkable economic 
success of beach nourishment, Miami 
Beach has been listed as both the most 
visited and “top rated” beach in the U.S. 
(Grant 2017; McMurray 2022). Before 
nourishment it was necessary to stay at 
a beach hotel or condo at Miami Beach 
to access the beach. Now Miami Beach 
has more than 50 beach access points 
(Saltchef.com 2022).  

Restoring and maintaining beaches to 
offset impacts of engineering projects

The economic value of restoring and 
maintaining America’s beaches is evident. 
But there also is a need to compensate 
for past and current human impacts that 
are the leading cause of beach erosion. 
Humans have built dams on rivers that 
have reduced the natural sand flow to 
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beaches, and built navigation projects that 
have taken sand out of the littoral system 
and moved it to ebb and flood shoals, or 
disposed of dredged sand beyond the 
littoral system. The sand loss from these 
activities is much greater than the total 
quantity of beach nourishment sand that 
has ever been placed. There is little quan-
titative data, but relative magnitudes can 
be used to appreciate the impacts. 

Dams built on rivers have impounded 
vast volumes of sediment including sand, 
thereby substantially reducing sand flow-
ing to coasts. For example, 500 California 
dams have impounded at least 2.7 billion 
yd3 of sediment (Jacob 2017). There are 
over 91,720 dams in the U. S. (Dempsey 
2022). If these dams trap sediment as ef-
ficiently as California dams, almost 500 
billion yd3 of sediment is impounded 
behind U.S. dams. The percentage of 
the sediments that are sand is typically 
unknown. However, when the largest 
dams to ever be removed from a river, the 
Elwha and Glines Canyon Dams on the 
Elwha River, Washington, were removed 
starting in 2011, 63% of the sediment was 
sand, gravel, or cobble and the shoreline 
began moving seaward dramatically 
(Warwick et al. 2019). Dams have brought 
great economic value to agriculture, 
urban development, and hydropower, 
but they have damaged distant beaches 
by depriving them of the natural flow of 
sand to the coast. 

Beaches also have been significantly 
impacted by navigation projects. For 
example, Florida has 66 inlets, with 12 of 
them not natural but cut and 41 that have 
been modified for navigation by being jet-
tied and dredged (Houston 2022c). These 
modified inlets caused sand to build up 
in ebb and flood shoals, with about 225 
million yd3 being taken out of the littoral 
system on the Florida east coast alone 
(Houston 2022c). Similarly, almost 60 
million yd3 of sand was dredged on the 
Florida east coast and disposed offshore 
beyond the littoral zone (Houston 2022c). 
The State of Florida has recognized these 
impacts, and most Florida inlets now 
have inlet management plans to bypass 
sand around inlets to restore the natural 

flow of sand (Florida Department of 
Environmental Protection 2022). But the 
damage has been done and is still occur-
ring at inlets and navigation entrances 
throughout the U.S. 

Dams are stopping sand from natu-
rally flowing to beaches, and navigation 
projects are taking naturally flowing sand 
out of the littoral system. The sand deficit 
they cause is the main cause of beach 
erosion. States and the federal govern-
ment have spent huge sums of money to 
build dams and navigation projects, and 
presently spend large sums to operate 
them for the benefit of many. It is the 
responsibility of states and the federal 
government to add sand back into the 
littoral system by beach nourishment 
to address the environmental impacts 
produced by their projects stopping the 
natural flow of sand. They should lead the 
effort to restore the balance.

CONCLUSIONS
T&T is very important to America’s 

economy, being among America’s larg-
est industries, its largest employer, and 
its largest producer of a trade surplus. 
Moreover, it has been among the fastest 
growing sectors of the U.S. economy and 
is projected to grow at an annual rate over 
the next 10 years that is double the overall 
growth rate of the U.S. economy. The 3.4 
billion beach visits annually is greater 
than the combined total of almost all rec-
reation activities outside the home. The 
ROI of beach debris cleanup and nour-
ishment is very large. In particular, taxes 
generated by beach tourists each year are 
over four times greater than what has 
ever been spent on beach nourishment 
for the past 100 years. Unlike the signifi-
cant downturn in other tourism during 
the COVID pandemic, beach tourism 
demonstrated its resilience by booming. 
Beaches are not only magnets for tour-
ism, but they also perform a double duty 
of protecting land infrastructure during 
storms. Engineering projects have greatly 
impacted the natural flow of sand to the 
coast or diverted sand out of the littoral 
system and beach nourishment is needed 
to mitigate these impacts and restore the 
balance. 
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