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ABOUT THE URBAN LAND INSTITUTE

The Urban Land Institute is a global, member-driven organization comprising more than 45,000 real estate and urban development
professionals dedicated to advancing the Institute’s mission of providing leadership in the responsible use of land and in creating
and sustaining thriving communities worldwide.

ULI's interdisciplinary membership represents all aspects of the industry, including developers, property owners, investors,
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countries. More information is available at uli.org. Follow ULl on Twitter, Facebook, LinkedIn, and Instagram.

ABOUT AECOM
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planning, design, and engineering to program and construction management. We partner with our clients in the public and private

sectors to solve their most complex challenges and build legacies for generations to come. On projects spanning transportation,
buildings, water, governments, energy, and the environment, our teams are driven by a common purpose to deliver a better world.
%)'31 MW E *SVXYRI “VQ ERH MXW 4VSJIWWMSREP 7IVZMGIW FYWMRIWW LEH VIZ
See more at aecom.com and @AECOM.

ABOUT THE COMPACT

The Southeast Florida Regional Climate Change Compact (the Compact) is a partnership between Broward, Miami-Dade, Monroe,
and Palm Beach counties to work collaboratively to reduce regional greenhouse gas emissions, implement adaptation strategies,
and build climate resilience across the Southeast Florida region.

For more than a decade, the Compact counties have successfully collaborated on mitigation and adaptation strategies, built
bipartisan support for climate action, and forged partnerships with key stakeholders including federal, state, and municipal
governments and agencies; economic development entities; community-based organizations; and the academic community,
enabling the development of a regional voice and vision for future prosperity in Southeast Florida.

ABOUT THIS REPORT

This summary report was created by ULI. Technical support for this study was provided by AECOM'’s Sustainable Economics
Practice and is presented inThe Business Case for Resilience in Southeast Florida technical report prepared for the Urban Land
Institute and Southeast Florida Regional Climate Change Compact. Findings from the technical report are distilled here in addition
to supplemental content and narrative provided by ULI. The project has been supported by a coalition of local partners, including
Broward, Miami-Dade, Monroe, and Palm Beach counties; the Florida Department of Environmental Protection; the Beacon Council
Foundation; Broward Workshop; Community Foundation of Broward; Greater Fort Lauderdale Chamber of Commerce; and Greater
Miami Chamber of Commerce.

PROJECT PARTNERS

R greater
\ miami

' chamber
af commearce

ﬁl.!ﬂiil'i‘i‘ FLORIDA

-'..-e-'r APAL -': 4

GREATER FORT LALIDERDALE

The BLH(T.‘.I.FIKEOI;UHIL

EMPERIEMGE, BETTER. BIL'SINESS

gi.IMAéE '
PBrowardliotishor AN

The Business Case for Resilience in Southeast Florida






CONTENTS

vii 29

Preface
ANALYSIS FINDINGS
IX
Quick Facts and Figures 20
from the Economic Analysis Returns on Investments in

Adaptation

3

EXECUTIVE SUMMARY 28

CONCLUSION
6
Overview of Findings 29
0 ADAPTATION IN

Adaptation Planning in the

Region
30
11 Examples from Southeast
Recommendations: Florida
Enhancing Economic and
Climate Resilience 35

Finding the Business Case:

Peer Projects in the U.S.

16

THE REGION’S
ECONOMIC AND
CLIMATE CONTEXT

19

Tourism and Natural
Resources in the Region

20

Understanding the Region’s
Flood Risk

ACTION: CASE STUDIES

38

Appendix A: Process
and Methodology

41

Appendix B: Key Terms

42

Notes



PREFACE

During the development of this economic
analysis and the creation of this coinciding
summary report, the world was hit with the
brunt force of the COVID-19 pandemic, which
continues to lead to tragic loss of life, economic
downturn, and many changes to the way people
live, work, and interact with each other.

The sudden shock of the pandemic offers
everyone, particularly the Southeast Florida
region, a harsh reminder of the importance of
preparing for both known and unknown risks.
Coastal hazards arising from the impacts of
climate change, such as increasingly intense
storm events and sea-level rise, present major
risks to the well-being of residents and to the
safety of businesses, property, and infrastructure.
These risks have only been compounded by

the consequences of the pandemic, particularly
given reduced municipal resources and the
vulnerability of many communities to both
COVID-19 and climate-related disruptions.
Although the exact implications of the pandemic
have yet to be realized, the need for the region to
continue to prepare for the long-term challenges
of a changing climate, even in the face of
unexpected shocks, has become pivotal.

Flood events cause an increasing number of
disruptions to the Southeast Florida economy
through property damage and the loss of
business continuity, threatening long-term
economic decline. This opens a door for the

real estate and land use industries to be more
verbal on the issue of climate adaptation and to
be a part of a conversation that has had no easy
answers.

(1ZIPSTIVW LEZI GSRXVSP SZIV
their own parcels; but, they could be faced with
negative consequences from reduced investor

The Business Case for Resilience in Southeast Florida

MRXIVIWX ERH PEGO SJ “RERGMRK
this is the case, it may be too late to recover.

8LSYKL “RERGMEP EWWIXW EVI EX
time for the real estate industry to coordinate with

the public sector on resilience planning initiatives

and co-create new models for partnerships,

policy, and funding to help the region to continue

to thrive.

The real estate industry has an opportunity

to achieve a positive return on investment by
JYXYVITVSSY%“RK HIZIPSTQIRXW ERH
community-wide resilience infrastructure over

time to build incremental solutions that protect

people and property. This report explores and
UYERXM%IW XLMW FYWMRIWW GEW!
Southeast Florida.

We are grateful for the support and collaboration
of our project partners, including the Southeast
Florida Regional Climate Change Compact and
the Regional Stakeholder Group, representing
the region’s local business community. We also
want to thank AECOM for preparing the original
technical report, which this report summarizes for
an industry audience.

e

Scott MacLaren

President, Stiles
ULI Southeast Florida and Caribbean Advisory Board
District Council Chair

A5 ..

Greg West

'LMIJ )NIGYXMZI 3%GIV >31 OMZMRK
ULI Center for Sustainability and Economic Performance
(CSEP) Global Advisory Board Member
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THE BUSINESS CASE FOR RESILIENCE IN SOUTHEAST FLORIDA
QUICK FACTS AND FIGURES FROM THE ECONOMIC ANALYSIS

THE REGION

4 Counties

Nation’s

the region’s GDP

$35 contributes over ®

billion of the state’s total. ©
Tourism alone is responsible for

contributing $91 billion to the
state GDP¢

Climate
Compact

largest metro area in the

country, with 6,147,269

people.2?

The region covers 6,055 square
miles,® ranging in average elevation from

4.8—20 ft above sea level.

WHAT’'S AT RISK

The region could see 17 inChes of sea-level rise by 2040 and
40 inches of sea-level rise by2070.f

More than $4.2
billion in property value
could be lost due to daily tidal
inundation by 2040.

Permanent sea-level rise could
affect 720 jobs and cause
$28 million in sales,
property, and tourism tax losses
by 2040.

in property
$3 2 damage could be
i caused by a 10-
billion  year storm tide

event in 2040.

$1.8 million in sales and
tourism tax losses could result
from a single 10-year storm tide
event in 2040.

Dalily tidal inundation could
expose $53.6 billion of
property value, affect 17,800
jobs., and cause $384
million MR “ZWGEP PSWWI

Over 294,000 parcels
and nearly 500 miles
of major roadways* could be
affected by a 10-year storm
tide event in 2070.

*Major roadways include all functional
classes except for local as provided in state-
wide data set (functional classes 9 and 19).

THERE IS A COMPELLING BUSINESS CASE FOR THE REGION TO MAKE
INVESTMENTS IN RESILIENT INFRASTRUCTURE NOW

&YMPHMRK PIZIP ERH GSQQYRMX] [MHI EHETXEXMSRW TVSZMHI KV
These strategies must be integrated together to safeguard Southeast Florida.

Community-wide adaptation can offer

$37.9 billion MR IGSRSQMG FIRIY:XW

for the region and support

85,000 job years.*

For every$1 invested in
community-wide adaptation
strategies, the region will
see about $2

MR FIRIY2XW

2:1

ratio for
community-
wide adaptation

Examples:

Beach nourishment
Seawall construction
Dune restoration

&IRIYX GSW

Building-level adaptation can offer

4:1

ratio for
building-level
adaptation

&IRIY2X GSWX

$17.6 billion MR IGSRSQMG FIRI
for the region and support

56,000 job years.*

For every$1 invested in
building-level adaptation
strategies, the region will
see about $4

MR FIRIYXW

Examples:
Elevating structures
*PSSHTVSS¥RK

/1] EWWYQTXMSRW ERH GSRXI\X JSV “RHMRKW GER FI JSYRH MR 2SXIW

*A job year is one year of work for one person.

The Business Case for Resilience in Southeast Florida



The Business Case for Resilience in Southea

Florida analysis shows there is a compelling

business case for the region to make invest

in resilient infrastructure now and continue toEEk

XS EHHVIWW

GSSVHMREXI

IGSRSQMG E}

LI VIKMSREP

opportunities associated with resilient invest

in the face of climate risks to the region due

QSVI JVIUYIRX %2SSHMRK EH

The Business Case for Resilience in Southeast Florida

2



EXECUTIVE SUMMARY

The counties in the Southeast Florida region, including The research presented in this study builds on past work

Broward, Miami-Dade, Monroe, and Palm Beach, are completed in the region and leverages a robust economic

currently among the most proactive in the nation in modeling tool, called REMI PI+, to estimate cascading

planning for climate change. Local leadership within the economic impacts at multiple geographic scales. The

counties created the Southeast Florida Regional Climate YWRHMRKW TVIWIRX ER MQTSVXERX STTSVX
Change Compact (the Compact), and together have taken a and business community to contextualize and advance

leading role planning for the substantial risk associated with investment in resilience measures.

the impacts of climate change, including sea-level rise and

stronger storms. Coastal storms and sea-level rise have wide-ranging societal,

economic, and environmental effects that extend beyond

8LI "SQTEGX EPSRK [MXL PSGEP FYWMRIWMoG&d bRy Brie\tSitinity. Accordingly, this study
communities, partnered with the Urban Land Institute (ULI) to assesses the four counties and interconnected economies

comprehensively assess the economic impact of investment represented by the Compact. This region accounts for about

MR VIWMPMIRGI MR XLIT VIKMSR 8LI ¥ RHMERI MM Re'pBplidiordr Pidriia'aht dbrefatesbout

vulnerability to the impacts of climate change and the shared 35 percent of the state’s gross domestic product?

interest for action by both the public and private sectors o ] )

[LIR MX GSQIW XS MRZIWXMRK MR TVSE GXa{£Pad eammujiyy i RouhigaskIgrigaas its own
climate adaptation measures. The economic modeling study unique geography, its own set of challenges to confront (not
found that climate adaptation measures are forecast to offer limited to coastal hazards), and varying amounts of resources

E WMKRMY%GERX VIXYVR SR MRZIWXQIRX 984068 ihpe ehliepgesrAt &g same ffpeycoastal

communities, jobs, and properties communities in the region share many similar characteristics,
especially with respect to their primary industries and revenue

This Business Case for Resilience in Southeast Florida sources.

analysis presents estimates of the economic consequences ) - )
to coastal counties in the region if local governments and To advance economic resilience at the regional scale, the

business communities fail to take action to mitigate the counties should avoid a divided approach to adaptation that
MQTEGXW JVSQ XMHEP %SSHMRK ERH JV USPrRscossienis goppigiiajdgagndencies between
compounded by sea-level rise. The analysis takes a regional local and regional economies and the critical role that regional
perspective, considering the impacts to the region given infrastructure plays.

the interconnected economies across all four counties. In Developing an understanding of the economic consequences
EHHMXMSR XLI WXYH] IWXMQEXIW XLI |G®RsSW@WéhGnd prdictedWoakiath@zards is critical to
certain types of adaptation actions designed to mitigate the inform decision-making around how to best protect the
coastal hazard risks. These adaptation actions could all make communities, businesses, and natural resources that make

a difference, but some of these actions are more suitable coastal communities in Southeast Florida a strong business
for some counties than others and each county may need a environment and world-class leisure destination.

customized approach to address its own unique resilience

challenges.

The Business Case for Resilience in Southeast Florida



WHAT WAS INCLUDED IN
THE ANALYSIS

This study is a regional economic
evaluation of flood risk and exposure, with
the inclusion of predicted heights of sea
level in 2020, 2040, and 2070. Coastal
conditions modeled include the average
daily high tide, or mean higher high water
(MHHW), the king tide (one-year tide),

and the 10-year storm tide. More frequent
events were examined as part of this
study because those events are less likely
to be insurable in the future. Through
catastrophic risk modeling, the region has a
robust understanding of its risks from high-
impact, less-likely events, such as strong
hurricanes, which were not included in this
study. In addition, the analysis does not
incorporate flooding from precipitation or
rising groundwater.

The study analyzed impacts avoided and
cumulative costs of certain adaptation
strategies and resulting benefit-cost ratios
for both community-wide and building-level
adaptation strategies from 2020 to 2070.

To account for broader regional dynamics,
the REMI Pl+ modeling platform was

used to evaluate the effect of these high-
frequency flooding events on the economy
of Southeast Florida and the rest of the
state. Not every strategy included within
the analysis is applicable to all areas within
the Compact.

During the development of this
study, the region, country, and

world were hit hard by the global
COVID-19 pandemic. The pandemic
led to tragic loss of life, economic
downturn, and many changes to

the way communities live, work,

and interact with each other. These
changes that arose from this sudden
shock are a harsh reminder of the
importance of preparing for both
known and unknown risks. The
region must continue to prepare

for the long-term challenges of a
changing climate, even in the face
of unexpected shocks of events, like
COVID-19.

Unified Sea Level Rize Pregection
|Bqutheas: Fiorada Regloral Cimate e Comgact, 2029
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THE BUSINESS CASE FOR RESILIENCE: ASSUMPTIONS

In this study, the adaptation strategies evaluated only focused on high-level actions that are
applicable across the four counties in Southeast Florida and that provide regional-scale protection
from sea-level rise and high-frequency coastal storms. The study does not address the unique
GSEWXEP LE"EVH %SSH ERH WXSVQ[EXIV VMWOW ERH STTSV

8LI EHETXEXMSR WXVEXIKMIW WIPIGXIH TVIWIRX FIXXIV GS
areas with high-value properties. As such, not every action is viable in each county, but they
WIVZI EW E XIWX GEWI XS HIXIVQMRI [LIXLIV EHETXEXMSR M
Therefore, local cities and communities may consider developing a comprehensive adaptation
TPER XLEX EPWS INEQMRIW XLI GSRXI\XYEPMAIH %SSH VMW
VIKMSREP %SSH TVSXIGXMSR WXVEXIKMIW HIWGVMFIH MR X

A phased approach to adaptation investment is assumed in the study, whereby the
MQTPIQIRXEXMSR SJ MRIJVEWXVYGXYVI QIIXW WTIGM¥IH QS
likely be the case in practice.

UNDERSTANDING AVOIDED DAMAGE
VISUALIZING DAMAGE WITH AND WITHOUT RESILIENT ADAPTATION

DAILY TIDE IN 2040 DAILY TIDE IN 2040

Without Adaptation Action With Adaptation Action

Without adaptation action, rising seas With adaptation actions, buildings and
coupled with daily high tides threaten infrastructure are more protected from rising
buildings and infrastructure. seas and daily high tides.

Investment

"-7-_‘_ ’-:_-H_ 'F '

COASTAL HAZARD IN 2040 COASTAL HAZARD IN 2040
Without Adaptation Action With Adaptation Action
Without adaptation action, a coastal hazard With adaptation actions, buildings and
(storm) causes widespread damage to infrastructure are more protected from
buildings and infrastructure. coastal storms.

B Investment
[~ - : ':- -

The Business Case for Resilience in Southeast Florida 5



OVERVIEW OF FINDINGS

A compelling
business case exists
for investing in
climate adaptation

in Southeast Florida.

However, it will
take a collective
and coordinated

approach to advance
resilience throughout
the region.

The analysis shows that it is cost-effective
for the four-county region to make
investments in resilient infrastructure now.
These measures include community-wide
infrastructure investments and building-scale

adaptation measures that enhance resilience.

LACK OF ADAPTATION INVESTMENT
AND INFRASTRUCTURE NOW WILL

HAVE MAJOR CONSEQUENCES FOR THE

FUTURE ECONOMIC WELL-BEING OF
THE REGION

Investments in community-wide adaptation
strategies could safeguard sales, tourism,
and property-tax revenue and mitigate an
economic ripple effect.

Key to promoting economic resilience is
ensuring the continuity of business activity,
which is heavily dependent on the function
of community lifeline assets (e.g., utilities,
roads).

Interruption to business activity, be it from
direct or indirect coastal hazard impacts, can
slow recovery and affect the creditworthiness
of businesses and government (which rely
on revenues generated from the business
community), and can further constrain

6 The Business Case for Resilience in Southeast Florida

(e}
4
<
)
<
=
%)
na
od
[e]
=

the ability of these entities to raise needed
capital for investments in adaptation or other
purposes.

In 2040, daily tidal inundation could
expose $4.2 billion in property
value, and one 10-year storm tide

event could cause$3.2 billion
in property damage.

In 2070, daily tidal inundation could
expose $53.6 billion in property
value, and one 10-year storm tide
event could cause$16.5 billion
in property damage.
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7YRR] HE] 2SSHMRK MR *SVX OEYHIVHEPI HMWVYTXW XVEZIP ERH WIVZMGIW ERH GEYWIW HEQEKI X

DAMAGE AND LOSSES CAN BE -R XLMW WXYH] XLI FIRIY4AX GSWX VEXMS &'6
REDUCED for community-wide adaptation strategies
Investing in adaptation provides direct implemented throughout the region is 2.06.

FIRIYaXW MR XLI JSVQ SJ EZSMHIH PSWWIW XS

property, as well as the potential for indirect

FIRIYaXW WYGL EW VIHYGXMSRW MR MRWYVERGI
premiums, and stabilization or enhancement In 2040, one 10-year storm tide

of property tax values and associated event could cause a$2 million
XE\ VIZIRYIW ;MXL ER MRZIW IRX. MR 1/2§SH .
loss'in"sales and tourism tax

infrastructure, businesses can mitigate o ) )
property damages and employment impacts revenue, and daily tidal inundation

and continue to realize the value of business could cause $28 million in tax
continuity. revenue loss.

COMMUNITY-WIDE ADAPTATION

PRESENTS NET BENEFITS FOR THE In 2070, a 10-year storm tide event
REGION could cause an$8 million loss in
Community-wide adaptation strategies sales and tourism tax revenue, and
such as sea walls, dune restoration and daily tidal inundation could cause

beach nourishment, and berm construction
or raising® will protect property and
communities beyond the asset level from
gradual sea-level rise conditions. This type of
TVSXIGXMSR TVSZMHIW WMKRM%“GERX FIRIYAXW MR XLI
form of avoided property, sales, and tourist-

development tax losses and broad economic

FIRIXW XS XLI GSQQYRMX] HYI XS VIHYGIH

impacts to both property and infrastructure.

$384 million in tax revenue loss.

The Business Case for Resilience in Southeast Florida



PROPERTY AND REAL ESTATE VALUES

CAN BE PRESERVED AND INCREASE
IN VALUE WITH BUILDING-LEVEL
ADAPTATION

Adaptation is critical to supporting assets
retaining their long-term value. Building-level
WXVEXIKMIW MRGPYHI
structures. Beyond protecting properties
from damages, resilience investments can
reduce insurance premiums and avoid losses
or enhance property values and, therefore,
reduce associated tax revenues.

The BCR for individual adaptation strategies
at the asset level examined in this study is
3.97.

If effective partnerships and incentives are
created to lead to more widespread market
adoption of resilient development and design,
an opportunity exists for property owners

and developers to make current and future
buildings more resilient at the asset level.

JOBS AND ECONOMIC ACTIVITY CAN
BE PRESERVED AND GENERATED

Investing in adaptation at both the building
and community-wide levels now is critical

KMZIR XLI VIKMSR..W WMKRMY“GERX ZYPH

climate change.

Investments in adaptation can provide

FIRIYaXW XS XLI VIKMSR FI]SRHXbE

impacts. For example, these investments
can support construction, operations, and
maintenance jobs.

INDUSTRIES MOST AT RISK

INDUSTRIES WITH HIGHEST SALES
OUTPUT LOSS UNDER 2070
10-YEAR STORM CONDITIONS:

* Hospitality and food services
*  Wholesale trade

e Retalil trade

IP1ZEXNE

This resort in Palm Beach embarked on a dune restoration project to protect the property from
coastal hazards.

BENEFITS OF ADAPTATION
ADAPTATION STRATEGY BENEFIT-COST ANALYSIS FOR THE REGION

The following table shows the estimates for the cumulative impacts avoided and

XLl GYQYPEXMZI GSWX SJ EHETXEXMSR RIX MQTEGX
for community-wide and building-level adaptation strategies for all four counties
GSQFMRIH 8S QE\MQM~"I EHETXEXMSR FIRI%“ZXW XS Xl
and building-level adaptations must be intrinsically implemented throughout.

BENEFIT
COST RATIO

NET NEW
JOB YEARS

COSTS
(of adaptation)

ENEFITS
(avoided losses)

COMMUNITY-

ADAPTATION

FMPI FMP 3.97

56,000

Note: Results presented in net present value terms using a 5 percent discount rate over the
period of the analysis from 2020 to 2070. Estimated job years supported by direct investment in
adaptation strategies in the four counties. Individual results at the county level vary.

WHAT IS BCR?

8LI FIRIY X GSWX VEXMS &'6 TVIWIRXW XLI ZEPYI SJ
adaptation, divided by the total present value of the costs of adaptation. A ratio
greater than one implies a return on investment.

8 The Business Case for Resilience in Southeast Florida



ADAPTATION PLANNING IN THE REGION

The physical effects of climate change
present grave risks to the health

of Southeast Florida residents and
communities and to the safety of
businesses, property, and infrastructure.

The region has an opportunity to build
on ongoing initiatives, like public policy,
and infrastructure and building-level
interventions to protect communities
and businesses from the threats brought
on by climate change.

Enhancing resilience throughout the
region should incorporate principles that
consider climate, economic, and social
aspects.

CLIMATE RESILIENCE

Climate resilience is the ability to prepare
and plan for, absorb, recover from, and
more successfully adapt to adverse

ECONOMIC RESILIENCE

Economic resilience is the capacity to
prevent, withstand, recover from, and
otherwise bounce back better from
natural or human-caused shocks or
disruptions to the economy. In this
report, economic resilience accounts for
the ability of communities and the region
to
* prepare for and withstand climate
and coastal risks, and
* respond and recover when these
risks manifest.

SOCIAL RESILIENCE

Social resilience is the ability of a human
community to cope with and adapt

to stresses such as social, political,
environmental, or economic change.
Social resilience is critical to addressing

IZIRXW VIPEXIH XS GPMQ E ¥Mate Esk fer loyircgme communities

the stresses induced by more gradual
changes such as sea-level rise or
weather patterns to the acute shocks

of intense and frequent weather events
including hurricanes, heavy rainfall, and
[MPHYVIW

and communities of color, which are
disproportionately impacted by climate
change.

8LI 4EVI™ %VX 1LYWIYQ..W “%VWX PIZIP MW IPIZEXIH QSVI XLER

RESILIENCE PLANNING
IN THE REGION

The Southeast Florida region is one of

the nation’s champions in planning for

XLI 1JIIGXW SJ QSVI JVIUYIRX
and sea-level rise. For more than a

decade, the region has been working
collaboratively to develop plans to

address a changing climate. Through

the Compact, the region has a Climate

Action Plan, which sets a strong

foundation for action. Miami-Dade

County, Miami, and Miami Beach came

together under Resilient305, and were

XLl VWX KVSYT SJ PSGEP KS
to collaborate on a shared resilience

strategy for the 100 Resilience Cities

program of the Rockefeller Foundation.

Beyond the collaborative efforts,

seawall ordinances have been put in

place across the region to mitigate the
MQTEGXW SJ XMHEP %SSHMRK
Lauderdale and Broward County have

seawall ordinances that have become

the models for the region.

Eight local governments in Palm Beach
County have come together under a
Coastal Resilience Partnership and
are currently performing a regional
vulnerability assessment.

Monroe County is actively determining

how best to raise roads in the county

and is planning for stormwater and

VSEH MQTVSZIQIRXW JSV JYX®
conditions. These are a few examples

SJ XLI WMKRMYGERX RYQFIV
and infrastructure projects in the region,

WSQI SJ [LMGL EVI TVS¥%PIH M
as ADAPTATION IN ACTIONcase

studies.

JIIX XS TVSXIGX EVX JVSQ %SSH VN
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COMMUNITY-WIDE AND BUILDING-LEVEL ADAPTATION
COMBINED ADAPTATION STRATEGIES PRESENT MAXIMUM BENEFITS FOR THE REGION

COMMUNITY-WIDE ADAPTATION STRATEGIES

BEACH NOURISHMENT SAND DUNES GREEN SEAWALLS
is the addition of sediment are natural barriers that INFRASTRUCTURE, are constructed shoreline
to beaches to replenish land protect against coastal like bioswales and rain structures that protect
loss from erosion storms and beach erosion gardens, is intended to TVSTIVX] JVSQ »%SSH

GETXYVI ERH HVEMR % SSH[EXIV
and stormwater through :
natural systems

BUILDING-LEVEL ADAPTATION STRATEGIES

STRUCTURE ELEVATION PERMEABLE SURFACES WET FLOODPROOFING DRY FLOODPROOFING
is physically raising a EPPS[ “2S[MRK [E XdlMwX Gnhinhabited portions MW [EXIVXMKLX %»SSH
WXVYGXYVI EFSZI WRAPYMENXA XLVSYKL Xflalstctuvedte didw at the base of a structure to
levels into the ground below »SSH[EXIV XS IRXIV ERMIRNRX %SSH[EXIVW
entering
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RECOMMENDATIONS

ENHANCING ECONOMIC AND CLIMATE RESILIENCE

Alongside the economic analysis, the study
provided high-level recommendations

for Southeast Florida local governments

to create an environment conducive to
investment in climate adaptation.

The communities in the Southeast Florida
region should evaluate and advance their
capacity for economic and climate resilience
by considering the following strategies.

INCREASE CLIMATE RISK AWARENESS

Fundamental to resilience is increasing

GPMQEXI ERH 2SSH VMWO E[E

Information about climate-change risks and
their knock-on effects is not incorporated

into most policies that govern public and
private institutions. As a result, risky behavior
is often incentivized or subsidized. Both

the public and private sectors play a role

in risk disclosure, through policies such as
mandatory seller disclosure forms, loan
terms, and technical assistance programs.
Already, local government and planning
initiatives are underway, such as Resilient305
and the Southeast Florida Regional Climate
Change Compact.

DEVELOP ACTIONABLE FUNDING
AND FINANCING PLANS TO PAY FOR
RESILIENCE

The risks posed by a changing climate are
too great for any one sector to take on alone.
Therefore, investments in climate resilience
should be made by both public- and private-
sector actors, with an eye toward ensuring

Mangroves, as seen here in Key Largo, buffer wave action, prevent erosion, and absorb
“SSHIEXIVW ERH XLI] GER TPE] ER MQTSVXERX VSPI MR TVSXI(
tropical storms.

INVEST IN KEY VULNERABLE AND
EMERGING INDUSTRIES

The analysis found that the retalil,
accommodation and food services, and
wholesale industries are particularly
vulnerable to coastal hazards. Vulnerabilities
can stem from operating near the coast

and from the interdependencies between
industries. Efforts should be made to protect
vulnerable industries like these, and promote
IGSRSQMG HMZIVWM“ZGEXMSR ERH MRRSZEXMSR MR
the region, particularly those that operate
near the coast.

XLEX EPP IRXMXMIW [SYPH FIRhepMblegesr should identify and invest

investments.

Opportunities to weave adaptation
investments into ongoing infrastructure

and capital improvement projects should

be pursued to streamline processes and
MQTPIQIRX XLIQ I%2GMIRXP]

in economic clusters of businesses and

industries that make the region competitive

for jobs, private investment, and emerging
YIPHW VIPEXIH XS EHETXEXMSR
include industries in clean technology, life

sciences, and information technology. Early
investments in research and development

can help with long-term economic

opportunity for adaptation innovation-related
industries.

JNEQTPIW
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DEVELOP AN OCCUPATIONAL ROAD ENGAGE WITH AND PROVIDE

MAP TO RESILIENCE

Certain workers may be more vulnerable
to coastal hazards, such as workers in
vulnerable industries, workers with less
adaptable skillsets, lower-wage workers,
and workers who travel far to get to
work. At the same time, recovery efforts
and adaptation investments will favor
certain occupations over others, such as
emergency responders and construction
workers.

Business clusters and organizing
bodies, such as business improvement
districts, should develop coordinated
business continuity plans that account
for physical and economic impacts,
and they should develop workforce and
economic development initiatives to
grow the local labor pool that provides
the services needed to prepare for and
recover from coastal hazard events.
Doing so will keep more recovery funds
in impacted communities, decrease the
burden on supportive infrastructure,
expand job skills training and potential
future income-earning potential, and
provide faster recovery after an event.

Extensive dune rebuilding efforts were conducted in the aftermath of Hurricane Irma in 2017. The
Broward County Shore Protection Project placed 413,000 cubic yards of sand along the 8.9 miles of
shoreline reaching north from Fort Lauderdale, according to the U.S. Army Corps of Engineers.

change. To advance future infrastructure
SUPPORT TO THE SMALL-BUSINESS MRZIWXQIRXW YWMRK GSWX F
COMMUNITY EPSRI,GSRWMHIVMRK TVSTIV X
tax dollars at risk, and other monetary
JEGXSVW,[SYPH YRJEMVP] HM
these groups.

When small businesses are subject to
the impacts of coastal hazards, they
often lack the capital reserves, access
XS WRERGMRK SV MRWY VEN@Indbzed dcontkinities also have
necessary to absorb a loss of income faced the greatest risk during the

and the additional expenses that come COVID-19 pandemic, compounding
with rebuilding. Streamlined access climate-related and other vulnerabilities.

XS GETMXEP ERH ¥%RERGMRIK, Ml Gk MG RBmE Sap in
ensuring continued operations and the region and lack of living-wage jobs
VIPEXIH Y2:RERGMEP SYXGS QW MR KFel) MBifinges vulnerable
[.M XL W Q_ EPP FYWMRIWWIW (%rEr]nuﬁ itiekt %ff“[?tg gd%?ress public
given competing demands, but and mental health concerns and the

improved communications through threat of pandemics and the risk from
digital platforms can help to exchange %, SSH IZIRXW

information both within business
communities and between the public
and private sectors.

Future decision-making needs to
consider both economic impact and
strategies for protecting communities
with the highest needs, who have
historically been discriminated against in
land use and planning policies advanced
at the federal and local levels.

MAKE MITIGATING SOCIAL
VULNERABILITY A PRIORITY
DURING ADAPTATION DECISION-
MAKING

Historically marginalized communities, PRIORITIZE PROJECTS

including low-income communities STRATEGICALLY AND MONITOR

and communities of color, will be EOUITY AND EEEICACY
QSWX WMKRM¥“ZGERXP] EJJIGXIH F] GPMQEXI
+MZIR XLI “RMX| YRERGMEP \

available for adaptation, communities
ERH VIKMSRW [MPP FI JEGIH |
decisions regarding where investment
should be directed, what types of
adaptation projects should be pursued,
when these investments should be
made, and how much money should be
borrowed to accelerate investments in
resilience in a way that is commensurate
with expected risks. When investments
are to be made on adaptation projects,
they should be developed through
transparent evaluation frameworks that
address societal vulnerabilities and
ensure that the project plans incorporate
a holistic approach to resilience,
MRGPYHMRK SJJIVMRK FIRI%X
protection from disruptive events such
as economic development, workforce
development, land use, and capital
improvements.
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8LI 4EPQ &IEGL MRXVEGSEWXEP LSWXW FSEX XVE%¥%G ]JIEV VSYRH 8LI QEVMRI MRHYWXV] LEW EFSY X
study for the Marine Industries Association of South Florida.

Community lifelines such as energy, water, UNDERSTAND AND PREPARE FOR
transportation, and communications REPUTATION RISKS AND ASSOCIATED
infrastructure should be protected to ECONOMIC IMPACTS

avoid far-reaching direct and indirect
consequences. To ensure that future
adaptation projects provide their intended
return on investment, the effectiveness of
implemented adaptation strategies should be
evaluated where feasible.

The Southeast Florida region is already

facing reputational risk; coastal hazards and

the region’s vulnerability to sea-level rise have

VIGIMZIH WMKRM¥%“ZGERX REXMSREP GSZIVEKI MR XLI
U.S. popular media3 Vulnerability to coastal

hazards now and in the future can result in

MAXIMIZE ADAPTATION INVESTMENTS reputational risks and associated impacts

BY COORDINATING BENEFITS such as property devaluation, insurance
premium increases, bond-rating downgrades

and increased borrowing costs, decreased
tourism and assaciated spending, decreased
R 8), RXEP E 5 H .
public support, and risk from increased
PMEFMPMX] ;MXLSYX WY¥%GMIRX TVSEGXMZI
investment in resilience, the region is at
risk of further reputational damage, which

hazards should strengthen a community . .
) ) X could have ripple effects on investment and
against potential shocks, but also contribute .
economic development.

XS EHHVIWWMRK WXVIWWIW PMOI 2SSHMRK ERH

In a best-case scenario, resilient investments
should leverage opportunities to maximize
FIRIYAXW XS WSGMEP IRZMVS
economic outcomes. For example,

investments in physical infrastructure

intended to protect a community from

to enhancing the region’s economic Modeling reputational impacts, such as
development potential, or social cohesion. perceptions of future climate-change risk,
Local examples include beach nourishment was beyond the scope of this analysis.

in Miami Beach and Palm Beach County’s Yet, these are important and relevant
Living Shorelines Program. considerations when interpreting the

potential outcomes of the modeled project

alternatives. Future research and analysis

may provide additional quantitative insights

into variations of this approach, and if this

SGGYVW XLIWI “4RHMRKW WLSYPH FI YTHEXIH

Local and regional governments, as well as
property and business owners, will eventually
need to invest in property development and
redevelopment, infrastructure, and related
public necessities. Therefore, an opportunity
exists to design investments in adaptation to
TVSZMHI GS FIRIY%.XW XS TISTPI XLI IGSRSQ]
and the environment that address current

needs.
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CONDUCT FURTHER IN-DEPTH
ANALYSES AT THE COUNTY AND
PROJECT LEVELS TO OPTIMIZE
BENEFITS AND COSTS

This study examined Southeast Florida
from a regional perspective, considering
interconnected infrastructure systems,
economies, and social networks, but also
recognizing very specific differences across
the four counties. Further studies will be
required for more granular assessments
of risk at specific sites of interest. Each
project or investment has a unique context
that should be considered on a project-
by-project basis to allow for more specific
design considerations and hopefully more
optimal return on investment.

At the municipal and regional level,
future analyses can develop project-
level roadmaps for action at a smaller
geographic scale to better formulate
adaptation and resilience strategies to
meet community needs and to provide
optimal returns to all parties.

1IE\MQM”I VIWMPMIRGI MRZIWXQIRX FIRIY4XW F] EHHVIWWMRK S>
incorporating a bike path into a seawall.
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THE REGION'S ECONOMIC
AND CLIMATE CONTEXT

Southeast Florida is a hub for the trade, logistics, health care, and creative
industries, and a world-class tourist destination. The regional economy has
experienced successful growth over the past decade until the recent disruption from
COVID-19. Alongside the challenges of the pandemic, the local government and
business community recognize the urgency and severity of a changing climate, and
its current and future impacts to the region and its economy. Even in a time with
many other urgent challenges, it is critical to remain focused on climate change,
which presents both short-term and long-term threats to residents’ public health and
the region’s economic vitality.

Although Southeast Florida has taken noteworthy steps to mitigate climate risks
proactively through planning and public investments, the region must accelerate its
efforts to drive climate adaptation.

This study illustrates that advancing economic resilience requires action by both the
public and private sectors at various geographic scales, and that a shared interest
in partnership exists for both communities. The study also shares lessons learned
and best practices from other local governments addressing resilience by leveraging
similar economic analyses.

The Business Case for Resilience in Southeast Florida



ECONOMIC e
BACKGROUND POPULATION
Southeast Florida is regarded as a STATE VS. SOUTHEAST

world-class destination for business and FLORIDA REGION
leisure purposes alike. Over the past 50

years, the region’s diverse and growing SOUTHEAST FLORIDAG,147,269 TOTAL
population has developed the region into 1,446,277 POPULATION:
a prosperous hub for tourism, health 20,598,000

76,325
GEVI MRXIVREXMSREP FEROMRK ERH “RERGI
supply chain and logistics, creative MIAMI-DADE: 2,715,516

industries, and technology. BROWARD1,909,151

The region’s economy is deeply
interconnected among counties, cities,

and communities. Residents and visitors |1

work, play, and live across jurisdictional

boundaries, providing reason for a GROSS DOMESTIC PRODUCT

coordinated effort to tackle climate

change as a region. STATE VS. SOUTHEAST FLORIDA
REGION
POPULATION GROWTH

Florida has been experiencing steady

population growth since the 1970s,

making the state the third largest in SOUTHEAST FLORIDA:
the nation. Overall, the population $359 billion

has tripled in the past 50 years. The

Southeast Florida region alone is

home to more than 6 million people, a

population larger than more than half of

other U.S. states® REST OF STATE

Though the Sunshine State has -

traditionally been thought of as a

destination for snowbirds, studies show SOUTH FLORIDA’S WORKFORCE

a growing trend of young professionals

relocating to Florida. New employment FIRMS AND EMPLOYEES BY COUNTY
opportunities in the state’s strong job

market attracted more than a third of BROWARD

new residents® The largest group of B 250,431 FIRMS

incoming residents (40 percent) still _ 719,985 EMPLOYEES

cite retirement as their main motivation,
LS[1ZIV XLI RI[ MR¥%Y\ sJ [sVYfMWMIKDADE

adults feeds a robust workforce _ 468,185 FIRMS

attracted by the strong economy. _ 1,000,931 EMPLOYEES

Continuous emigration of Cuban,
Caribbean, and Latin American
populations to the region creates the
diverse and vibrant culture for which the
region is known.

14,413 FIRMS
31,065 EMPLOYEES

175,919 FIRMS
539,591 EMPLOYEES
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REGIONAL ECONOMY

Southeast Florida’s economy has continued
to strengthen in the past decade. In 2018, the
VIKMSR KIRIVEXIH QSVI XLER
gross domestic product (GDP), contributing
35 percent of the state’s total GDF. In the
same year, Miami-Dade, Broward, and Palm
Beach represented third-ranked counties

in the state, respectively, for GDP growtl.
Compared with the rest of Florida, the
Southeast has the largest labor pool, and the
most cruise and trade ports.

The region’s largest sectors and primary
economic drivers are tourism, international

States, behind New York City. The Greater
Miami and Beaches area hosts more than
700 multinational companies.®

WATERFRBNTS AN GCEAN-RELATED

ECONOMIES

Southeast Florida’s waterfront is a key part of

XLl IGSRSQ],LSQI XS QER] VIWMHIRXW ERH
attractions, it creates opportunities for many

key industry sectors, such as tourism and

logistics. In 2016, total trade out of the Miami

Customs District, which includes seaports

ERH EMVTSVXW VIEGLIH E VIGSVH

billion.*°

XVEHI “RERGMEP ERH TVSJIWeaspte ReEengrcongnivy Ghenegion faces

health care, and real estate. Its status as
an international business headquarters
and a leading global real estate market is a
major economic driver for the region, with
the city of Miami being the second largest
international banking center in the United

challenges due to a high cost of living, lower
educational attainment, and low average
wages. For example, Miami-Dade’s middle
class has shrunk from 65 percent of local
households to 43 percent in the past 50
years!t

Port Miami, a critical part of the region’s waterfront economy.
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TOURISM AND NATURAL RESOURCES IN THE REGION

Tourism is the state’s largest industry and the fourth largest Tourism iS Florida's tOp
employment sector, representing 12 percent of all jobs. . .

Driven by Florida’s coastlines and its warm climate, natural economic drlver
PERHWGET!I ERH FIEGLIW XSYVMWQ LEW H I IRI S KLI

local counties, state, and beyond, with a total statewide $ 9 L ﬁv]KL L I O N
IGSRSQMG MQTEGX SJ QSVI XLER FMPPMS R Y R

. W . ) J
billion in state and local tax revenue alone (2018}. tourism’s contribution to gross state product in 2018

*PSVMHE..W REXYVEP PERHWGETI, MRGPYH@léamErgpal[@ﬁthPSErﬁﬁolf-]Yriﬁmed

ERH GSEWXEP ERH SGIER LEFMXEXW, TVSZMHIW STTS

recreational activites that attract tourists from around the $ 2 4 7 B I L L I O N

world.
- . ) and over 70 percent of total jobs (about 395,000) in 2018
Visitors looking to explore and experience these areas

GSRWXMXYXI E WMKRMY“GERX TSVXMSR SJ XLI VIKMSR...W ERRYEP XSYVMWQ
A study on the economic impact of beach tourism in Palm

Beach County found that out-of-county visitors spent nearly "R EHHMXMSR XS XLI IGSRSQMG FIRI%:XW J\

QMPPMSR MR GSRRIGXMSR XS FIEGL g WMXhdd BsFpf(MeRipertaht fréfection from
J)GSXSYVMWQ,XSYVMWQ JSGYWIH SR ZM WoastalsoknsRk HixtofivallyPthE kegidmhas invested in beach
SFWIVZMRK [MPHPMJI ERH WYTTSV XM R KndarERmert\aZdombt BRndWbibestMivdragemént practices
reliant on the health and vitality of these areas, and accounts to combat erosion and maintain the size and quality of
JSV E WMKRMY“GERX TSVXMSR SJ XLI VIKokbSHRs. W XSYVMWQ [MXL QMPPMSR

people visiting South Florida's national parks in 2019 alone, Given the fundamental tie between a strong tourism industry

WTIRHMRK QMPPMSR HYVMRK XLIMVeZMWMESE RRETNPZMRM S § 1R W GER TV

FIRI7%X SJ QMPPMSR XS XLI VIKMSR R XLI JSVQ SJ QMXMKEXMRK GSEWXEP %S
LMW HMVIGX WTIRHMRK FIRIYZXW XLI P SaG&maih@iBiryIhe fjuditik ¢ bbadhes that are a key draw for

largely subject to taxes that fund the operations and service ZMWMXSVW [LS QEOI WMKRM¥“ZGERX GSRXVI
provisions of state and local governments. economies.

A kayaker navigates around mangroves in Everglades National Park.
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UNDERSTANDING THE REGION'S FLOOD RISK

%W XLI 7SYXLIEWX *PSVMHE VIKMSR GSRXMRYIW XS KVS[ ERH HIZIPST WS XSS HS >
LIMKLXIRIH F] MRGVIEWMRK TVIGMTMXEXMSR VEXIW ERH WXSVQ EGXMZMX] VMWMR
PERH YWIW EW RSXIH MR XLI KVETLMG FIPS[ %W WIE PIZIPW MRGVIEWI MX RS PSR
coastal communities. Flooding now occurs at high tide for many locations due to a combination of sea-level rise, smaller storm

IZIRXW SRWLSVI [MRH %S[W ERH GLERKMRK SJJWLSVI GYVVIRX TEXXIVRW XLEX GE

*VIUYIRX SSHMRK GER GEYWI HEQEKI HMWVYTX FYWMRIWWIW ERH XVERWTSVXEX|
environmental risks can lead to much broader socioeconomic impacts, such as loss or impairment of public services and

infrastructure, decreases in property values and local government tax bases, increases in insurance costs, and displacement of
disadvantaged and marginalized frontline communities.

TIDAL FLOODS SEA-LEVEL RISE HURRICANES
SV "WYRR] HE] 2SSHW % EV hléhgth&IoRIRysQHORda coasts adds are a regular event in the region during
tide events that cause water to overtop to water levels caused by seasonal tide the storm season (June—November).
seawalls and waterfront barriers, “YGXYEXMSRW ERH [IEXLIVTRdsaMdrge IsfolrfRs<d&h have massive
seep through porous limestone, and economic and social impacts in terms
MR¥ZPXVEXI MRXS XLI WXSVQ[EXIV ERH of damages, insurance, business and
sewage networks. 5 service disruptions, and population loss,

e : . among others.

‘\\\\\\

\
\\\\\\\ \
\

BAY
(like Biscayne Bay)

BISCAYNE
AQUIFER
POROUS LIMESTONE LOW-LYING GEOGRAPHY COASTAL EROSION STORM SURGE
GEOLOGY averages an elevation of lowers the region’s defense the rise in seawater level
allows salty sea water to about six feet above current against storms by reducing during a storm, is one of
penetrate inland and push sea levels, with a limestone the natural beach and dune the greatest threats to
already-high groundwater ridge that reaches an areas that act as a buffer life and property. Storm
levels closer to the surface. average of about 11.5 feet as between storm waves and surge impacts could be
the only natural high ground. coastal property and IWNEGIVFEXIH F] XMHEP
infrastructure. events and heavy rainfall.

The region is expected to experience an increase in rainy season months and more frequent storm events. In 2017, Hurricane

Irma, one of the strongest hurricanes ever recorded in the Atlantic Ocean, struck South Florida, dropping four to twelve inches of
VEMR ERH MRYRHEXMRK WSQI EVIEW [MXL XLVII XS %zl JIIX SJ WIE[EXIV 8LI "EXIKS
power and caused more than $50.5 billion in damages in the Florida Keys alone.

20 The Business Case for Resilience in Southeast Florida



POTENTIAL IMPACTS IN 2040
IN THE ABSENCE OF ADAPTATI

$4.2 253a5Y0p

in property value exposed to daily tidal inundation

$3.2 25aa5YDb

in property damage from one 10-year storm tide event

$2 Rzaaavp
in sales and tourism tax losses from 10-year storm tide event
$28 raaaavp

in sales, tourism, and property tax losses from daily tidal inundation

6IWYPXW WLS[R EVI RSX EHNYWXIH XS EGGSYRX JSV “RERGMEP HM
tidal inundation are excluded from the 10-year storm tide event damages.
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The avoided

losses to property
in Southeast
Florida through
building-level

and community-
wide adaptation
strategies outweigh
the costs 4:1 and

2:1, respectively.

ANALYSIS FINDINGS

SOUTHEAST FLORIDA'S BUSINESS CASE FOR RESILIENCE

The analysis shows that it is cost effective

for the region to make investments in resilient
infrastructure now. These measures include
community-wide infrastructure adaptation
investments and building-scale adaptation
investments to enhance resilience in the
region.

Investment in actions that can reduce

coastal hazard risk and support adaptation
to changing conditions can help to

protect people, property, businesses, and
infrastructure and reduce the amount of
resources and investment needed to respond
to and recover from coastal hazard events
over the long term.

In addition, the study shows that regional
action is critical as coastal storms and
sea-level rise can have wide-ranging direct,
indirect, and induced effects that extend
beyond the borders of any one community.

A primary goal of investing in economic
resilience is to ensure that communities can
adapt to coastal hazard events when they
do occur, so that shocks are manageable
and not disruptive. By understanding the
strengths and weaknesses of local and
regional economies, opportunities for
improving business-as-usual practices arise
so that communities do not just survive but
are best positioned to thrive.

INVESTMENT STRATEGIES AND

BUSINESS CASE DIFFER DEPENDING ON

COUNTY-SPECIFIC FACTORS

No single solution for adaptation will

work across all jurisdictions and for every
community. This study explores regionally
consistent adaptation solutions across all
four counties, referred to as the community-
wide adaptation approach and building-level
approaches. One of the challenges with
analyzing the community-wide adaptation
approach is that even within the Southeast

The Business Case for Resilience in Southeast Florida

Florida region, there is diversity in the local
site and water conditions that would lead

to different proposed adaptation solutions.
Some measures evaluated are not as
applicable in certain jurisdictions because
of unique geographical factors. Each county
and municipality will need to determine the
exact adaptation options available given the
local conditions.

7TTIGMY%2GEPP]

densely developed areas of the mainland,
like those in Broward County, Miami-Dade
County, and Palm Beach County. Given the
highly regulated growth and environmental
resource management process, adaptation
measures in Monroe County will be unique
and hardened shorelines may not be feasible.
Also, because Monroe County has very little
beach or dune areas, those measures are
less applicable. This analysis underestimates

GSWX FIRIYAX MR PIWW YVFER EV

or those with more coastal environmental
resources, like Monroe County, because
different solutions would be used in those
areas to better proactively address climate
resilience given local conditions.

XLI X]TIW SJ WSP
ETTIEV XS FI QSVI GSWX FIRIYGI



LACK OF ADAPTATION INVESTMENT
AND INFRASTRUCTURE NOW WILL
AFFECT REGION’S FUTURE ECONOMIC
WELL-BEING

Investment in resilience actions can reduce
coastal hazard risk and support adaptation

to changing conditions. It can also reduce the
amount of resources and investment needed
to respond to and recover from coastal
hazard events over the long term. Overall,
investing in adaptation now can result in a
positive economic return for the region.

Without an investment, the region risks
experiencing cascading effects such as the
following:

* Foregone property, sales, and tourism
taxes

* Increased cost and/or barriers to access
insurance coverage and mortgage
““RERGMRK

* Loss of wealth and/or income for
property and business owners

¢ Downgrades to municipal bond ratings

These cascading effects could fundamentally
alter the desirability of living and working in
coastal communities, which in turn could
result in the redistribution of populations

and public and private investment, all of
[LMGL GER LEZI WMKRM¥*“GERX M
regional, and state economies.

The study found that the failure to safeguard
property from rising seas could result in
WMKRMY“GERX TVSTIVX]
revenue losses, which are critical to local
governments. Reductions to this revenue
stream could hinder the ability of the public
sector to fund its operations and invest in
core community services and infrastructure,
including adaptation.

WEPIW

The graph below shows the estimated

property-tax revenues that could be lost over

the next half century, based off property
MHIRXMYIH XS FI ZYPRIVEFPI XS
sea-level rise and the modeled daily high-tide
GSRHMXMSRW *YVXLIV SZIVZMI[
that might be realized by the counties are
summarized below.

Long-term tax losses can

deplete the region’s ability

XS WRERGI TYFPMG K
services and its ability to

bounce back from shocks and
stresses.

-
CUMULATIVE PROPERTY TAX LOSSES FROM SEA-LEVEL RISE

(MHHW)

The chart at right

shows the estimated

cumulative property
tax revenues losses
over the next half
century. Cumulative
property tax losses
were estimated

for each county

by estimating the
approximate year

in which properties
will be subject to
daily high tides in the
future.

Il BROWARD

-$620 B

Il ViAMI-DADE

-$1.345 2

Note: Impacts only account for parcels where 25 percent or more of the parcel footprint is exposed to the modeled
GSEWXEP GSRHMXMSRW 6IWYPXW EVI RSX EHNYWXIH XS EGGSYRX JSV %
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BUSINESS COMMUNITY CAN
EXPERIENCE AVOIDED DAMAGES AND
LOSSES

GDP CHANGES DUE TO SEA-LEVEL RISE

o ) _ NO-ACTION SCENARIO (MHHW)
Increasing risks from sea-level rise and tidal

%2SSHMRK LEZI XLI TSXIRXMEP X&o4dtidhliy/t@k¥hRdach county in the Southeast Florida region will

the strength of Florida's real estate market. experience a deterioration in GDP from tidal and storm events by 2060.

8LI WXYH] JSYRH XLEX FMPPMSR MR VIKMSREP

property value will be exposed to daily tidal . I~ 2060
inundation under 2070 conditions. [l REST OF FLORIDAly > '_‘—R\
Increasing evidence exists that projected V‘\ -$91 8
%»SSH MRYRHEXMSR GER HIGVIEWI TVSTIVX] o \

value 2 Previous studies show Miami-Dade [l BROWARD x

TVSTIVXMIW EX LMKLIV IPIZEXMSRW MR %»SSH-VMWO

areas appreciate at a higher rate than than 8

properties at lower elevations®® . MIAMI-DADE o -$454
Population redistribution and investment 8

MR EVIEW XLEX JEGI PIWW VMWO XS %SSHMRK HYI

to their higher elevation can be a signal $676 R
SJ GPMQEXI KIRXVM“ZGEXMSR E WMXYEXMSR MR

which properties become more valuable
than others due to their ability to better

accommodate settlement and infrastructure TOTAL LOSSES BY COUNTY IE NO ACTION IS TAKEN

in the face of climate change, potentially 2020-2070 CUMULATIVE LOSSES (2019 DOLLARS)
pushing lower-income residents out of their

neighborhoods.** Overall, studies show that
the prices of tidally exposed properties tend
to appreciate at lower rates than comparable IMPACTS

TVSTIVXMIW RSX INTSWIH XS XMHEP %SSH IMPACTS | IMPACTS IMPACTS

PROPERT

A storm event can cause structural damage $63.911B $5.279B $161M $825M
and months of wage losses and associated
job impacts that make doing business in the $106.58B $8.354B $361M -
EVIE QSVI HM%GYPX ERH TSXIRXMEPP] IRGS$EM§KI $8.560B $567M $674M
relocation.

$29.6B $2.117B $82M $548M

Implementation of the evaluated adaptation
QIEWYVIW EX FSXL PIZIPW GERBIXIVI[Z2SS H $22018  $24.310B $1.171B $4.435B
impacts for the business community, like
property damage and employment impacts,
and maintain economic health.

2SXI 6IWYPXW EVI RSX EHNYWXIH XS EGGSYRX JSV “4RERGME

STRUCTURE AND CONTENT LOSSES FROM A SINGLE STORM
NO-ACTION SCENARIO (MHHW) (2019 DOLLARS)

$16.52
Il L-YEAR TIDE 0
[l 10-YEARTIDE §
=
=
- $3.22
$142
so.12 [N I
2040 2070
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ADAPTATION CAN YIELD LASTING
BENEFITS FOR SOUTHEAST FLORIDA

The implementation of certain community-
wide and building-level adaptation strategies
could help to minimize the devaluation of real
estate and mitigate a variety of economic
and social effects. In general, community-
wide strategies mitigate impacts from both
temporary coastal storms and permanent
sea-level rise to all inland assets while
building-level strategies can mitigate impacts
for individual assets that are exposed to
temporary coastal storms and not permanent
sea-level rise.

COMMUNITY-WIDE ADAPTATION
PRESENTS NET BENEFITS FOR THE
REGION

Overall, the community-wide adaptation
strategies would increase GDP and
employment for the four counties.
Community-wide adaptation measures,

if implemented with best practices, have

the potential to mitigate nearly all modeled
coastal impacts. Community-wide adaptation
strategies have the potential to protect the
broader community and provide further

FIRI%4XW XS MRHMZMHYEP TVSPEPRI%] JvsQ KVEHYEP

sea-level rise conditions.

PROPERTY AND REAL ESTATE VALUES
CAN BE PRESERVED AND GENERATE
VALUE

Investing in adaptation provides direct

G H

Tl I e
te AT i

|

%YHETXEXMSR XS GSEWXEP LE"EVHW GER FI HIWMKRIH XS SJJIV

of an amenity, like this park in downtown Miami.

With proper incentives and partnership
opportunities for the private sector, property
owners and developers should make
investments to develop/redevelop current
and future buildings to be more resilient at
the asset level. A regionally funded program
that offers such incentives can support
retention of long-term asset value and protect

Over the next 50
years, investments
in community-
wide adaptation
could support
85,000 job years,
and investments
in building-level
adaptation could
support 56,000.

JOBS AND ECONOMIC ACTIVITY CAN
BE PRESERVED AND GENERATED

Adaptation avoids economic challenges,
and it can create additional jobs and boost
economic activity. Investments in adaptation
GER TVSZMHI FIRIYAXW FI]JSRH XLI EZSMHIH

FIRIZXW MR XLI JSVQ SJ EZSMBJIP3 Weldhifla Sraviously. For

property, as well as the potential for indirect

example, the construction industry would

FIRIZZXW WYGL EW VIHYGXMSRW /WR MRWYYEERG 1, x 3vsQ MRZIWXQIRX

premiums, stabilization or enhancement of
property values, and associated tax revenues.
It is common knowledge that coastal
property is priced at a premium compared
with similar property not located by the coast.
However, living near the coast comes with
the risk of potential impacts from coastal
hazards. Hazard risks have been shown to
be capitalized in the value of property; in
particular, properties subject to hazard risks
are often sold at a discount compared with
similar properties not subject to these risks,
all else considered equal.

in adaptation. This major increase in
construction spending can result in increased
employment in the area for the construction
industry as well as related industries. Funds
used to construct a seawall will result in
direct job gains for the construction industry,
as well as downstream indirect (e.g., supply
chain) and induced (e.g., spending by directly
and indirectly affected workers) job gains.
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RETURNS ON INVESTMENTS IN ADAPTATION
A COMPELLING BUSINESS CASE FOR BUILDING-LEVEL AND COMMUNITY-WIDE ADAPTATIONS

The analysis shows that there is a regional business case for the local governments and business communities of Southeast

Florida to start making investments in resilient infrastructure now, with phased investments over the coming decades. To develop

ER YRHIVWXERHMRK SJ XLI GSWXW ERH FIRI“.ZXWIBRB ERHTIXNEMXNERE PXTLY SHIMV XG X RIHIVE
WGIREVMS [IVI IWXMQEXIH ERH GSQTEVIH [MXL XLI GSWXW ERH FIRIY“AXW SJ GSQQYF
The tables below show estimates for the cumulative impacts avoided and cumulative cost of adaptation, net impacts, and
VIWYPXMRK FIRIY4ZX GSWX VEXMSW [LMGL VERKI JVSQ EFSYX XS % FIRIYaX GSWX
outweigh the costs.

8LI IGSRSQMG FIRIYAXW JVSQ FSXL FYMPHMRK PIZIP ERH GSQQYRMX] [MHI EHETXEX1
However, these strategies must be integrated together to safeguard the region.

RETURN ON INVESTMENT: BUILDING-LEVEL ADAPTATIONS
CUMULATIVE 2026-2070 (NET PRESENT VALUE)

CUMULATIVE IMPACTS CUMULATIVE BENEFIT-COST
AVOIDED ADAPTATION COSTS NET IMPACTS RATIO

& IR IYaXW Costs &IRIYX 'SWX 6 EXMY8ars Supported

$17.6 25a %$4.42as 3.97 56,000

FOR THE REGION

$4.5 billion $1.5 billion $3bilion 304
59.2 il suonion [ szssion ) NN
$459 million $598 million -$139 million 0.77
$3.3 billion $545 million $2.8 billion 6.08

RETURN ON INVESTMENT: COMMUNITY-WIDE ADAPTATIONS
CUMULATIVE 2020-2070 (NET PRESENT VALUE)

CUMULATIVE IMPACTS CUMULATIVE BENEFIT-COST

AVOIDED ADAPTATION COSTS NISIFIEISL SRS RATIO
BROWARD $9.601 billion $4.128 billion $5.473 billion _
s19.41 iion sewwbiion | sseosion | [N

$3.182 million $7.669 billion -$4.487 billion 0.41

$5.613 billion $4.325 billion $1.288 billion 1.30

&IRIYaXW Costs &IRI%X 'SW X |6 HObMears Supported

FOR THE REGION

$37.925a $18.22a3a 2.08 85,000

Notes: Results account for structure, content, land, and relocation impacts. Results are presented in net present value terms using a 5 percent discount rate
SZIV XLI TIVMSH SJ XLI EREP]WMW JVSQ XS *SV FSXL XLI GSQQYRMX] PIZIP ERH FYMPHMRK
for all counties except Monroe. This does not imply that adaptation is not a cost-effective investment for Monroe County. Rather, the selected adaptation

solutions examined in this study would not be the appropriate strategies to apply in Monroe County.
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ECONOMIC BENEFITS FROM INVESTMENT IN SELECTED TYPES OF ADAPTATION MEASURES
THROUGH 2040 (2019 DOLLARS, $MILLIONS)

There is a compelling case for investing in both community-wide and building-level adaptation in the Southeast Florida region. The
XEFPI FIPS[ WLS[W XLI IGSRSQMG FIRI¥Y%ZX JVSQ MRZIWXQIRXW MR GSQQYRMX] [MHI [
2040 , which are the years when investment would take place as part of the phased adaptation approach in this study. Overall, both
adaptation scenarios present a general positive impact on GDP and employment for the region.

COMMUNITY-WIDE BUILDING-LEVEL
ADAPTATION INVESTMENT ADAPTATION INVESTMENT

INVESTMENTS IN: 2020 2040 2020

Economic Impact Combined difference from baseline Combined difference from baseline

BROWARD
Job years 6,780 5,280 2,530 15,010
GDP $660 million $780 million $240 million $1.97 billion

MIAMI-DADE

Job years 15,200 9,550 3,190 18,470
GDP $1.6 billion $1.38 billion $350 million $2.67 billion
Job years 19,370 9,320 2,560 5,600
GDP $1.26 billion $810 million $180 million $530 million
Job years 9,470 9,910 1,270 7,020
GDP $730 million $1.17 billion $120 million $880 million

REST OF FLORIDA

Job years -15,050 -11,320 300 1,130

GDP -$1.34 billion $1.23 billion $30 million $140 million

.SFW VSYRHIH XS RIEVIWX +(4 VSYRHIH XS RIEVIWX QMPPMSR .SF JIEVW MW IUYMZEPIRX XS S
GSRWXVYGXMSR NSF XLEX PEWXW X[S JIEVW [MPP IUYEXI XS X[S NSF ]JIEVW 6IWYPXW EVI RSX EHN)
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CONCLUSION

LMW WXYH] MHIRXMY2IW S TR
with resilient investment in the face of climat
VMWOW XS XLI VIKMSR HYI
and sea-level rise. There is a clear shared in
among all stakeholders to take action.

To advance economic development and
climate resilience throughout the region, the §
Compact counties will need to continue to p
forward with a coordinated effort among pub
and private sectors and identify funding for
investment in climate adaptation at the buildi
and community scales.

physical and social infrastructure that will pra
the region’s robust economy. Investing in the

in the years to come.
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ADAPTATION IN ACTION:

CASE STUDIES

EXAMPLES FROM SOUTHEAST
FLORIDA

Al1A IMPROVEMENTS PROJECT
Broward County

Building resilience into a post-hurricane
emergency roadway reconstruction project

LIVING SHORELINES PROJECT
Palm Beach County

Implementing natural resilience and habitat
restoration

NORTH MIAMI STORMWATER PARK
Miami-Dade County

Converting a repetitive loss property into a
community stormwater park

STORMWATER RESILIENCE PROGRAM

Miami-Dade County
Managing stormwater at the community
level in Miami Beach

SEAWALLS AND WATERFRONT ACCESS

Miami-Dade and Broward Counties
Implementing widespread adaptation
requirements in Miami-Dade and Broward
counties

FINDING THE BUSINESS CASE:
PEER PROJECTS IN THE U.S.

CALIFORNIA
Protecting municipal land, and maritime and
aviation operations

HAWAII
Directing adaptation among state agencies

LOUISIANA
Leveraging university partnerships to inform
resilience investment

TAMPA BAY
Quantifying the cost of doing nothing
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ADAPTATION IN ACTION

BROWARD COUNTY

AlA IMPROVEMENTS, POST-SUPERSTORM SANDY

CONSTRUCTED: SIZE: COST:

2014 0.988 miles QMPPMSR

In 2012, Superstorm Sandy moved along the eastern U.S. On Sunrise Boulevard, a back wall was added to prevent

seaboard, causing devastating erosion that stretched for miles sand and saltwater from reaching the roadways. This back

along Fort Lauderdale’s beaches. The destruction that came wall served a multitude of purposes by also preventing

with Superstorm Sandy undermined roadways and coastlines marine wildlife from entering the roadways and subsequently

alike, causing sand and saltwater to encroach well past the VIHYGMRK PMKLX TSPPYXMSR JVSQ RIEVF]

WLSVIPMRI ERH XS MR¥“PXVEXI| XLI XLSV 8adeé duribythis proj&ct ivéke meEeXsany Briel, therefore, not
disasters, such as hurricanes, are readily abundant in Florida, GSRWMHIVIH "RI[ QSRI] % 6IWMPMIRGI [EW
our rapidly changing climate is worsening the frequency and TEVX SJ XLI SZIVEPP TVSNIGX VI%IGXMRK
severity of these events. continuously improve roadways and other public infrastructure

The City of Fort Lauderdale, Broward County, and the Florida amidst our changing climate.

Department of Transportation worked together to improve
the resilience of the emergency repair reconstruction project.
As a result of the damage caused by Superstorm Sandy,
this project increased adaptation efforts by incorporating
additional resilience into existing structures, as well as building
completely new essential infrastructure. Notably, one of the
improvements to Fort Lauderdale’s State Road A1A was the
installation of a sheet pile that is 40 feet deep and designed
to withstand 15 feet of scour. Several other reconstruction
improvements included raising the roads two feet, building a
one-foot-higher wall, and installing new backwalls.
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ADAPTATION IN ACTION

PALM BEACH COUNTY

LIVING SHORELINES PROGRAM

Palm Beach County is home to a wide array of ecosystems, Five years later, the county, alongside the City of West Palm
both natural and man-made, all of which may thrive in urban Beach, worked to rehabilitate the shoreline of Currie Park by
environments when suitable sediment, habitat, and water- using the habitat-restoration methods employed successfully
quality conditions exist. Over the course of several years, the in the South Cove Nature Area. The Currie Park project created
Palm Beach County Living Shorelines Program focused on seven mangrove and spartina planters alongside a concrete
reinforcing ecological resilience in these communities. Living seawall. Similar to the South Cove Natural Area, Currie Park’s
shorelines have become an increasingly viable method of PMZMRK WLSVIPMRI [EW GSRWXVYGXIH SJ |
natural resilience and habitat restoration, while also being with clean sand to create planters and soften the edges
cost-effective, sustainable, and aesthetically pleasing. These along the linear seawall. In addition, this project was centered
shorelines act as natural barriers to wave energy and storm around the local community, involving residents in volunteer
surge and create crucial habitats for native wildlife. opportunities, such as planting and cleanup events, as well as

In 2012, Palm Beach County prioritized the creation of natural ongoing recreational activities within the park.

habitats for wildlife, as well as the development of green All of the resilience measures prioritized in each restoration
infrastructure that encouraged educational and ecotourism project supported an enhanced ecosystem where countless
activities, for the South Cove Natural Area. Expanding on the native species can thrive for generations to come.

existing seawall, a mangrove planter was installed to soften An oft-overlooked but key component of these types of
the edges and create a more natural shoreline within this urban TVSNIGXW MW XLI EIRIAGMEP VIYWI SJ I\M\

estuary. Moreover, South Cove had historically been used as to create the various habitats. Clean rock and sand are often
1
E HVIHKI LSPI WMXI 8LI HVIHKI LSPI LE Hgéﬁé?a%euoilq ulr:blaérﬁzed/“éostﬁér'i_és%%ugh the management

with organic matter, which when re-suspended can negatively and operation of both the working waterfront and the adjacent

mpact \{vate_r quality. This project (_enabled the creation of navigational waterways. Handling and disposal of this material
critical tidal islands, seagrass habitat, and oyster reefs by is usually costly and results in the loss of the material within

ViPPMRK XLI \WMWXMRK HVIHKI LSPI [MXLyGRIER W HoringwithufiE dnk Mfide enites that

the organilc matter at the bottom of the hole. In all, this prgjegt generate clean rock and sand through dredging and excavation
created six acres of mangrove, seagrass, and oyster habitat in projects, living shorelines can make use of this material at

the middle of downtown West Pallm Beach complete with an E WMKRMY“GERX GSWX WEZMRKW XS EPP Ttk
elevated boardwalk and observation deck. improvements and coastal resilience while supporting the local
marine community.
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ADAPTATION IN ACTION

MIAMI-DADE COUNTY

CONVERSION OF A REPETITIVE-LOSS PROPERTY
TO STORMWATER PARK

COMPLETED: SIZE: COST: DEVELOPMENT TEAM:
2019 13 blocks, 0.62 miles City of North Miami, Van Alen Institute, Department
(IWMKR 3% Gl PSGEP VIWMHIRXW ERH \

The Arch Creek Basin is a low-lying area
within the City of North Miami that regularly
WYJJIVW JVSQ %SSHMRK ERH MRGPYHIW QYPXMTPI
FEMA-designated repetitive-loss properties

TEVGIPW XLEX LEZI Y4PIH JSV l/&SSH MRWYVERGI
twice in a 10-year period). Several of these 3 .
sites have remained vacant for years.

DEPARTMENT,

The city reimagined a pilot site that
transformed a repetitive-loss property into
additional storage and retention for its
stormwater management system through
the creation of a stormwater park. The North
Miami Stormwater Park was previously
S[RIH F] ER MRHMZMHYEP [LS
multiple times within a 10-year period,
generating a claim from the National Flood
Insurance Program (NFIP). This claim
IREFPIH XLI GMX] SJ 2SVXL 1
the property. It was vacant for several years : .
until the city’s initiative transformed it into North Miami Stormwater Park is intended to provide a community-oriented space that increases
a space where community members can stormwater retention capacity, supports local habitats, and increases public outreach and

L - . - waren f climate-related i .
cherish its beauty as well as its functionality. awareness of climate-related issues

The conversion from a repetitive-loss

property to a requisite stormwater INGIWWMZI 2SSHMRK RSX SRP] SR XLI WTIGM¥G
management system allowed the City of parcel, but also on neighboring properties.

North Miami to strengthen its resilience During a recent rainstorm, the city

efforts. The absorbent natural landscaping anecdotally noted that the stormwate\ﬁark

WMKRM¥%“GERXP] MRGVIEWIH XL JSTMPS X WMt bW\ ERENEMXRIH ERH XLI EVIEW
XS QMXMKEXI TVSFPIQEXMG VZ&lﬁdﬁMﬁdﬂhe%ﬁeleIpFe effced reduced

also includes artistic elements like public art 1SSHMRK 8LMW MW E GS FIRI%X SJ FY]JMRK SYX
and colorful educational signage to create repetitive-loss properties and transforming

a ser.1$e of place and enhance curb appeal. them into an integral tool of stormwater

The innovative use of this land has made management. In addition, revamping of sites

it pos;uble for all residents of North M.Iaml such as the Good Neighbor Stormwater
to enjoy a shared space that emphasizes a Park allows homeowners to move to a safer
sense of social and environmental resilience. location, and at the same time lessens the

Repetitive-loss properties are increasingly burden on NFIP by reducing the amount of
HMWVYTXMZI XS QER] GSQQYR¥MX¥H W, BE K NMRKEMQW
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ADAPTATION IN ACTION

MIAMI-DADE COUNTY

MIAMI BEACH'S STORMWATER
RESILIENCE PROGRAM

The City of Miami Beach has shown owner investments. In study neighborhoods,

E GSOQQMXQIRX XS EHHVIWWMRKW.BERTPI 1Z1V] XLEX VIWMHIRXW MRZIWX MR
ZYPRIVEFMPMXMIW MRGPYHM RK 8NHQRX MWVAE EDMWBKXRGSXIM SR VIXYVRW RIEVP] MR
funds other than federal and state monies FIRIYaXW

and execution of the initial phases of an
integrated stormwater management program
that will also incorporate quality of life
improvements such as mobility and green

ICF conservatively estimates that on the
basis of a high-level analysis of property
damages and property values alone, citywide
public and private resilience investments of

infrastructure. YT XS FMPPMSR GSYPH FI NYWXMYIH FMPPMSR
In 2019, through a multidisciplinary JSV WXSVQ WYVKI TVSXIGXMSR ERH FMPPMSR JSV
procurement process, the city selected ICF stormwater system improvements to reduce

Inc. to conduct a business case analysis %SSH HITXLW JVSQ OMRK XMHIW ERH LIEZ] VEMR

of its stormwater resilience program. The events.

purpose of the analysis was to assess the
effectiveness of infrastructure investments
throughout Miami Beach at the individual,

Overall, the pilot study demonstrated
that the city’s targeted investments in
stormwater and infrastructure improvements

neighborhood, and citywide level to protect WMKRMY%GERXP] SYX[IMKL XLIMV GSWXW ERH XLI]

EKEMRWX %2SSHMRK JVSQ LMK JIVHA W WYSW LEREREP FIRILXW XS XLI VIWMHIRXW
sea-level rise. Miami Beach's stormwater businesses, visitors, and government of

management efforts included the installation Miami Beach.
of improved drainage systems and new water
treatment systems and elevating roads and
public seawalls.

MIAMI BEACH RISIN

This pilot study researched stormwater
investments through data analysis and ~
catastrophe, drainage, and economic _
modeling, focusing primarily on the potential :

1 1 ; \. L] A
FIRI“XW VIPEXIH XS PS[IVIH %98 ?( .‘.‘z i
increased property values, and reduced C— "
%SSHMRK 8LI WXYH] INEQMRI | S v A .

Riooding Solutions

of targeted resilience investments and how
they can lead to substantial economic and S
Y #MBRisingAbove
ﬁ

T MAMIBEAGHT:

Through the study, ICF found that the city’s
investments can positively affect property
values in two ways: by elevating surrounding
VSEHW ERH F] VIHYGMRK %SS| t"
individual properties. The study found that |

o

parcel elevation and nearby road elevation ¢
have a strong positive effect on property = = = F
values in Miami Beach. The study also ’ ] . MB R|5|ng AbOVE.CDm

emphasized the need for private-property-
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ADAPTATION IN ACTION

MIAMI-DADE AND BROWARD COUNTIES

SEAWALLS AND WATERFRONT ACCESS

The waterfront is an essential part of
Southeast Florida’s economy and lifestyle.
With hundreds of miles of waterfront,
countless access points, and rising seas,
the region’s communities must address
options for adaptation, considering physical
protection and economic development from

the real estate and marine industries. Across

Southeast Florida, communities are learning

LS[ XS TVSEGXMZIP] EHHVIW

that overtops seawalls and other waterfront
infrastructure.

The City of Fort Lauderdale has instituted one

of the most progressive seawall ordinances,
establishing fundamental triggers for

YTKVEHIW SV QSHM¥“GEXMSR

sets the old maximum seawall height of 3.9
feet NAVD88 as the new minimum height
(NAVDS88 is North American Vertical Datum
of 1988, a reference frame to compare
measurements globally); sets the maximum

meets the four feet NAVD88 minimum and can structurally support up to 5.7
feet NAVD@88 in the future.

WIE[EPP LIMKLX EW XLI FEWI ¥Hh8®wWardFOami) MR land use amendment has introduced consistency
[LMGL MW EVSYRH %ZI XS WIZIRSYIXKMHERP] IMRY2YIRGIH TVSTIVXMIW EGVSWW XLI GS

much of the coastal areas in Fort Lauderdale;

and creates mechanisms for repair or
replacement of the seawall.

municipalities must adopt an ordinance that uses the regionally consistent top
elevations for seawalls, banks and berms, and other waterfront infrastructure
within the next two years. The county also passed an ordinance that applies

7TIGMY%GEPP] WIE[EPPW QYW {0 yningerRepajgd frqwarg,County. In addition, the new regulation applies to

replaced when individuals fail to maintain a
seawall in good repair, if major changes are
made to the property or seawall, or if tidal
waters enter their property and affect other
properties or the public right of way.

Other cities in the region are using the
innovative Fort Lauderdale ordinance as
an essential template for their own seawall
ordinances.

Similarly, the City of Miami Beach increased
its requirements for minimum seawall height
and now requires new private and public
seawalls to be constructed at a minimum

waterfront infrastructure, such as boat ramps.

To address the challenges of direct water access, the City of Hollywood

YTKVEHIH XLI ,SPP][SSH 1EVMRE FSEX VEQT XS EHHVI
in the area. The project received a grant from the Florida Department of

Environment Protection to aid with the cost of the project. This project is an

example of the importance of waterfront infrastructure upgrades to reduce
%»SSHMRK PMOIPMLSSH ERH XS MRGVIEWI EGGIWW XS

Seawalls are a primary coastal defense for Southeast Florida and have become

ER MRXIKVEP TEVX SJ SYV %SSH TVSXIGXMSR MRJVEV
will affect the resilience of the community for decades to come. Proactive

changes now, which add minimal construction cost, will reduce the need for

substantial changes at higher cost down the road.

elevation of 5.7 feet NAVD88, up from 3.2 feet
NAVDS88. A seawall that is not being repaired
or replaced can remain as is, as long as it
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FINDING THE BUSINESS CASE: PEER PROJECTS IN THE U.S.

(IXIVQMRMRK XLI GSWX FIRbWaerEid E2Rl Patave\What collectively

for investment in resilient infrastructure
is an emerging strategy for local
governments that has been piloted

in a small number of regions. A few
examples highlighted below used such
analyses to help steer decision-makers
at state, regional, and district scales.

CALIFORNIA

The state of California enacted

more than 300 statutes granting
sovereign public trusted lands to local
municipalities with stipulated uses like,
ports, harbors, airports, or other means
to facilitate commerce, navigation,
recreation, and open space. Granted
lands and assets are overseen and
maintained locally but are governed by
the California State Lands Commission.
In 2015, the California Leislature adopted
AB 691, also known as the Proactively
Planning for Sea-Level Rise Impacts bill,
to assess the impact of sea-level rise on
those lands.

As a public trust land grantee, the Port
of Oakland developed its sea-level rise
assessment to comply with the bill and
to better understand the port’s economic
vulnerability to future permanent tidal
inundation as well as temporary storm
events. The port has three business
lines, including maritime, aviation, and

KIRIVEXI EFSYX
revenue and support more than 84,000
jobs in the region. The port’s related
impacts support more than 1 million
jobs nationally (data is pre-COVID-19).
The Port of Oakland creates cascading
economic activity throughout the San
Francisco Bay Area that contributes
EFSYX
each year.

planning and implementation of

FMPP M adétessaty mivastmicRitaNomhitigate for

rising waters.

HAWAII

In 2017, the Hawaii Climate Change
Mitigation and Adaptation Commission
published the Hawai'i Sea Level Rise

FMPPMSR Xs xLivBRE@RIty apd Adaptation Report

detailing sea-level rise projections and
including discussion of considerations

8LI EREPJWMW IZEPYEXIH “Mfafeds dddAdnficGidhWmanagement,

of damage to infrastructure and core
port facilities, operational disruptions,
and effects to recreational open spaces
and natural habitats. The vulnerabilities
assessments’ process has led to
considerations around future terminal

and infrastructure challenges that the

islands may face in the future, given land
conservation needs. The projections

include an aggregate sea level that
MRGPYHIW TEWWMZI 2SSHMRI
coastal erosion, and ground water

VIXVSY2XW ERH STIRIH HMEBSKYIMRY X&1L1 HMVIGXMZI ISV

topic with other grantees and nearby
maritime and aviation operators

for knowledge sharing and coastal
adaptation best practices. In addition,
the Port of Oakland learned that
planning for projects that will protect
our lands from storm surge and sea-
level rise is dependent on building
and maintaining long-term trusting
relationships with key stakeholders
and surrounding communities. Those
relationships need to be fostered so
that successful collaboration and
coordination are possible for multiyear

planning among state agencies was set
legislatively in 2014. Recommendations,
WTIGM¥YG XS IEGL EKIRG]
to foster natural resources, conduct
critical infrastructure, identify where
development needs to either relocate or
adapt, and how to maintain traditional
Hawaiian culture and water quality.

8LI VITSVX WURHMRKW EVI WYT
ongoing initiatives to update permitting
processes and building setback

regulations.

SY)

San Francisco Skyline and the Port of Oakland.
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FINDING THE BUSINESS CASE: PEER PROJECTS IN THE U.S.

LOUISIANA Evaluation of Coastal Land Loss in
The state of Louisiana is addressing
major coastal land-loss challenges due of the potential economic losses

to land subsidence, relative sea-level from sea-level rise, coastal erosion,
VMWI ERH VIPEXIH %SSH ViecaligrastrEgugeypyojects, and the
2,000 square miles of land have been compounding complexities of storm

lost over the past century and that events at a statewide level, on behalf
amount may be doubled in the next 50 of Louisiana’s Coastal Protection and
years. Economists at Louisiana’s public Restoration Authority (CPRA). CPRA is
universities have partnered with the tasked with leading recovery from the
public sector to study the state’s risks Deepwater Horizon oil spill in 2010 and
JVSQ %SSHMRK ERH VIPE X lisidireggB8Rts @ience funding streams
implications in the coastal regions to support immediate needs for coastal
and the state. Initiatives in 2015 and restoration, but also understanding the
2017 were designed to bring economic economic need to protect the region
context into the planning process and to ~ from other coastal hazards.

spark a policy discussion around coastal -R 079 FYMPX SR XLI
resilience and investment. to take a more regional approach,

In 2015, researchers from Louisiana
State University (LSU) and the RAND
Corporation releasedEconomic

erosion, land subsidence, sea-level
rise, and the compounding risk of
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Tampa’'s downtown as seen from Plant Park, a 6.9-acre park overlooking the Hillsborough River.
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Louisiana, a comprehensive assessment

storm surge can affect New Orleans,
Baton Rouge, Houma, Lafayette, and
Lake Charles’ economic viability and
XLI TSXIRXMEP IGSRSQMG FIR
regions yielded by the state’s continued
investment in coastal restoration

and protection. The study, called the
Regional Impacts of Coastal Land

Loss and Louisiana’s Opportunity for
Growth, supports the region’s cause for
state funding assistance and informs
decision-making for developing strategic
long-term planning documents and
communicating the economic links
between direct impacts to coastal
regions and economic implications
furtbre RindadoR K W

WTIGM“GEPP] EREP]*"MRK LO3MBSEMXEHPRIDA

In 2017, the Tampa Bay Regional
Planning Council (TBRPC) published
the Cost of Doing Nothing: Economic
-QTEGXW SJ 71E O01ZIP 6MWI M
Bay Regionanalysis that assessed the
direct and indirect impacts of sea-level
rise on the regional economy by 2060
and evaluated the effect of sea-level
rise on property, jobs, tax revenue, and
income from tourism. The report found
that impacts of seas rising as much as
2.9 feet over the next 40 years would
EGGYQYPEXI XS FMPPMSR
GDP. TBRPC conducted the analysis
to make the connection between
climate change and economic viability.
In addition, the study helped generate
interest in regional climate action plans
that were underway and eventually

it sparked support for additional
studies to further understand coastal
risk and opportunity for resilience in
transportation planning at the project
level. Since then, a regional coalition
of local governments throughout the
greater Tampa Bay region, companies,
and utilities has formed to prepare a
Regional Action Plan.






APPENDIX A: PROCESS AND
METHODOLOGY

The analysis summarized in this report
included a multistep modeling approach to
estimate results of:

Asset exposure was evaluated using
readily available mapping layers from the
University of Florida’'s Sea Level Scenario

e XLI IGSRSQMG VMWOW sSJ ¥%Sk&tthNIRKing Rodl; e leveraged

augmentation of that risk due to rising
sea levels,

mapping layers represent an extension of
water surface at the shoreline over inland

¢ XLIIGSRSQMG FIRIYX SJ E pogrephyddedsnting for a variety of high-

action as a function of risk reduction,

* the economic opportunities associated
with resilience investments, and

* recommended strategies to incentivize
and improve resilience for the Southeast
Florida community.

HAZARD SCENARIO SELECTION AND
EXPOSURE ANALYSIS

frequency storm conditions and sea-level
rise. The maps show a high-level screening
assessment of the timing and the extent of
potential shoreline overtopping and asset
exposure due to rising sea levels.

ECONOMIC MODELING OF AVOIDED
LOSSES AND BENEFITS

Avoided losses were estimated for the

8LI “VWX WXEKI SJ XLI ERE P RPN reE#eA jth the cost of

a selection of high-frequency coastal
conditions, accounting for water levels
that accounted for projected sea-level rise
expected in 2020, 2040, and 2070.

Water level conditions evaluated included:
the average daily high tide, represented by
the mean higher high water level (MHHW);
the 1-year tide level, which could occur one
to two times each year; and the 10-year tide
level, representing a small coastal storm.

Using these modeled conditions, an exposure
analysis was conducted for major categories
of assets. Exposure mapping was conducted
across parcels and core community
infrastructure assets (e.g., parcels, roadways,
hospitals) that are necessary for life safety or
public and private service continuity, or that

WTIGM¥%G EHETXEXMSR QIEWYVI)
understanding of the return on investment
from taking action to mitigate coastal hazard
risks. The following outlines the key steps
ETTPMIH XS GEPGYPEXI XLI
action:

FIRI?

¢ Estimate the consequences to assets
directly exposed to the modeled coastal
hazard conditions in a no-action
scenario.

* Estimate the consequences to assets
directly exposed to the modeled coastal
hazard conditions in scenarios where
investments in adaptation are made.

* Subtract the estimated consequences
in scenarios with adaptation from the
estimated consequences in a no-action

GSYPH TSWI E WMKRM%GERX WSERME® GSRWIUYIRGI

if damaged.
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Two sets of adaptation strategies decreased worker productivity, or a e

were analyzed: building-level (e.g., decline in the regional labor force. Or,

%SSHTVSS%RK IPIZEXMRK alieR &lcoastal storm, money will likely WHAT IS REMI PI+?
community-wide (e.g., dune restoration, be directed to rebuilding damaged The REMI Pl+ model is a robust
beach nourishment, and berm and property, which would result in positive economic analysis modeling
seawall construction). gains to the construction industry.

platform that estimates the impact
of public policy on local economies
throughout the United States. This

To account for these complicated

Categories of potential consequences )
economic responses the REMI Pl+

(direct property impacts, business

IQTPS]QIRX MQTEGXW E R H Mg{glegsgised to estimate changes in tool is useful because it helps
impacts) from coastal storms and sea- GDP and the creation of job years? users understand links between
level rise were selected. The impacts With an understanding of the avoided demographic and policy variables
range depending on the type of risk PSWWIW EW [IPP EW XLI |G S Ra8dxihé @oteritRllcas¢atling effects
endured (i.e., temporary impacts from SJ EHETXEXMSR WXVEXIKMIWin tke &doRdrityXTHes @Mdmic
coastal storms or permanent impacts analysis was also conducted to estimate impact modeling platform accounts
from sea-level rise). the cost effectiveness of the building- for the common functions of an
The combined community-wide and level and community-wide adaptation input-output model in addition to
building-level strategies were modeled WXVEXIKMIW 8LI FIRIYX G S WoXceEdREtiRifisy Mhd/cHanyes in
focused on accounting for the primary consumer or industry behavior.

using a phased approach whereby the )
HIWMKR JIEXYVIW QIIX xLI {95 &iRsogey atlarge.
modeled conditions in future years. For

example, constructing a seawall in 2020
XLEX [MPP TVSZMHI FIRIY4aXW XL%SYKL

and that can be further elevated in 2040 JOB YEARS
to provide protection through 2070.
-R XLMW INEQTPI XLI FIRI%XWQK}PSMHIH Ten Years Ten Job Years

by the seawall are assumed to begin
accruing in the base year of the analysis
(i.e., 2020) and to continue to accrue

until the end year of the analysis (i.e.,
2070).

All measures were modeled for the four
counties as a region, however, some of

the adaptation actions are more suitable 2019 COMPACT UNIFIED SEA-LEVEL RISE
for some locations than others because PROJECTIONS

of unique issues or geography. Several

%2SSH GSRWIUYIRGIW [IVI IZEPYEXIH _ The selected water-level conditions

JSV HMJJIVIRX X]TIW SJ GSEWXEP|%SSH +40inches for the study were based on the 2019

hazards. The economic consequences +40in | 2070 Southeast Florida Regional Climate

calculated in a no-action scenario are '"LERKI 'SQTEGX 9RM¥%IH 7IE 01
representative of event-based impacts | Rise Projections. This graph shows the

that could be expected if the modeled +30in — sea-level rise projections selected for the

hazard events were to occur in each of | studly.

the Southeast Florida counties today. I—

This portion of the analysis only tells one
part of the story of how coastal hazards
can affect the economies of Southeast
Florida. Given the interconnectedness
of regional economies, ripple effects are )
PMOIP],JSV IN\EQTPI FYWMRIWWOE SWYVI SV
displacement due to property damage Current Level
can result in an increased cost of goods, 2020

+20in — +17 inches

The Business Case for Resilience in Southeast Florida 39



PROJECT MODEL.: TEMPORARY AND PERMANENT IMPACTS
ECONOMIC IMPACTS Core to this four-county analysis is the concept that temporary storm events
OF SEA-LEVEL RISE (i.e., one-year tide, 10-year storm tide) and permanent sea-level rise (i.e.,
AND COASTAL STORMS daily tidal inundation) cause various impacts to properties, businesses, and

ANALYSIS IN DANIA BEACH GSQQYRMX] VIZIRYlI WXVIEQW %W WIE PIZIPW VMW|I

frequently, some of these impacts may become irreversible.

In 2018, the city of Dania Beach

commissioned an economic study to

analyze the effects of sea-level rise and

coastal storms on the local business
GSQQYRMX] ERH XLI FIRIYAZXW G

TEMPORARY IMPACTSE PERMANENTIMPACTS

(coastal storm) (sea-level rise)

Structure damage

through adaptation actions. DIRECT
Th vsis looked at direct " PROPERTY Content damage Property value loss
e analysis looked at direct property IMPACTS

impacts, displacement impacts, Relocation costs

business and employment impacts, and
Sales output loss

Y“WGEP MQTEGXW 'YQYPEXMZI| HEQ EKIW: Sales output loss

from coastal storms were estimated at EMPLOYMENT Income loss Income loss
OQMPPMSR JVSQ GSEWXEP WXSMO W Tob Lose bl

ERH FMPPMSR JVSQ WIE PI

between 2030 and 2070 (applying a 5 Seles e loss

percent discount rate over the period of FISCAL Pg;zg;sﬂgss °

analysis). IMPACTS Tourist-development tax loss

Tourist-development tax loss
In addition, the analysis looked at

several different types of adaptation

responses including relocation,

JSVXMY“GEXMSR WIE[EPP GSRWXVYGXMSR ERH
accommodation (building elevation)

XS YRHIVWXERH XLI GSWXW ERH FIRI¥XW
associated with different investments

in respect to property and asset values,

tax base, and the local workforce. A

survey sent to the business community

informed more policy-oriented and

gualitative discussion on preparedness,

awareness, and vulnerability to

changing climate conditions.

8LI WXYH] W “RHMRKW WYTTSVX VIWMPMIRX
land use design and development at

a microeconomic level. The study’s

success encouraged the Compact to

scale this model up for the Southeast

Florida region and informed the process

for the Business Case for Resilience

economic analysis.
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APPENDIX B: KEY TERMS

1-YEAR TIDE CLIMATE-CHANGE MITIGATION NET IMPACTS
The highest annual tide, also referred to Strategies that focus on preventing the The net impacts are calculated by
as the king tide. GEYWIW SJ GPMQEXI GLE R Kubtra¢tingGhel éurGutaive bresent
reducing or capturing anthropogenic value costs of adaptation from the
10-YEAR STORM TIDE emissions of greenhouse gases. GYQYPEXMZI TVIWIRX ZEPYI S
A tide with a 10 percent chance of (or impacts avoided) conveyed by

COASTAL HAZARDS
Physical risks related to coastal
conditions, which have the potential to

occurring in any given year. This event
represents high-frequency conditions of

investing in adaptation. A positive net
impact generates a positive return on

temporarily elevated water levels due to investment.
coastal storms. cause harm to humans, ecosystems,
and property; the term encompasses UNIFIED SEA-LEVEL RISE
ADAPTATION HMJJIVIRX X]TIW SJ %»SSHMPROIJERTGONS MR K
Strategies that anticipate and adjust ;torm surge, high tides, and sea-level Sea-level rise estimates produced
rise. by the Compact that are intended to

human and natural systems to moderate

the projected or actual impacts of COMMUNITY-WIDE ADAPTATION
climate change. A combination of soft and hard

assist decision-makers at the local and
regional levels in Southeast Florida,
and to ensure that major infrastructure
AVOIDED IMPACTS engineering investments made at the projects have the same basis for design
This value represents the difference shoreline to minimize coastal hazard and construction relative to future sea
between the estimated impacts under Impacts gnd provide protectu_nn at the level.

the no-action scenario to the estimated community sc?ale. Examples include

impacts for the modeled adaptation be_a.ch renourishment and seawall

WGIREVMS IWWIRXMEPP] VI#TEXMRK XLI

amount of impact avoided as a result of CUMULATIVE IMPACTS
investment in adaptation. : ) .
The estimated impacts for each year in

BEACH NOURISHMENT the |c_>er|_od of analysis, which account for
. . the likelihood of the modeled hazards
The practice of adding sand or

. . occurring, are summed to develop an
sediment to a beach to combat erosion, ’ o
estimate of cumulative impacts. When
absorb wave energy, and prevent
. . GEPGYPEXMRK XLI FIRIY4X GSWX VEXMS JSV
destructive waves from reaching upland i .
this study, cumulative impacts were
development. X )
discounted to account for the time value

BENEFIT-COST RATIO (BCR) of money.

8LI XSXEP TVIWIRX ZEPYI SJJOEQEK‘R)%W

conveyed by adaptation divided by . )
Job years is equivalent to one year of

the total present value of costs of
work for one person; for example, a new

adaptation. A ratio greater than one o ;
o i construction job that lasts two years will
implies a return on investment. _

equate to two job years.

BUILDING-LEVEL ADAPTATION

TXVYGXYVEP QSHMY2GEXM S’%/IW\H%\?IIQHER HIGH WATER
improvements made to individual ,(A )f he highest dailv high tid
properties to protect against the threats verage of the highest daily high tides

SJ %SSHMRK )\EQTPIW MR EBYRT G0 Iafjerriered toas

WXVYGXYVIW ERH %ssHTvJly,gg inundation.
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NOTES

LMW VITSVX WYQQEVM~AIW XLI LURHMRKW J38s®| BV )IICEMEEM GCGERISMIEKVETLMG 61V
analysis conducted by AECOM. The full technical reportcanbe “(IQSKVETLMG 3ZIVZMI[ ERH 4STYPEXMSR 8
accessed at: AECOMBusiness Case for Resilience in Southeast LXXT [IHV WXEXI % YW 'SRXIRX TVIWIR
Florida, August 2020. demographics/DemographicTrends_1-28-20.pdf).

5. According to Coastal Resilience, https:/coastalresilience.
QUICK FACTS & FIGURES SVK TVSNIGX WSYXLIEWX “SVMHE ERH XLI

Disclaimer: this study represents a high-level regional analysis, 6. The Suddath Companies (global mobility company based
leveraging readily available and regionally standardized in Florida) analyzed recent moving data to determine what

physical and economic data, replicable analysis techniques, [EW EXXVEGXMRK *PSVMHE..W RI[ VIWMHIR
and generalized assumptions. Parcels impacted by daily tidal the state's robust job market is drawing in young talent from
inundation are excluded from the 1- and 10-year tide damages. across the United States, with more than 30 percent of new

CIWYPXW WLS[R YRHIV XLI SLEX W EX VMWfa daRdidd KLy ufaid wBsfresh opportunity

EH N_YWX| H XS EGGSYRX J.SV #RERGMEP %MWe(aﬁy\G%)ﬁ%g‘ o?rllel/vede:yMentthatmadethem
storm tide results shown account for the impacts of one storm [ERX XS GEPP *PSVMHE LSQI %

event and are not adjusted for probability of the storm event
SGGYVVMRK ;LEX W EX VMWO ¥RHMRKW BHAReGid& Gaft? 20X8 Brds3\DBMefidFRdfuct summary.
the superimposition of future physical conditions on the

existing built environment and economy. 8. SmartAsset’s interactive investing map: https:/smartasset.

GSQ MRZIWXMRK MRZIWXQIRX GEPGYPEXSV
a. Data available at https:/www.statista.com/

statistics/183600/population-of-metropolitan-areas-in-the-us/. 711 "6 IWMPMIRX +VIEXIV IMEQM ERH XL

) ) ) www.mbrisingabove.com/wp-content/uploads/Resilient305_
b. 2018 American Community Survey 5-Year Estimates. Y,REP THJ

c. BEA Regional Data: 2018 Gross Domestic Product summary.
) ) 10. Beacon Council economic overview (https:/www.
d. BEA Regional Data: 2018 Gross Domestic Product summary. beaconcouncil.com/data/economic-overviewltrade).

e. 2018 American Community Survey 5-Year Estimates.
11. Andres Viglucci, “Miami-Dade’s Tale of Two Cities: 30

J TSYXLIEWX *PSVMHE 6IKMSREP "PMQEXI\bERKIRSPV &S ¥ PR M HcsrsomamRIUYE
Sea Level Rise Projections (2019). Herald, April 22, 2019.

Rest of data obtained from AECOMBusiness Case for

Resilience in Southeast FloridaAugust 2020. 12. S.A. McAlpine and J.R. Porter, “Estimating Recent Local

Impacts of Sea-Level Rise on Current Real-Estate Losses: A
, SYWMRK 1EVOIX "EWI 7XYH] MRAEM K MX\ESH

REPORT Research and Policy Revie\@7 (2018): 871-95.

1. According to 2018 American Community Survgy 5-Year 13. S.A. McAlpine and J.R. Porter, 871-95.

Estimates and BEA: Current-dollar gross domestic product

(thousands of dollars)/Current-dollar gross domestic product +PSFEP 6IWMPMIRGI -RWXMXYXI "'PMQE
(millions of current dollars) (https:/www.bea.gov/). 21lH XS 'SRWMHIV 7SGMEP .YWXMGI MR 'PM

Northeastern Universit gm s:/globalresilience.northeastern.
&1VQ VEMWMRK [EW RSX UYERXM¥%IH MR SLESTE | RPRETMEL BXmSR (L) [1 RITH X

is W|dely_understoc?d that the p.rotecFlc.)n of beache; isa key justice-in-climate-change-planning).
element in supporting economic activity for the region outside
of the Florida Keys. 15. One job year is one year of work for one person. For

INEQTPI SRI GSRWXVYGXMSR NSF XLEX [MP
job)gfears.

LXXTW XLIVIEPHIEP

3. The Real Deal, “Watch: Developers and Brokers Weigh In on
IMEQM 71E O1ZIP 6MWI % 3GXSFIV
com/miami/2019/10/23/watch-developers-and-brokers-
weigh-in-on-miami-sea-level-rise/.
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TOURISM AND NATURAL RESOURCES IN THE
REGION

a. Rockport Analytics, “Picking Up the Pace: Florida’'s Tourism

41VISVQERGI .YQTW MRXS E ,MKLIV +IEV% LXXTW [[]
ZMWMX¥%»SVMHE SVK QIHME %SVMHE ZMWMXSV IGSRSQMG MQTEGX
study.pdf).

b. William B. Stronge, "The Economic Impact of the Beaches
of Palm Beach County 2014," Nova Southeastern University (
https:/www.fsbpa.com/2016 TechPresentations/Stronge.pdf).

c. National Park Service (https:/www.nps.gov/bisc/learn/

management/statistics.htm); National Park Service, “2019
National Park Visitor Spending Effects Report: Economic

Contributions to Local Communities."

d. Rockport Analytics, "Picking up the Pace."

e. Florida Ocean Alliance, "Securing Florida’s Blue Economy: A
Strategic Policy Plan for Florida’s Oceans and Coasts" (draft),
2020.
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