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 ULI coordinated with the Southeast Florida Regional Climate Change Compact to conduct a new 
re gional analys is  e xamining the  e conomic  impac ts  of s e a le ve l ris e  and flooding, and economic 
opportunities associated with investments in resilient infrastructure.

 Le d by the  Southe as t Florida Bus ine s s  Community in partne rs hip with the  four countie s .
 What is  the  bus ine s s  cas e  for adapting to  s e a le ve l ris e  and more  fre que nt flooding? 

 Funde rs  & Partne rs
 Florida DEP Grant
 Broward, Miami-Dade , Monroe , and Palm Be ach Countie s
 Bus ine s s  Community
 Philanthropy
 AECOM, ULI, Brizaga

Project History



Project 
Purpose
To identify the return 
on investment for 
re s ilience  and 
adaptation me as ure s  
in Southe as t Florida.

Key 
Findings

4:1 2:1

The re  is  a regional business 
case for re s ilience  in 
Southe as t Florida.

Building -level
adaptation 
s trate gie s  
outwe igh the  
cos ts  4:1

Community -
wide adaptation 
s trate gie s  
outwe igh the  
cos ts  2:1

Note : Community-wide and building -level 
adaptation strategies work together. 
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1 2 3
Identify 
Vulnerabilities

Determine
Costs + Benefits

Recommend 
Immediate Steps

Study
Process

Gather existing data and 
analyze future coastal 
conditions to identify 
impacted areas.

Calculate avoided damages 
(i.e., benefits) and costs of 
proposed adaptation 
strategies. Identify co -
benefits of proposed 
strategies.

Develop 
recommendations to 
advance investment in 
resilient institutions, 
infrastructure, and 
economies. 

Note : This study represents a high -level regional analysis, leveraging readily available and regionally 
standardized physical and economic data, replicable analysis techniques, and generalized assumptions.
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Sea Level
Rise Projections

2040: 17 inches

+10in

+20in

+30in

+40in
2070: 40 inches

NOAA 2017 Intermediate -High 
projections were selected for planning 
time horizons of 2020, 2040, and 2070

Key
Terms
Mean Higher 
High Water
Average of the highest 
of the two high tides 
occurring each day. 
Referred to in this study 
also as daily inundation.

1-Year Tide
The annual highest tide, 
also referred to as the 
King Tide.

10-Year Storm 
Tide
A tide with a 10% 
chance of occurring in 
any given year. This 
event represents high 
frequency conditions of 
temporarily elevated 
water levels due to 
coastal storms. 

1
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Why Highe r Fre que ncy Flooding?

 This  s tudy examines  events  that occur frequently, whe re  
the  e conomic  implications  are  not re adily unde rs tood.

 Adaptation can re duce  flooding from highe r fre que ncy 
events . 

 Thes e  impac ts  from the s e  events  will ge t noticeably 
wors e  as  s e a le ve ls  ris e  if no ac tion is  take n.

This  s tudy e xamine s  coas tal conditions  that occur 
ofte n and not as s oc iate d with catas trophic  e ve nts . 



Avoided Damage 
Diagrams
Visualizing damages with and without investments

Coastal Hazard 2040
No Action

Coastal Hazard 2040
With Adaptation

Daily Tide 2040
No Action

Daily Tide 2040
With Adaptation

Investment

2

Investment
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Impacts were modeled 
for parce ls  whe re

or more  of the  parce l 
footprint is  e xpos e d to  
the  mode le d coas tal 
conditions .

Calculating 
Avoided Damages

Fiscal Impacts

Business and 
Employment Impacts

Direct Property Impacts
• Struc ture  and conte nt damage s
• Re location cos ts

• Sale s  output los s
• Income  los s
• J ob impac ts

• Sale s  tax los s
• Touris t de ve lopme nt tax los s

Temporary Storm 
Damages

Fiscal Impacts

Business and 
Employment Impacts

Direct Property Impacts
• Prope rty value  los s

• Sale s  output los s
• Income  los s
• J ob impac ts

• Prope rty tax los s
• Sale s  tax los s
• Touris t de ve lopme nt tax los s

Permanent Damages
from Rising Sea Levels

25%
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Fiscal Impacts

Business and 
Employment 
Impacts

Temporary Storm 
Damages

Permanent Damages
from Rising Sea Levels

Direct 
Property 
Impacts

$3.2bil
In structure and content 
losses from one 10-year 
tide event under 2040 
conditions. 

360
Impacted by a 10-
year tide in 2040.

$2mil
Sale s  & touris m tax 
los s e s  from 10-year 
tide in 2040.

jobs

2040 Highlight of 
No Action

*Results shown here are not adjusted to account for financial discounting. Parcels impacted by daily tidal 
inundation are excluded from the 10 -year tide damages. The 10-year tide results account for the impacts 
of one storm event and are not adjusted for probability of the storm event occurring.
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$4.2bil
In prope rty value  
e xpos e d to  daily tidal 
inundation in 2040. 

720
Impac te d by daily 
tidal inundation in 
2040 .

jobs

$28mil
Fis cal los s  from daily 
tidal inundation in 
2040.
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Temporary Storm 
Damages

Permanent Damages
from Rising Sea Levels

$16.5bil
In structure and content 
losses from one 10-year 
tide event under 2070 
conditions. 

1,300
Impacted by a 10-
year tide in 2070.

$8mil
Sale s  & touris m tax 
los s e s  from 10-year 
tide in 2070.

jobs

2070 Highlight of 
No Action

*Results shown here are not adjusted to account for financial discounting. Parcels impacted by daily tidal 
inundation are excluded from the 10 -year tide damages. The 10-year tide results account for the impacts 
of one storm event and are not adjusted for probability of the storm event occurring.
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$53.6bil
In prope rty value  
e xpos e d to  daily tidal 
inundation in 2070. 

17,800
Impac te d by daily 
tidal inundation in 
2070 .

jobs

$384 mil
Fis cal los s  from daily 
tidal inundation in 
2070.

Fiscal Impacts

Business and 
Employment 
Impacts

Direct 
Property 
Impacts



Community -wide
Adaptation

A combination of structural improvements to 
property itself.

A combination of soft and hard engineering investments at the 
open coast, intercoastal, and inland areas.

Beach Nourishment & 
Dune Restoration

Building -level
Adaptation

Seawall ConstructionBerm Construction Elevating Structures Floodproofing

Examples: Examples:

2 2

Note : Community-wide and building -level 
adaptation strategies work together, it is not 
one or the other. Building -level adaptation will 
not provide benefit to regional infrastructure 
or to coastal resources such as beaches. 8



$37.9B
Cost*

÷ =

Benefit -Cost Analysis Results

÷ =

$18.2B
Benefits*

$17.6B $4.4B
Cost*Benefits*

Community -wide:

Building -level :

Benefit -Cost Ratio

2.08
Job Years Supported**

85,000

Benefit -Cost Ratio

3.97
Job Years Supported**

56,000

*Results presented in net present value terms using a 5 percent discount 
rate over the period of analysis from 2020 to 2070 
** Estimated job years supported due to direct investment spending in the 
four counties of analysis.  Job years is equivalent to one year of work for 
one person; for example, a new construction job that lasts ten years will 
equate to ten job years. 

One Job

x
Ten Years

= 10
Ten Job Years

2
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Adaptation  
Strategies
Co-Benefits
1.  Preserve Property Values
2.  Lower Insurance Premiums
3.  Protect Property Tax Revenues
4.  Maintain South Florida’s Beaches

South Florida’s natural landscape, which includes beaches, wetland 
areas, and coastal and ocean habitats, provides opportunities for 
recreational activities that attract tourists from around the world.  

Benefit of Natural Landscapes and Beaches in South Florida

2.9mil
Pe ople  vis iting 
South Florida’s  
national parks  in 
2019.*

$91bil
Touris m’s  
contribution to  
Florida’s  Gros s  
State  Produc t in 
2018.**

HIGHLIGHT

In addition to  the  e conomic  be ne fits  from touris m, South Florida 's  
be ache s  als o provide  important prote c tion from coas tal s torms . 

*National Park Service
**Rockport Analytics

2
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Increase Climate Risk Awareness

Invest in Key Vulnerable and 
Emerging Industries

Develop an Occupational Roadmap 
to Resilience

Engage with and Provide Support to 
the Small Business Community

Prioritize Projects Strategically and 
Monitor Equity and Efficacy

Develop Actionable Funding and 
Financing Plans to Pay for Resilience

Key Strategies3

Inve s ting in adaptation has  a pos itive  re turn for Southe as t Florida. Now what?

i

ii

iii

iv

v

vi

Understand Re putational Ris ks  and 
As s oc iate d Impac ts

Conduct Furthe r Analys is  for Proje c t-
Le ve l Be ne fits  and Cos ts

Promote Adaptation Strate gie s  that 
Maximize  Co-be ne fits

vii

viii

ix

Cross -Cutting: Prioritize Equity & Address Social Vulnerability

Make Social Vulne rability a Priority 
during Adaptation De c is ion-Making

x
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Increase Climate Risk 
Awareness

In national study to identify 
efforts to disclose flood risk 
exposure, Florida was given an 

“F”  rating.*
Could require mandatory seller 
disclosure form as  ne arby 
s tate s  have  done .

Othe r options : banks  could s tate  
addre s s  ris k in loan terms – e .g., 
if a  prope rty be come s  
unins urable  due  to  hazard ris k, 
the  loan can go in de fault, or the y 
have  the  option to  purchas e  
ins urance  on be half of the  
borrowe r and add this  cos t to  the  
re curring mortgage  payme nt.

*NRDC 2018

Strategy Highlights3

Develop Actionable 
Funding and Financing 
Plans to Pay for Resilience

Steps include:

1. Imple me nt a mix of funding and 
financing tools 

2. Care fully consider the suitability of 
funding & financ ing tools

3. Prioritize  equitable funding and 
financing plans , e ns uring outcome s  
are  not re gre s s ive  and do not burde n 
ce rtain populations  more  than othe rs .

Develop an Occupational 
Roadmap to Resilience

Steps include:

1. Build upon pre vious ly conduc te d  
analys e s  and findings

2. Conduc t a s e rie s  of analys e s :

- Vulne rable  occupation analys is
- Skills  gap / pathway analys is
- Knowle dge  gap / pathway 
analys is
- De mand change  fore cas t 
analys is  due  to  c limate  change

3. Cre ate  an online  career pathway 
portal for job s e e ke rs
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Engage with and Provide 
Support to the Small 
Business Community

of firms have fewer
than 20 Employe e s  in 
the  four-county re gion**90%

South Florida’s small businesses 
are faring worse during the 
Covid-19 Pandemic than most 
metropolitan areas in the U.S.*

Steps include:

1. Stre amline  access to capital & 
financing

2. De ve lop & s upport business 
continuity plans

Strategy Highlights , cont’d3

*Portero 2020
**Census Bureau 2016 County Business Patterns, 
published 2019

Strategically Prioritize 
Projects & Monitor 
Efficacy

Steps include:

1. Us e  transparent and 
standardized de c is ion-making 
tools

2. Ide ntify linkages and 
interdependences acros s  
planning ins titutions  and 
programs  – to advance  
inde pe nde nt and colle c tive  
outcome s  e ffic ie ntly; inc lude s  
coordination between public 
and private sector

3. Maintain public database of 
as s e ts  at ris k & data on 
e ffe c tive ne s s  of imple me nte d 
adaptation s trate gie s  to  s hare  ke y 
challe nge s  and s ucce s s e s

Make Social Vulnerability 
a Priority during 
Adaptation Decision -
Making

Cons ide ring prope rty value , tax dollars  
at ris k, and othe r mone tary fac tors —
unfairly dis advantage s  s oc ially 
vulne rable  groups .

It is critical to: 

Overlay social vulnerability on hazard 
mapping to  prioritize  s trate gie s  that 
prote c t communitie s  with the  highe s t 
ne e d

Cons ide r the  impac ts  of his toric  land 
use and planning policies that 
pe rpe tuate  dis advantage s
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Typical Resilience/Reliability Standards
v

• Avoid Single Point of Failure

• Redundancy

• N+1+1 for Critical Equipment

• Hardening against severe weather

• Surge and storage capacity

• Flood Protection

• Instrumentation for equipment 
protection, monitoring, control

• Material Selection

• Corrosion Resistance

• Equipment Durability

• Safe Accessibility

• Standardization

• Wind
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Case Studies
v“Building a Better Norfolk”

• 2018 ordinance in Norfolk, Virginia
• Includes freeboard requirements
• Includes designation of a Coastal Resilience Overlay 

(CRO) and Upland Resilience Overlay (URO)
• In the CRO there are additional development 

requirements
• In the URO, development is encouraged

• Incentive program through Resilience Quotient System
• Points can be earned for adoption of difference 

resilience measures; different point attainment 
requirements based on development type unless 
developer opts instead to meet elevation and 
drainage standards

• Open space acquisition and extinguishing 
development rights in CRO can get points for 
developers building in URO
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Case Studies
Broward County
• 2020 Broward County Climate Change Action Plan, 

Adopted in 2021
• Overall goal of 80% emission reduction by 2050 

and increase in climate resilience
• By 2025, complete county property and facility 

evaluation that evaluates future flood risk, 
vulnerability identification, requirements for 
adaptation and a timeline to address

• Update to 100 -year Flood Map to account for the 
effects of future climate change 

• In March 2020, Broward County adopted an ordinance 
that requires specific language to be included in 
contracts for the sale of real estate located in tidally 
influenced areas in the county. 
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 Department of Economic Opportunity (DEO) Community Development Block Grant -Mitigation 
(CDBG-MIT) (currently closed)
 Rebuild Florida Critical Facility Hardening Program (Launched April 15, 2020.  Awards 

announced February 3, 2021)
 Rebuild Florida General Planning Support Program (Launched May 15, 2020. Awards 

announced January 8, 2021)
 Rebuild Florida Mitigation General Infrastructure Program (Launched Round 2 - June 16, 

2021.  Deadline to submit September 17, 2021)
 FEMA Building Resilient Infrastructure and Communities (BRIC) (Opened Sept. 30, 2021. 

Deadline to submit Jan. 28, 2022)
 Florida’s Clean Water State Revolving Fund Loans (Submitted anytime during year. 

Prioritization occurs August, November, February and May)
 Coastal Partnership Initiative (CPI) Grant (Accepted Once a Year. Published in Florida 

Administrative Register (August 2021 -October 2021))
 Four (4) program areas: Resilient Communities, Public Access, Working Waterfronts; and 

Coastal Stewardship
 Florida Resilient Coastlines Program (FRCP) (Closed Sept. 1, 2021) To effectively address the 

impacts of flooding and sea level rise
 Analyze and plan for vulnerabilities
 Projects for adaptation and mitigation

Florida Funding Opportunities



Thank you.

Amy Eason
amy.eason@aecom.com

Anne (Annie) deBoer
anne .de boe r@ae com.com

Graphics  by J os iah Lindquis t, AECOM
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