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Executive Summary 

Florida CARES will bring new revenue and jobs to Florida and will position our state as the global 
leader in risk management and resilient businesses and communities. Florida faces imminent and 
intensifying threats from rising sea levels, increasing temperatures, and extreme weather events. By 
proactively strengthening Florida’s preparedness for these threats, we can realize extraordinary 
economic benefits through increased public safety and the protection of our diverse economy with its 
trillions of dollars in assets and infrastructure. At the same time, we can leverage the know-how of our 
university system to ensure Florida’s climate resilience.  !
In partnership with businesses, the Florida CARES will: 

• Create a preeminent knowledge delivery system in the areas of climate change adaptation, 
mitigation, and resilience 

• Promote innovation and entrepreneurship for a climate-smart Florida and create strong 
public-private research and education partnerships 

• Give Florida-based companies a competitive edge, by providing research and training they 
can use 

• Create a new skilled workforce that meets the needs of the economy and addresses future 
challenges of climate change in Florida, and 

• Identify appropriate incentive and market-based mechanisms that allow and support growth. 
Over a three-year time frame Florida CARES would result in: 

• Thousands of new jobs in the tourism, agriculture, trade and other sectors 
• Creation of at least 5 adaptation and resilience spin-off companies!

• In-service training for over 3,000 mid-level professionals on building climate-smart 
technologies into their areas of professional responsibility  

• Increased number of undergraduate and graduate certificate programs in climate 
adaptation and green technologies 

• Development of new BSc, MA/MSc, and PhD degrees and training programs related to 
climate preparedness and resilience 

• High yield return on the state’s investment by reducing uncertainties for businesses and 
promoting present and future technology investment in the state and  

• Development and/or transference of multiple new technologies to the market place. !
 
While Florida’s economic growth is predicted to outpace national trends, sustaining our growth 
requires us to face serious threats from extreme events such as more intense storms and the 
compounding effects of sea level rise on damage these storms inflict. The state’s agricultural industry 
must be ready to adapt to changing temperature and rainfall regimes and also take advantage of 
opportunities resulting from decreases in production elsewhere. Businesses and communities need 
accurate, reliable information as they plan future investments. Florida CARES supports this growth by 
supplying the data needed to reduce risk, applying that knowledge for economic growth through 
partnerships with core businesses, and promoting the rapidly emerging industry associated with 
climate adaptation. 
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The return on investment for well-informed 
expenditures and advance preparation is potentially 
enormous because every dollar spent anticipating 
hazards resulting from extreme events saves four 
dollars in the long term. Hurricanes Sandy and 
Katrina inflicted $30 to $100 billion in damage. 
Creating a statewide center to manage risk will 
ensure that investments are proactive, high 
performance, and cost effective, thus reducing risk 
to the economy, health, and safety as predicted by 
Bloomberg, Paulson, and Steyer in their 2014 
report, Risky Business. 

In addition to reducing risks to communities through applied knowledge and innovation, Florida 
CARES will help capture the economic benefits surrounding emerging global markets for emergency 
preparedness and response, climate adaptation, and community resilience-– creating new businesses 
and high-skilled jobs in Florida. Globally recognized as “ground zero” for possible effects of sea level 
rise and climate change, Florida is now poised to position itself as a knowledge hub and market 
leader in providing business and community resilience solutions in the face of climate extremes. 

Florida CARES will foster Science, Technology, Engineering, and Mathematics (STEM education) and 
train interdisciplinary problem-solvers to make Florida universities and graduates international leaders. 
Florida’s universities are among the best prepared to lead in this area. But Florida must act quickly to 
secure its stature as a global leader in risk management and resilient communities. Capturing these 
rapidly emerging business opportunities requires decisive action. 

The State of Florida already plays a critical role in supporting business and community-based 
adaptation measures. In 2010 the State University System Board of Governors granted cluster funds to 
several Florida universities to strengthen cooperation in tackling the pressing issues of climate 
variability and extremes in our state. That initiative positioned universities in Florida to develop and 
lead this statewide effort through the Florida Climate Institute (FCI). Florida CARES is the essential next 
phase to address key needs of industry and communities, identified through consultations with 
stakeholders and FCI-member universities. 

Florida CARES will bring together prominent universities across the State in partnership with state and 
regional agencies and the business community to create an economy more resilient to risks from 
hurricane damage, periodic droughts and floods, higher sea levels, and future climate trends. It 
will develop research and deliver education programs in support of Florida’s major economic engines 
(e.g., tourism, agriculture, trade, transportation and coastal marine resources). Working with partners 
from industries and agencies, it will help develop the workforce to manage Florida’s resources while 
growing its economy. Florida CARES will make Florida more competitive through its collaborative 
research and training programs, and create marketable expertise and technologies to meet the 
increasing demands of the state’s future.  

!
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Background: Hazards and Threats 

 
National Scene !

The recent National Climate Assessment report [1] compiled by more than 300 scientists concluded 
that climate change is happening now and that the changes seen over the last 50 years are primarily 
due to human-induced emissions of heat-trapping gases. Across the U.S. the average temperature 
has increased by 1.3 to 1.9 ºF since 1895, with most of this increase happening since 1970 [1]. During 
the last 100 years, average sea level has increased by about 8 inches. U.S. average temperature is 
projected to continue to increase by between 2 and 4 ºF over the next few decades, and seas will 
continue to rise by between 1 and 4 feet by 2100. These changes are affecting Americans in far-
reaching ways, including prolonged periods of heat, heavier downpours, increased floods and 
droughts in some regions, and higher sea levels that cause more flooding in coastal areas.  

In some states changes in climate are already creating major economic losses and hardships for 
private citizens and businesses. For example, California is entering its fourth year of severe drought 
conditions, leading Governor Brown to issue a drought state of emergency and call for a reduction in 
water use of 20% [2]. The entire state of California has been in the highest stage of drought, and water 
restrictions are affecting farms and cities. Because California’s agriculture supplies over half of the 
nation’s fruit and vegetables and is a $37 billion per year industry, this drought is causing food prices 
nationally to increase, as well as causing major unemployment in large agricultural regions in 
California. 

In late June 2014, former Secretary of the Treasury Hank Paulson, former New York Mayor Michael 
Bloomberg, and founder of Farallon Capital Management LLC Thomas Steyer released a report 
describing the risk the nation’s economy faces from climate change [3]. Standard risk-assessment 
techniques evaluated the possible consequences of inaction for different parts of the country and 
different economic sectors, focusing on sea-level rise (SLR) and storm damage to coastal assets, 
agricultural production, labor, productivity and public health. It emphasizes that – unlike many 
investment and policy decisions–future risks brought on by climate change are intimately tied to 
today’s actions. Some key conclusions of the report are that: by 2050 between $66 billion and $106 
billion worth of coastal property nationwide has a 2-in-3 chance of being below sea level, an average 
American is likely to experience a doubling or tripling of the average annual number of 95°F days 
compared to the past 30 years, and, if there is no adaptation, by 2100 some Southeastern, lower Great 
Plains, and Midwest states could see a 50% to 70% loss in average annual crop yields due to 
increasing temperatures. 
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Industry is taking note. Corporations such as Intel, Google, Walmart, Microsoft and others have 
sponsored technology development events, creative contests, and entrepreneurial projects nationally. 
Other organizations like the World Bank and the Rockefeller Foundation are providing tools and 
resources to invest in climate-related risk management and resilience for our communities, citizens, 
and the future of our nation. As predicted by McCue and others [4], the real estate industry must 
address this issue as a priority, because if a re-insurer such as RenaissanceRe thinks real estate 
professionals are opening themselves up to potential liability, they will increase their premiums.  

!
Florida Scene 

Florida is one of the places in the world most 
vulnerable to climate-related threats due to 
its extensive coastal geography, 
concentration of human population along the 
coasts, low-lying topography, and exposure 
to extreme storms. For example, damages 
from recent storms, including Hurricane 
Wilma in 2005, have run into the hundreds of 
millions and even billions of dollars [5]. In the 
coming decades, some projections show 
that Florida’s annual rainfall could decrease 
by 10 to 20 percent, hotter and drier 
conditions and summertime heat waves are 
expected to be more frequent, and tropical  

storms and hurricanes may become more intense [6]. The 8 inches of sea level rise that Florida 
currently experiences already results in significant flooding especially at extreme high tides. In 
addition, it is projected that seas will rise by between 1 and 4 feet by 2100. Recent research shows 
even higher risk from sea level rise, as scientists found that collapse of the West Antarctic Ice Sheet 
appears inevitable [7], increasing the likelihood of greater magnitude in sea level rise. These changes 
are beginning to affect Floridians in far-reaching ways and will pose progressively higher risks to many 
elements of Florida’s lifestyle, natural areas, and economy as time passes. 

The vast majority of Floridians (80%) live or work in one of the state’s 35 coastal counties—most of 
them within ten miles of the coast. These communities contribute about 79% of the state’s economic 
productivity [8]. Most of Florida’s coastal cities are already threatened by flooding and storm surges 
caused or exacerbated by rising sea levels. For example, the Miami urban area ranked highest in a 
global study of asset exposure to surge-induced flood events in large port cities [9]. The exposed 
assets in the Miami urban agglomeration are valued at $3.5 trillion. By comparison the entire United 
States 2013 GDP was $16.8 trillion. Sea level rise will also affect the natural environment, leading to 
erosion of beaches and barrier islands, salt-water intrusion into drinking water supplies, and will 
adversely impact coastal ecosystems, including fisheries, marshes, and mangrove forests. On the 
islands of Pine Island Sound alone, including Sanibel and Captiva Islands, a one-foot rise in sea level 
will cause a net loss of over $1.1 billion in the value of ecosystem services such as storm surge 
protection and pollution filtering [10].  

Few Floridians understand how dependent their quality of life and employment are on ecosystems for 
drinking water recharge, storm buffering, fisheries, and tourism and recreation. Florida universities are 
scientifically verifying and documenting these dependencies and creating ways of strengthening the 
resilience of those ecosystems. 
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Sea level rise threatens sustained growth in the key sectors of Florida’s economy including tourism, 
agriculture, and trade. In 2012, 91.5 million visitors came to Florida and spent $71.8 billion. Tourism 
generated 23% of the state’s sales tax revenue and employed nearly 1.1 million Floridians, making it 
the number 1 industry in the Sunshine State [11]. Florida’s agricultural industries generated more than 
$120 billion in sales in 2010, contributing $60 billion to Florida’s Gross State Product and employing 
1.35 million full or part time workers [12]. Florida’s 15 seaports and network of navigational channels 
are an essential part of the state’s economy, moving more than 100 million tons of cargo each year. 
Florida is also the cruise capital of the world, with 13.3 million passengers embarking and 
disembarking yearly [13]. Cargo and cruise activity support more than 680,000 jobs and contribute 
$96.6 billion of output to the state’s economy, equivalent to about 13 percent of Florida’s Gross 
Domestic Product, according to the Florida Ports Council [14]. If the state does not address the 
challenges of climate change, these industries could be at risk. For example, without adaptation to 
climate change, Florida’s tourism, agriculture, and trade sectors will sustain significant harm. The 
impact of climate variability and sea level rise on the economy will be high, and could reduce Florida’s 
Gross State Product by 5% by the end of this century [15]. 

The human and economic costs of coastal flooding due to storm surge and damage from high winds 
in coastal areas are potentially enormous [16]. Because of Florida’s low-lying topography, even a 
modest change in sea level means a dramatic change in the area of land at risk of inundation. The 
National Climate Assessment recently concluded that Florida cities such as Miami, Tampa, and Fort 
Lauderdale are especially vulnerable [1]. In Miami-Dade County, sea level rise has already resulted in 
’sunny day flooding’ at high tide in Miami Beach and likely contributed to beach erosion and extensive 
damage to highway A1A in Ft. Lauderdale during Hurricane Sandy. These flooding events are 
becoming more frequent due to higher sea levels, which are conservatively projected to rise along 
Florida’s coastline by about 3 feet during this century [17]. A study by Tufts University [15] concludes 

that by 2050, climate change will cause 
devastating consequences to Florida, with 
annual economic losses of $93 billion and 
700,000 jobs lost, signaling a compelling need to 
develop a climate-smart economy to protect the 
otherwise bright economic future of Florida. 

Vulnerabilities to changes in climate exist in all of 
Florida’s natural and managed systems. Florida’s 
citizens are also at risk [1]. The specific nature of 
these vulnerabilities varies among coastal and 
inland natural resources and ecosystems, the 
built environment, the agriculture, forestry, 
tourism, and recreation industries, as well as the 
public health sector. The cost of inaction in the 
face of climate-related threats to Florida will be 
extraordinary [3]. At the same time, the global 
value of practical knowledge, decision-making 
tools, and technological solutions to these 
challenges is also great.   

!!!!!!
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Sea level rise is already creating multiple problems in Florida [18] 
 

 
Across Florida, communities and businesses realize 
the need to adapt to the consequences of climate 
change and extreme weather events by updating 
building codes, improving the resilience of critical 
infrastructure systems, and planning for rapid recovery 
from extreme events. Unfortunately, community and 
business leaders are hampered in their efforts by a 
lack of sufficient scientific information, good predictive 
tools, smarter adaptation solutions, and a skilled 
workforce to help cope with the new challenges. 
Similar deficiencies exist on a global scale. Therefore, 
the situation creates immediate opportunities for better 
tools, technologies, expertise, and practitioners in this 
critical area of endeavor.  

!

Coastal Flooding Although sea levels have risen only a few inches in Florida in recent decades, 
we already experience flooding at high tide due to the backup of drainage 
systems. This new phenomenon occurs regularly at lunar high tides and is an 
indicator of future problems as sea level continues to rise.

Flood Control 
Challenges

Sea levels were several inches lower when South Florida’s flood gates were 
constructed in the 1950s and 1960s. Several flood gates are now unable to 
discharge storm water during high tides. Many South Florida flood gates 
already need a multi-million dollar retrofit or rebuild. A recent report finds that 
only six more inches of sea rise may cripple almost half the area’s flood 
control capacity.

Salinization of 
Aquifers

Many coastal well fields that withdraw freshwater from the productive 
Biscayne aquifer are located along the South East Coast. These well fields are 
extremely vulnerable to saltwater intrusion due to rising sea level and drinking 
water extraction. For example, because of sea level rise and salt water 
intrusion into fresh water wells, officials in the City of Hallandale Beach are 
spending $16 million to upgrade their storm water system and to move the 
city’s drinking water supply westward.
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     he Miami-Dade Task Force 
concluded, “Over the past six years, 
Swiss Re has been conducting research 
to assess the cost of adapting to severe 
weather impacts using a rigorous risk 
management approach to assess local 
total climate risk and included proposed 
adaptation measures to address total 
climate risk on an economic basis. Using 
predictive scenarios, this study estimated 
the expected losses for Southeast Florida 
by scenario and by hazard ranged from 
$17 billion, or 8.5 percent of Gross 
Domestic Product (GDP) in 2008, to $33 
billion or 10% of GDP in 2030. This study 
also suggested the most cost-effective 
ways to minimize loss. According to the 
cost/benefit curve developed in this 
study for the Southeast Florida region, it 
is estimated that approximately $30 
billion of the total expected loss in 2050 
could be avoided if a comprehensive 
plan for adaptation were implemented.” 

Miami-Dade Sea Level Rise Task Force 
[19].
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Why Florida?  

Florida is one of the states most vulnerable to and directly impacted by extreme events. Florida is 
uniquely positioned to be the leader in innovation and knowledge generation in preparing for climate-
driven natural hazards. Florida has learned a significant amount from its experience and is the right 
place for research and knowledge building that can be exported to other regions. By being a global 
leader in research and innovation, Florida CARES will attract new recreation, trade, technology, and 
other industries to the state and contribute to sustainable economic growth.  

There are many additional justifications for creating Florida CARES, including the following: 

• Collectively, Florida universities have the expertise and knowledge to develop academic and 
for-profit networks that can quickly produce cutting-edge technologies to address climate 
impacts in a variety of sectors 

• Florida serves as a hub for international commerce, and is well positioned to provide new 
adaptation technologies to an international market  

• Federal dollars will be available in greater amounts to support R&D in this critically important 
field of knowledge. Florida can secure much of this funding with a Center recognized as a 
leader nationally and internationally 

• Florida’s unique ecosystems, natural resources, and economic opportunities mean that simply 
importing solutions from other regions poses risks. In-state development of tools and 
technologies allows us to innovate flexibly for local needs. 

!
Florida CARES will bring together recognized leaders in 
science and education to work with businesses and state and 
local agencies to develop solutions. This approach will 
significantly increase Florida’s competitive advantage and 
provide opportunities to adapt our businesses and economic 
activities toward a sustainable economic growth trajectory, 
but universities cannot do this alone. Florida CARES will work 
with public institutions, agencies, and private industries to 
develop new risk management decision support tools like the 
existing AgroClimate model [21]. For example, Florida could 
increase production of high value crops to replace crops now 
produced in California by developing production systems that 
increase water use efficiency and protect our environment 
and natural resources.  Measures would include developing 
crop varieties, technologies, and farm management systems 
to enable sustainable growth in agricultural production. 
Although these opportunities exist, taking advantage of them 
must be a joint priority of industry and our universities.  

!
!
!
!
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     ising sea levels could limit 
the effectiveness of critical 
drainage infrastructure, 
endanger beaches, and coastal 
natural resources and increase 
incidents of saltwater intrusion 
on the Biscayne Aquifer—
putting at risk the drinking water 
supply for the entire population 
of Southeast Florida…local 
governments, and the region as 
a whole, must give significant 
consideration to adaptation 
strategies designed to protect 
public infrastructure, property, 
water resources, natural areas, 
and native species, and basic 
quality of life…”.[20]
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Leveraging Florida’s leadership in risk management and climate resilience  

In April 2014 an insurance analyst with Swiss Re, the world’s second largest reinsurer, testified at a 
Senate hearing that portions of Florida could become uninsurable due to  sea level rise by 2100 [22]. 
This would have a cascading effect on Florida’s economy, beginning with the value of real estate.  

Recently, the Florida Senate unanimously passed a bill encouraging private insurance companies to 
provide flood insurance. Senator Jeff Brandes, St. Petersburg, stated that, “This legislation makes 
Florida a national leader in the flood insurance marketplace.” The best approach to guarantee that 
existing ambiguous risks remain insurable is to foster the mitigation of risk today [23]. Economists 
have shown that for every dollar spent on preparing for climate hazards, society saves over four 
dollars in the long term [24]. A good business environment for long-term investment in Florida requires 
that the concerns of investors about climate-related risk management and the resilience of Florida 
communities be addressed.  

Investment in risk management and resilient communities offers new opportunities for economic 
development. The World Bank estimates that by 2050 the required investment for climate adaptation 
will be between $75-100 billion per annum globally [25]. The U.S. President’s proposed FY15 Budget 
recognizes the critical importance of meeting the challenges of climate change, and includes support 
for State and local preparedness efforts, analysis of vulnerabilities of critical infrastructure, and 
development and dissemination of better information and planning tools. The Budget also includes a 
new $1 billion Climate Resilience Fund, within a fully paid for $56 billion Opportunity, Growth, and 
Security Initiative, that expands on existing climate-change preparedness programs to ensure we are 
doing everything we can to support the safety and security of our communities and resources. The 
Fund will help us better understand and prepare for climate change by investing in research and 
unlocking data and information, including new sea-level rise analyses.  

Florida-based companies will be able to profit from these funding opportunities if the state chooses to 
leverage the knowledge and expertise essential to our well-being, health, and safety. Dollars spent on 
unavoidable measures needed to ensure Florida's climate preparedness and resilience should go to 
in-state businesses. Policies for adaptation to climate change can drive the market toward new 
innovation and growth [26]. An adaptation marketplace for the private sector can be developed where 
investments in adaptation incentivize new and expanded economic activity and help create new jobs 
[26]. The state of Florida and its businesses are well positioned to lead in this area, and have a solid 
track record of leadership in risk management and resilient communities. For example the Insurance 
Information Institute, recommended that New York might look to Florida’s response to Hurricane 
Andrew in 1992 as an example of how a disaster served as a wake-up call to the government to 
implement a wide-scale urban risk management plan [27]. Because of its location and the expertise of 
its businesses and universities, Florida is positioned to become the international leader in developing 
improved risk management for businesses and communities, fostering more resilient communities, 
and promoting an increasingly robust business sector.  

Companies able to analyze and manage the risks associated with climate change earlier and more 
successfully than their competitors will have expanded opportunities. Florida’s businesses have much 
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to gain from developing innovative solutions and boosting the standards and technologies for resilient 
and climate-adapted buildings, infrastructure, cities, and industries. Climate adaptation needs and 
opportunities are very context-specific [28]. With its subtropical climate, Florida is well suited to 
develop adaptation strategies that can be marketed to other sub-tropical areas where a majority of the 
world’s population lives.  

In order to leverage their advantageous position, Florida-
based companies need a competitive edge that can be 
achieved by advancing applied “actionable” research and 
training provided by Florida’s State University System. 
Research and training can stimulate the translation of know-
how to commercial application by the creation of spin-off 
companies and through scale-up and demonstration projects 
for breakthrough technologies. For example, researchers at 
several universities have worked with the major water utilities 
in Florida in the Water-Climate Alliance, a collaborative 
learning network engaged in co-exploration and co-
development of actionable climate science to determine best 
practices for managing water utilities given climate variability 
and uncertainty. This exploratory project has indicated the 
need for a continuing state-wide effort to enable utilities to 
best manage the state’s water resources in a changing 
climate. 

Florida is known today for its high-tech cluster along the 
Space Coast, and has an opportunity to be known for as the 
global center of excellence on research and education in the 
area of risk management and resilient communities–a test 
bed for innovations to prepare for an upcoming century of 
climate extremes. 

The importance of positioning Florida as the leader in risk management and climate resilience is 
summed up by Brian Biero, a Senior Director of eBay, Inc.: “We see investments in adaptation as a 
win-win. Adaptation efforts that respond to more severe climate impacts at home and abroad can 
create new jobs and drive economic growth” [26]. Similarly, with accounting firms such as Ernst & 
Young, Deloitte, and PricewaterhouseCoopers, offering climate change and sustainability services as 
a major component of their business models, the need for properly trained professionals is clear. 

!
!
!
!
!

!9

  f the Dutch have done it for 
centuries, then maybe Miami 
Beach and the rest of equally 
at-risk South Florida can figure 
out ways to weather the next 
hundred years, a period during 
which scientists are forecasting 
seas to rise anywhere from 1½ 
feet to six feet.  

“It’s not just a threat we should 
fear and run from, it’s something 
we can adapt to and exploit,” 
said Dale Morris, senior 
economist at the Royal 
Netherlands Embassy in 
Washington. “You make 
lemonade out of lemons.”  

Miami Herald [29]
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Creating new jobs in Florida 

Florida’s economy and employment, particularly in tourism, 
agriculture and trade, are sensitive to climate and weather-
related events, both slow-onset (e.g., sea level rise, rainfall 
regime changes, water quality deterioration) and fast-onset 
(e.g., hurricane winds, storm surge, inland flooding).  Florida’s 
exceptional and “leading edge” vulnerabilities to these 
multiple hazards means that serious and sustained attention 
must be paid to job protection (i.e., existing employment in 
key industries and sectors) even as Florida positions itself for 
job creation as a knowledge and technology transfer hub for 
climate and weather resilience.  In partnership with both 
private and public sectors, the Florida CARES will develop 
employment protection solutions as well as pathways for 
employment creation in Florida.  

As Florida’s key economic sectors (tourism, agriculture and 
trade) face the impacts of climate change, they have a more 
pressing need for professionals equipped with new skills and 
knowledge. New jobs in engineering and engineering 
management, planning, hydrology, geology, biology, 
architecture, agriculture, construction, risk management, 
sustainability, natural resource management, and other fields 
will be developed. Even today, professionals with experience 
in risk management and development of resilient 
organizations and communities are sought after by Florida’s 
businesses and public authorities. The worldwide need to 
meet the demand for this expertise in other regions facing 
similar challenges can only increase [30]  

 
Improved risk management, adaptation to climate change, and an associated shift to a more resilient 
and sustainable economy have the potential to propel the employment market [28]. Strong evidence in 
the United States indicates that investments in resilient and sustainable innovations can boost the 
economy and create new permanent jobs. For example, the 2014-2015 version of the U.S. Department 
of Labor Occupational Outlook Handbook predict growth in demand for civil engineers at 21%, 
environmental engineers at 21%, hydrologists at 20%, and geoscientists at 10% over the next 10 years 
[31]. In 2013, the green building sector alone will support nearly 8 million jobs in the U.S. Due to the 
labor-intensive nature of these activities, the positive employment effect will lead to the development of 
a sustainable economy [32]. Not only are these jobs in high demand but they are also well paid. The 
US Bureau of Labor Statistics [31] estimates an average wage of such professions to be between 
$70,000 and $85,000.  

Investments in risk management and resilient communities provide a timely platform to support 
university Science, Technology, Engineering, and Mathematics (STEM) majors. STEM graduates are in 
high demand nationwide, and both Governor Scott and President Obama have called for universities 
to increase their number of graduates in these fields. Learning communities, interdisciplinary work, 
and opportunities associated with resilience and sustainability jobs and innovation related to climate 
change may encourage non-STEM students to pursue STEM degrees [33, 34]. This educational focus 
will have a multiplier effect that will lead the way in developing well-trained, highly-skilled, and 
motivated graduates in STEM disciplines that will benefit Florida’s economy. 
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While adapting to climate change will require new types of jobs, it will also require redefining many 
existing job profiles [35]. For many existing jobs in the public and private development sector, 
including environmental engineers, ecologists, architects, developers, water resource managers, and 
attorneys, there will be necessary changes in day-to-day skill sets, work methods, and profiles. These 
changes will lead to demands for continuing education through professional development programs. 
Florida CARES will offer appropriate training programs through existing channels, including for 
example the Florida Cooperative Extension Service.  

 
The Florida CARES Vision 

 
The Florida CARES Mission  
Florida CARES, in partnership with businesses and governments from Florida, will: 

1. Create the preeminent knowledge distribution network in climate change adaptation, risk 
management, and resilience

2. Promote resilience and sustainability innovation and entrepreneurship and create strong 
public-private research and education partnerships

3. Enable Florida-based companies to have a competitive edge, by advancing applied 
“actionable” research and training

4. Create a new skilled workforce that meets the needs of the resilience and sustainability 
economy and addresses future challenges of climate change in Florida

5. Identify appropriate incentive and market-based mechanisms that allow and support 
sustainable economic growth.

!11

Florida CARES will be a knowledge hub and a workforce-generator for climate change 
adaptation, risk management, and resilience to protect and support Florida’s economy, 
population, and environment. It will foster the growing resilience and sustainability-based 
economy in Florida, and export consultancy advice and adaptation technologies to the 
national and international stage. It will be recognized at state, national, and international 
levels as the premier climate adaptation institute noted for the distinctive and collective 
strengths of its member universities.



Outcomes 

1.Create the preeminent knowledge distribution 
network in climate change adaptation, risk 
management and resilience  !
Florida CARES will be established as the knowledge 
hub on climate adaptation, risk management, and 
resilience serving the state of Florida. It will generate 
and share knowledge, offer professional services and 
help adapt to and mitigate future threats. This will be 
achieved by a coordinated effort within the Florida 
university system directed toward education, 
research, policy, and practices in Florida. Florida 

CARES will work closely with businesses, federal and state agencies, and communities to conduct 
demand-driven research to ensure that the right information is available. Its areas of focus will be 
detailed analysis on predicting future climate variability and change and associated risks to human 
life, infrastructure, economic activities, and natural systems. In addition, Florida CARES will work on 
the identification and development of adaptation measures to protect critical infrastructure and habitat, 
recommend policies for mitigation measures, and develop strategies for sustainable and resilient 
infrastructure and economy throughout the state.  

Florida CARES will provide Floridians with a central location and e-portal to coordinate future climate 
resilience education and training, research, and statewide outreach. It will serve students, business 
leaders, and practitioners through an online platform. It will also link to existing programs offered in 
K-12 schools, state colleges, state and private universities, and available professional certification 
programs. Florida CARES will serve as a valued resource for the entire State University System and for 
the State’s independent higher education institutions, leveraging, promoting, and branding Florida’s 
many strengths to claim a position of national and international prominence. 

 
2. Promote resilience and sustainability innovation and entrepreneurship that will create strong 
public-private research and education partnerships. !
Florida CARES will provide significant contributions to the growing resilience and sustainability 
economy in Florida and the nation. Florida CARES, in partnership with Florida businesses, will create a 
powerful knowledge hub in the areas of climate change adaptation, mitigation, and resilience. Florida 
CARES will promote resilience and sustainability innovation and entrepreneurship and will create 
strong public-private research and education partnerships. A major feature of the program is its 
multidisciplinary collaboration with industry. Major research themes will be developed in partnership 
with industry through an idea-driven iterative process, and industry will guide the research to ensure 
its commercial relevance. Florida CARES is committed to ensuring that know-how is converted into 
successful, profitable innovations, not only to create business, but also to solve the problems resulting 
from climate change and sea level rise. For example, Florida CARES will promote in-service training 
for over 3,000 mid-level professionals on building climate-smart technologies into their areas of 
professional responsibility. It is the aim of Florida CARES to stimulate the translation of know-how into 
business by developing decision support tools and management and outreach strategies. 
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3. Enable Florida-based companies to have a competitive edge by advancing applied 
“actionable” research and training !
The research and partnership links that Florida CARES forges will enable Florida-based companies to 
have a competitive edge. Research at Florida CARES will identify appropriate incentive and market-
based mechanisms that allow and support a sustainable economy. Florida CARES will also make the 
state more competitive through its collaborative research and training programs, with the ability to 
create marketable expertise and technologies. It will develop new partnerships with local and state 
agencies and with the private sector to address the increasingly complex challenges and 
opportunities associated with these issues.!

 
Florida CARES will: 

• Return a high yield on the State’s investment by reducing uncertainties for businesses and 
promoting present and future technology investment in the state  

• Create at least five adaptation spin-off companies 

• Help the development and/or transfer of multiple new technologies to the marketplace. 

 
4. Create a new skilled workforce that meets the needs of the resilience and sustainability 
economy and addresses future challenges of climate change in Florida  !
Florida CARES will offer specialized training and certifications to existing professionals, ensuring that 
Florida’s workforce remains on the cutting edge of climate adaptation and resilience. These 
professional development programs will be offered to professionals in the public and private 
development sector, including environmental engineers, restoration ecologists, architects, developers, 
water resource managers, attorneys, agriculture and forestry scientists, and others through several 
existing programs, including the Florida Cooperative Extension Service. It will provide training for 
natural resource managers in the use of cutting edge climate decision tools that can enhance long-
term planning efforts for increased profitability and productivity. 

Florida CARES will lead the tailored education of Florida graduates to meet the new demand for 
professionals who can cope with the challenges of climate change. This will include development and 
further enhancement of undergraduate and graduate certificate programs in natural disaster 
response, climate change, and impact analysis. These new graduates will develop new business 
models, provide original products and services, utilize novel technologies, implement innovative 
business processes, and deliver competitive propositions to customers.  

 
Florida CARES will achieve the following: 

• In-service training for over 3,000 mid-level professionals on building climate-smart 
technologies into their areas of professional responsibility 

• Increased numbers of undergraduate and graduate certificate programs in climate adaption 
and green technologies 

• Development of new BSc, MA/MSc and PhD degrees, and training programs  

• Creation of several thousands of jobs in the tourism, agriculture, trade, and other sectors. 
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5. Identify appropriate incentive and market-based mechanisms that allow and support 
sustainable growth  !
Florida CARES will bring together prominent universities across the state to become a focal point for 
developing useful market-based adaptation strategies in support of Florida’s major economic engines. 
Specific areas of focus will include tourism (including ecotourism, a rapidly growing economic sector), 
agriculture, trade, transportation, and coastal and marine resources. It will work with state and regional 
agencies and the business community to create an economy that is resilient to risks due to hurricane 
damage, periodic droughts, higher sea levels, and future climate trends. 

In order to ensure that actionable and demand-driven research and development activities are 
undertaken, Florida CARES will establish a unique partnership with the state of Florida, the private 
sector, and local organizations. It will also ensure that outcomes of the Center’s activities are market-
based, feeding the needs of both the private and public sectors.  

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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Board of Governors’ Priorities 

Florida CARES’ mission is well aligned with the goals of the State University System (SUS) for 
2012-2025. It addresses the key priorities of the Board of Governors (BOG) in teaching and learning, 
scholarship, research and innovation, and community, as well as advancing the three major points of 
emphasis: excellence, productivity, and strategic priorities for a knowledge economy.  !
Building on Previous Board of Governors Initiative 

Since 2010, FCI universities have prepared themselves to lead the nation 
in climate readiness. The FCI was initiated by Florida State University 
(FSU) and University of Florida (UF) in 2009. In 2010, FSU and UF in 
partnership with Florida Atlantic University (FAU) were awarded a Cluster 
Grant by the BOG to examine the readiness of the SUS universities to deal 
with the pressing issues of climate extremes and variability in the state. 
FCI hosted two workshops, bringing together some 350 faculty from 
eleven state universities and the University of Miami with agency 
stakeholders. The outcome of this effort was the preparation of four white 
papers [36, 37, 38, 39] and a clear understanding that these statewide 
issues could only be addressed by a consortium approach bringing 

together the diverse skill sets and capabilities of the whole system. A criterion for membership in an 
expanded FCI demanded that each University have already developed a cross-university approach 
linking different disciplines in a problem-focused way.  

In the past year, the FCI has set up six cross-university working groups, each linked with external 
partners to identify the most critical issues facing the future well-being of the State, and to identify 
opportunities for economic advancement that await us. Florida CARES is the next phase of FCI that 
will address the identified key needs, develop innovative technologies, and produce the required 
workforce to make Florida a global leader in climate change adaptation.  !
Teaching and Learning 

The FCI working groups have also identified workforce gaps in the 
areas of civil and environmental engineering, consultancy, ecosystem 
management and restoration, architecture, construction, land 
development, water resource management, insurance, tourism, 
agriculture, and trade sectors in Florida. It will work toward producing 
graduates in these particularly high-demand STEM areas. STEM 
education is one of Florida CARES’ strategic priorities, and will 
contribute to support STEM programs in a number of innovative ways. 
Just as important as graduate-level research, Florida CARES will 
provide a timely platform to emphasize relevant undergraduate STEM 
majors.  

The importance of inter-institutional endeavors will be emphasized in 
STEM students’ training. Key experiences will include joint lab and field 
work, undergraduate research experiences at partner institutions and 
for some, the pursuit of an advanced degree at one of Florida CARES’ 
institutional partners. The state will benefit from students being able to 

carry forward and build on experiences started at one of the partner institutions. Florida’s business 
community will also be enlisted as partners to offer work experiences for students across the state, 
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contributing to increased development and awareness of resilience and sustainability jobs and areas 
in which innovations are needed. 

As stated in its 2012-2025 strategic plan, the Florida Board of Governors [40] expects state 
universities “to broaden their use of the innovative methods of educational program delivery, including 
distance learning and digital technologies, inter-disciplinary collaboration, and academic resource 
sharing.” In this respect, Florida CARES will develop a catalogue of online courses that can be offered 
to students from various universities as well as continuing students in industry. There is ample 
knowledge and experience within the State University System to develop and jointly implement such 
courses with faculty who are prominent in their respective areas of expertise.  

Florida CARES will also create professional development programs for practitioners in the public and 
private sectors, including environmental engineers, architects, developers, water resource managers, 
attorneys, and others. These focused professional development programs will be delivered through 
several existing vehicles, including the Florida Cooperative Extension Service.  !
Scholarship, Research, and Innovation 

Faculty in Florida CARES member universities have strong track records 
of research on understanding climate change, extreme events, and risks 
to society and the environment, to which Florida is highly vulnerable. 
Faculty also have expertise in the development of adaptation strategies 
and development of resilient communities. Florida universities have 
complementary strengths. UF is pre-eminent in agriculture and natural 
resources technology development, modeling and experimentation. FSU 
and UM together bring global quality experience in climate analysis and 
projections. USF and UCF are leaders on such topics as urban water 
systems, storm surge modeling and natural system management, while 
FAU and FIU bring expertise in sea level rise and adaptation, 
architecture and design, and community outreach. In the FCI universities 
these areas are complemented by a broad range of economic, social, 
and other expertise related to climate change. While each university has 
its particular strengths, the combination enables unique synergies.  

Florida’s future depends upon seizing and maintaining knowledge leadership in climate adaptation 
and resilience to weather-related events.  While the window of opportunity for Florida to establish its 
leadership role, particularly for the U.S. Southeast and Gulf Coast areas, is open, it will not remain so 
much longer.  Other states, and other university-based consortia, are already moving into competitive 
positions.  Although for a region further north and federally-led, NASA announced on June 9, 2014 a 
“Mid-Atlantic Coastal Resiliency Institute” involving government agencies and more than a dozen 
universities.     

Florida CARES will develop and use cutting-edge numerical and statistical models to predict climate 
and weather variability in the current and the future climate over Florida. This effort will be one of the 
corner stones in knowledge generation capacity of the Center that will produce much sought after 
next-generation modelers of weather and climate. These activities will be complimentary and 
beneficial to the surge of activities surrounding renewable energy generation by the Florida Energy 
System Consortium. Florida CARES will position itself to provide advance information on weather and 
climate variability and change for efficient and sustained energy generation for example, from offshore 
wind and solar energy sources in Florida. It will develop a state-wide climate information system and 
provide easy access to enable ready use of data and simulation results by the public and private 
sector for planning and management.  
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By combining the best minds on climate change topics, Florida CARES will strengthen Florida’s 
competitive position and promote Florida as the preeminent source of knowledge, information, and 
expertise on climate adaptation and resilience at the national and international levels.   

 
Community and business engagement 

One of the unique characteristics of Center will be that its research agenda is developed based on 
consultation with stakeholders to ensure that it is demand-driven and that research agendas are 
initiated from the public and private sectors that feed the job market. 

For example, UF, through its agricultural extension network, is present in all counties of the state. This 
network can be used for dissemination of findings both in agriculture and in climate change. In the 
preceding cluster grant, a wide range of agencies were involved in the discussions and the white 
papers, including USGS, NOAA, U.S. Fish & Wildlife, FDOT, FDOE, U.S. Army Corp of Engineers, 
South Florida Water Management District, and the Four County Compact in Southeast Florida. Each 
university in the consortium has a network and partnerships which include these agencies and many 
others. For example, the Center for Environmental Studies (CES) at FAU coordinates a series of 
Technical Meetings that promote collaboration among scientists, land managers, and agencies. To 
support each of these efforts, CES develops a Technical Steering Committee with stakeholder 
members from multiple universities, USGS, Florida Sea Grant, South Florida Water Management 
District (SFWMD), U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, Everglades National 
Park, and the National Park Service. 

The Florida Water and Climate Alliance was developed by the Water Institute at UF working with the 
major water utilities in Florida and the FCI. This stakeholder-scientist partnership is working to 
increasing the relevance of climate science data and tools at relevant time and space scales to 
support decision-making in water resource management, planning, and supply operations in Florida. 

Another important FCI collaborative partner, The Southeast Florida Regional Compact, works with local 
universities to develop community outreach efforts and vulnerability and adaptation studies. This on-
going partnership has led to unified sea level rise projections for Southeast Florida which are used by 
the counties for planning and adaptation.  

The Southeast Climate Consortium (SECC), with FCI 
universities UF, FSU, and UM, is working with the Florida 
Cooperative Extension Service to understand climate risks 
to agriculture and to develop information and education 
programs to help the agricultural community reduce those 
risks. This effort has laid the groundwork for increasing 
public-private research and education partnerships to 
identify risks, investigate technologies and management to 
develop climate-smart agricultural systems, and to develop 
effective learning communities with the Extension Service. 
Examples of innovative information systems on climate 
risks and risk management have been developed [21].  

FCI has worked with the Department of Economic Opportunity, Division of Community Development, 
focusing on technical assistance through working-waterfronts preservation, post-disaster 
redevelopment planning, sea level rise adaption and community asset-based economic development.  

We will develop many of these partnerships into a formal relationship with Florida CARES and also 
reach out to county authorities, city mayors, and business associations around the state. 
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Proposed Budget Summary 

This proposal requests recurring funds of $18.0 million from the state for operating Florida CARES over 
a period of three years. This funding will position Florida as the national leader on adaptation and risk 
management, resilience, and climate-smart economic development. The initial investment from the 
Florida taxpayer will be used to leverage additional funds. For example, federal funding such as the 
new $1 billion Climate Resilience Fund in FY 15 provides the opportunity for considerable matching 
funds. Finally, Florida CARES’ efforts will attract investors from the construction, agricultural, and 
consultancy sector that can bring additional dollars to our state. The requested state funds will 
support the following major activities:  !
1. Expand capacity for training and education 

Florida CARES will require $3.5 million to increase Florida’s capacity in climate change workforce 
development through rigorous education and hands-on training.  The proposed capacity building 
activities have two complementary objectives: (1) prepare highly-skilled and well-paid climate change 
professionals through enhanced access to real-world oriented multi-disciplinary degree programs, 
certificate programs, and professional development, and (2) attract funding from federal agencies, 
international organizations, and the private sector to boost climate change R&D, spur innovation and 
entrepreneurship, and attract industry from around the world to Florida. The training and education 
component will address the needs of students and professionals interested in pursuing careers in 
fields related to climate change, decision makers that need tools and data for planning, and 
professionals interested in new career or upgrading their current career. 

The training and education activities will include undergraduate and graduate courses for students, as 
well as 1-day and 5-day integrated and specialized training short courses for professionals. The 
undergraduate and graduate courses will be developed and taught jointly by faculty from partner 
universities and will promote student and faculty exchange programs. The 1-day short courses will 
target high-level decision makers to provide them with state of the art knowledge and critical practice 
in their decision making processes. The 5-day short courses will target professionals in energy, water 
management, ecology, agriculture, transportation, urban planning, and coastal development, and will 
include specialized and integrated courses serving continuing education needs.  !
2. Stakeholder engagement for demand-led R&D  

Florida CARES will require $0.5 million to support the exchange of knowledge and experience of the 
activities of partners with the key stakeholders from industry and communities. This will be done 
through biannual workshops with stakeholders from across Florida to ensure that the activities of 
Florida CARES are addressing the needs of key economic sectors and that R&D ideas are generated 
based on demand from the recipients of the products. In addition, high-level annual conferences will 
serve as a platform and incubator for the development of innovative solutions and concepts. !
3. Develop a knowledge hub based on network of expertise on climate adaptation 

The Center will require $12.0 million to create a strong knowledge hub to address the existing Florida-
specific information and actionable research needs of industry and community stakeholders. The hub 
will provide a network of expertise from member universities and will draw upon the best minds on 
climate adaptation from within the state. Florida CARES will distribute actionable research and high-
demand data and information that will help the state’s economy, generating cutting edge research and 
development products useful for the private and public sectors in the state, and at national and 
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international levels. The hub will develop a one-stop knowledge and information management portal 
where statewide climate-related data can be accessed by both private and public stakeholders. 
Useful data relevant at regional and local scales will be made readily available for planning, operation, 
and management.  

4. Project Management 

Florida CARES will require $2.0 million for project management that will include a project director and 
administrative support. Each partner university will also have a part-time position to coordinate the 
work of their respective university with Florida CARES. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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