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Section 1.  Capstone Summary 

 

Motivation 

The conservation and management of coral reefs is extremely important from both 

environmental and socioeconomic perspectives.  The human enterprise receives many benefits 

from coral reefs that can be divided into provisioning services (e.g., food from fishers, potential 

medicines, and enterprise) or regulating services (shoreline protection from incoming waves and 

storm surges), and they provide cultural services such as recreation, education, and research.  

Despite all the benefits they provide, the overall health and sustainability of coral reefs is in 

serious decline.  Around 30 percent of the worlds coral reefs are already in decline, and it is 

estimated approximately 60 percent may be lost by 2030 (Wilkinson 2006).  Much of this loss 

has been attributed to anthropogenic disturbances which include over-fishing, reef recreation, 

land based sources of pollution, and destruction caused by anchors and boats running aground.  

These stressors are now being compounded by the associated impacts of climate change.  

Climate change is already affecting the health of Florida’s coral reefs (Hughes 2003, 

Pandolfi 2003, Somerfield 2008).  Mass bleaching events have occurred in 1983, 1987, 1990, 

1997, and in 1998, the most severe worldwide bleaching event occurred due to high sea surface 

temperatures.  Somerfield et al. (2008) conducted a study on coral reef abundance around the 

Florida Keys from 1996-2003 and found that the total coral cover from 1997-1999 fell by over 

50 percent in shallow reef areas.  Their results showed no evidence of recovery for the duration 

of the study (Somerfield et al. 2008). 
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With the human population growing so rapidly, the negative direct impacts on reefs are 

growing proportionally with population and economic growth (Wilkinson 1999).  With average 

sea temperature increasing, bleaching events are expected to become more frequent and severe 

over the coming decades.  Marine degradation is occurring worldwide (Duda & Sherman 2002), 

and Florida’s reefs are not exempt.  Symptoms of marine degradation can be seen as indicators 

that current policies are contributing to unsustainable coastal environments and resources (Duda 

& Sherman 2002).  There needs to be a more integrated approach to management, and climate 

change actions need to be implemented.  Pandolfi et al. (2003) suggest that unless coral reef 

ecosystems are promptly and massively protected, they will not survive for more than a few 

decades.    

Conservation initiatives involving substantial stakeholder support is a growing trend 

(Leslie & McLeod 2007).  Processes that integrate stakeholder perspectives are likely to have a 

greater effectiveness since it involves the support from those affected by changes in regulation 

and management (Wondolleck & Yaffee 2000).  The Climate Change Action Plan for the 

Florida Reef System 2010-2015 (see Appendix II) is a framework intended to increase Florida’s 

reef resilience to the impacts of climate change.  It was created through multiple stakeholder 

involvement and will hopefully gain more participation as it is implemented. 

My Involvement 

I became involved with the development of the Action Plan during the final five months 

of completion.  What compelled me the most about this project was the amount of stakeholder 

participation involved in its creation, because I truly believe that the most successful 

conservation efforts are achieved through stakeholder driven processes.  Duda and Sherman 
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(2002) suggest that the lack of awareness and lack of stakeholder participation are two of the 

underlying causes of degradation, since people only protect what they understand.  My 

involvement morphed into many areas, but my primary focus was on raising awareness through 

outreach and assessing this complex stakeholder-driven process (see Section 2).   

In order to achieve effective outreach and an appropriate assessment of the process, it 

was necessary to participate in meetings with the Steering Committee (represented by NOAA, 

the Florida Department of Environmental Protection, GBRMPA, TNC, EcoAdapt, Florida Fish 

and Wildlife Conservation Commission, Biscayne and Tortugas National Park, Florida Institute 

of Technology, University of South Florida, University of Miami Rosenstiel School of Marine 

and Atmospheric Sciences, Nova Southeastern University, and Mote Marine Laboratory) and to 

meet with various stakeholders.  I met with a variety of people including a fisher from the 

Florida Keys Commercial Fisherman’s Association, NOAA’s Florida Keys National Marine 

Sanctuary outreach coordinator, dive operators in the north and south Keys, and a member at 

large of the Florida Keys Sanctuary Advisory Council.  The individual meetings were intended 

to provide me with a better understanding of the incentives each stakeholder has with the reefs.  I 

wanted to gather their opinions and what type of challenges they saw with the Action Plan.  And, 

I also wanted to uncover the best mechanism for reaching their constituents.   

The Action Plan was presented to the Florida Keys National Marine Sanctuary Advisory 

Council (SAC), and a resolution was passed to obtain support of the Action Plan.  The SAC is an 

advisory group with members appointed by NOAA, in consultation with the State of Florida. 

Members include representatives of commercial and recreational user groups (i.e. commercial 

and recreational fishermen, the dive industry, and the boating industry), conservation and other 
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public interest organizations, scientific and educational organizations, and members of the public 

interested in the protection and multiple use management of Sanctuary resources.  The SAC 

recognized the need to support the development of a climate change action plan and saw it as a 

way to provide resource managers, law-makers, and the public a framework and set of prioritized 

actions to ensure a sustainable future for the Florida Reef System. The resolution passed 

unanimously.   

During my second visit to the Florida Keys, I attended the 2010 Florida Marine Science 

Educators Association (FMSEA) conference entitled Changing Reefs:  Corals on Acid, where I 

gave a 50-minute presentation on the Action Plan.  This was intended to raise awareness so that 

the message of the Action Plan could reach others throughout the Florida marine education 

community.  As teachers and interpreters, the conference participants have the ability to reach 

out to their students, instill a sense of pride and respect for the reef ecosystem, and teach best 

reef-related practices that can be implemented by all.  These practices include keeping traps and 

anchors away from the reef, avoiding boat groundings by wearing polarized sunglasses, knowing 

the times of high and low tides of the area, idling by reefs, and reporting irresponsible user 

activities.  In addition to the presentation, I created a poster and an informational flyer to be used 

as another method to reach various stakeholders (see Appendix I).  These are both posted on the 

FMSEA website. 

Discussion 

  On June 7, 2010, one day before the release of the Action Plan, a conference call 

was held to present an overview and discuss the desired outcomes of the Plan.  There were 24 

participants who included members from the press and expert panel members from the 
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environmental conservation arena.  The conference was an hour long and included discussions 

on the importance of adaptive and resilience management, the importance of connectivity, the 

importance of science, and the importance of communication.  The final note was in reference to 

the press, who as reporters has the ability to raise awareness and make sure the actions of the 

Plan are happening.  It is my hope that managers, policy makers, government official, scientists, 

stakeholders, and other individuals will implement the various actions to ensure the resilience of 

the Florida Reef System. 

Resource management and conservation initiatives have previously been dominated by 

government institutions or management agencies (Evans & Klinger 2008).  Local management 

may alleviate the impact of global climate change (Heller & Zavaleta 2009), but it is up to the 

public to carry out and support the necessary actions.  Management cannot be effective unless 

the people affected are aware of the consequences of inaction and are involved in the solutions.  

If local communities are ignored, this will only exacerbate the problem and will be ineffective.  

I have learned many invaluable lessons while assisting with the Action Plan, lessons I 

hope to be able to employ when joining other conservation projects.  I have learned the necessity 

of stakeholder involvement while working towards conservation goals, the challenging yet 

necessary process of collaboration between multiple agencies and organizations, and the 

importance of timing.   

This brings me to the following section in this capstone report which is an assessment of 

the developmental process of the Action Plan.  It is intended to serve as a “Lessons Learned” 

document that others may refer to when developing a similar program involving multiple 

stakeholders. 
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Section 2.  Lessons Learned 

 

Abstract 

The Climate Change Action Plan for the Florida Reef System 2010-2015 offers a holistic 

approach for managing the coral reefs in the wake of global climate change.  The Action Plan 

began with the collaboration of scientists, reef managers, academics, stakeholders, and interested 

members of the public, all seeing the need to ensure resilience of Florida’s reefs.  Many lessons 

learned during the development of the Action Plan include:  1) climate change must be 

acknowledged and actions must be supported by decision makers, 2) environmental and socio-

economical consequences need to be considered, 3) it is essential to include transparent and open 

communication involving a variety of stakeholders, 4) collaboration between multiple agencies 

and organizations is critical to the success of the plan but extremely difficult, and 5) timing is 

critical. 

Introduction 

The development of the Climate Change Action Plan for the Florida Reef System 2010-

2015 is the product of the collaboration of the Florida Reef Resilience Program steering 

committee.  The Florida Reef Resilience Program (FRRP) was developed in 2004 through 

discussions between the state of Florida, The Nature Conservancy (TNC), the National Oceanic 

Atmospheric Administration (NOAA), and the Great Barrier Reef Marine Park Authority 

(GBRMPA), to improve the understanding of reef health and identify factors that influence the 

long-term resilience of the Florida Reef System.  Along with Australia’s Great Barrier Reef 

Program, the FRRP informs coral reef conservation around the globe.   
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The vision of the FRRP is:   

Marine resource managers and users have new tools that enhance their ability to identify and 

map the health and status of coral reefs, understand the underlying factors that lead to and maintain 

resilience, and recognize the economic values associated with reefs.  Empowered with this knowledge, 

managers and users jointly develop, implement, and support management strategies that improve 

ecological conditions and economic sustainability.  

The fundamental questions the FRRP seek to answer are:  

1. Are any of Florida’s reefs resilient to climate change? 

2. If so, where are reefs resilient and where are they not? 

3. What factors influence a reef’s resilience? 

4. Who depends on reefs, and what do reef users want and need from coral reefs? 

5. What actions can people take to maintain the resilience of healthy reefs and improve the 

resilience of healthy reefs and improve the resilience of unhealthy reefs? 

 

During the first international FRRP conference “Coping with Climate Change” in April 

of 2008, scientists reported on the progress of the program, and participants worked together to 

develop strategies that would increase resilience of the Florida Reef System in the wake of 

global climate change.  Participants included international reef managers and reef scientists, 

academics, commercial diver operators from Florida and Australia, commercial and recreational 

fishing representatives, elected officials, and other interested members of the public, all of whom 

gathered to learn about climate change impacts and ways to increase Florida’s Reef System 

resilience to these impacts.  On the final day of the conference, participants divided into small 

working groups to develop strategies that coral reef managers and users could employ to protect 

the region's reefs from the threats of climate change.  Many strategies were developed that 

included management, education, research, best practices, and social actions.  One of the 
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priorities from these discussions was to develop a climate change action plan for the regions.  

This gave rise to the development of the Climate Change Action Plan for the Florida Reef 

System 2010-2015 (hereafter referred to as the Action Plan).   

The development of the Action Plan has been a collaborative effort of the FRRP steering 

committee, which includes representatives from NOAA, the Florida Department of 

Environmental Protection, GBRMPA, TNC, EcoAdapt, Florida Fish and Wildlife Conservation 

Commission, Biscayne and Tortugas National Park, Florida Institute of Technology, University 

of South Florida, University of Miami Rosenstiel School of Marine and Atmospheric Sciences, 

Nova Southeastern University, and Mote Marine Laboratory.  The Action Plan has an 

overarching goal to comprehensively act to maximize the resilience of Florida’s coral reefs to 

climate change and ocean acidification.  This goal is accomplished by fulfilling the major 

objectives of the Plan that aim to reduce local stressors on the reef ecosystem by management 

actions, developing and implementing effective local climate-related communication plans, and 

by exploring intervention and restoration measures to increase survivorship of coral reef species.   

The Action Plan is the first in the United States to holistically look at the coral reef 

system.  The Great Barrier Reef Climate Change Action Plan 2007-2012 was facilitated by the 

GBRMPA and the Australian Greenhouse Office to outline a way forward for the Australian 

Government to comprehensively act to maximize the resilience of the Reef.   It was used as a 

template when the first draft was circulated in the fall of 2008 and winter of 2009.  Later, the 

Steering Committee modified NOAA’s Coral Reef Conservation Programs Goals and Objectives 

2010-2015 (developed to prioritize NOAA CRCP’s focus on what is causing coral reef decline 

domestically (NOAA CRCP 2009)) to include more Florida specific actions.   Much time and 
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commitment from all contributors has provided clearly defined goals and objectives, which will 

hopefully advance the implementation of the Action Plan.  This paper is designed to examine the 

developmental process of the Action Plan and to assess the many challenges in developing 

conservation initiatives while involving multiple stakeholders and organizations. 

Lesson 1:  Climate change must be acknowledged and actions need to be supported by 

decision makers 

Coral reefs are some of the most vulnerable ecosystems on the planet (IUCN 2009).  

Multiple stressors are contributing to the declining health of coral reefs worldwide (Pandolfi et 

al. 2003).  Some of these stressors include land-based sources of pollution, habitat degradation, 

and over-fishing.  As evidenced by mass bleaching events over the past two decades, climate 

change is also connected to the health of coral reefs (Somerfield et al. 2008).  The negative 

effects can be related to elevated water temperatures and increasing ocean acidity, which have 

resulted in bleaching, diseases, algal overgrowth, and erosion.  The combined effects of climate 

change and other human induced stresses are now recognized as the greatest long-term threat to 

the health and sustainability of the Florida Reef System.   These compounding stressors will slow 

and possibly inhibit recovery to coral reefs (Connell 1997).  Researchers recognized the link 

between increased greenhouse gases, climate change, and coral bleaching 10-20 years ago 

(Glynn 1993), but it hasn’t been until recently that coral reef climate strategies and adaptation 

initiatives have been recommended and/or implemented (see table 1). 

The State of Florida has made some progress towards recognizing the anticipated impacts 

of climate change.  In 2006, the Miami-Dade County Climate Change Advisory Task Force was 

created to serve as an advisory board to the Board of County Commissioners, providing ongoing 
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recommendations regarding mitigation and adaptation measures to respond to climate change.  In 

2006, the Florida Coastal and Ocean Coalition formed to address global warming and the threat 

it imposes on Florida’s coastal marine resources.  And in 2007, Governor Christ signed three 

executive orders to reduce Florida’s greenhouse gas emissions and increase energy efficiency.  

The Governor also signed two partnership agreements with the United Kingdom and Germany 

focusing on climate policies and mutual economic benefits. 

Although climate change mitigation and adaptation measures have been observed, 

Florida’s focus has primarily been on energy policy.  The missing component has been the 

integration of climate change actions into management plans.  During the FRRP conference in 

2008, the Steering Committee agreed that climate change is already affecting Florida’s Reef 

System and coordinated action is urgently needed.  The question is, however, whether or not 

decision makers will be receptive to the implementation of the climate change action plan.  

Table 1 Coral Reef and Climate Change Strategies/Actions to Date  

Location Title Organizing Bodies/Funding Description of Motivation/ Scope 

Florida, USA Florida Reef 

Resilience Program 

TNC, NOAA, GBRMPA, State 

of Florida 

-Seeks to develop strategies to improve 

the health of Florida’s reefs and enhance 

the sustainability of reef-dependent 

commercial enterprises and recreational 

activities. 

Florida, USA Florida Coastal and 

Ocean Coalition 

1000 Friends of Florida, Gulf 

Restoration Network, Natural 

Resource Defense Council, 

Indian River Keeper, Reef Relief, 

Surfrider Foundation, Caribbean 

Conservation Corporation 

-Calls upon our leaders to take the 

necessary steps to address the expected 

impacts of global warming on the state’s 

unique coastal and marine resources. 

Florida, USA The Florida Oceans 

and Coastal Council 

2005 Legislature/ “The Oceans 

and Coastal Resources Act” 

-Developing priorities for ocean and 

coastal research and establishing a 
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statewide ocean research plan. 

Florida, USA Corals and Climate 

Change: Florida’s 

Natural Treasures at 

Risk 

Environmental Defense Fund - Florida’s policymakers should support 

strong and immediate action to block 

global warming by reducing emissions of 

CO2 and other greenhouse gases. 

Florida, USA Florida Fish and 

Wildlife 

Conservation 

Commission 

(FWCC) 

Caribbean Conservation 

Corporation, Defenders of 

Wildlife, Environmental Defense 

Fund, Florida Oceans and 

Coastal Council, Florida Power 

& Light, National Wildlife 

Federation 

-Conserving deep water coral habitat, 

fisheries, and mangroves 

-Adaptation is a central goal 

-Integrated with government and 

communities 

Florida, USA Florida and Climate 

Change-The Costs 

of Inaction 

Tufts University, Environment-al 

Defense Fund 

-The report is the first detailed analysis 

on the potential consequences of 

continued climate change for the state’s 

economy 

Nationwide 

USA  

US Coral Reef Task 

Force 

12 Federal agencies (i.e. NOAA, 

USAID, USDA, DOD, etc.) 7 

U.S. States, Territories, 

Commonwealths, and 3 Freely 

Associated States (i.e. Florida, 

Hawai’i, Guam, Territory of 

American Samoa, etc.)  

-Established in 1998 by Presidential 

Executive Order to lead U.S. efforts to 

preserve and protect coral reef 

ecosystems 

-Focus on impacts to coral reefs from 

climate change. 

 

Nationwide 

USA 

NOAA Coral Reef 

Conservation 

Program  

NOAA -Emphasize efforts to understand and 

address the top three recognized global 

threats to coral reef ecosystems: climate 

change impacts, fishing impacts, land-

based sources pollution. 

Florida, USA Draft Priority Coral 

Reef Management 

Goals and 

Objectives for 

Florida 

NOAA Coral Reef Conservation 

Program 

-Integrated reef management 

-Land-based sources of pollution 

-Fishing, diving, and other uses 

 

Great Barrier 

Reef, Australia 

Great Barrier Reef 

Climate Change 

Action Plan 2007-

Great Barrier Reef Marine Park 

Authority, Australian 

Greenhouse Office 

-Developing strategies to support the 

natural resilience of the ecosystem, 

promoting adaptation of industries and 
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2012 communities, and reducing the climate 

footprint. 

 

Nationwide 

USA 

A Call to Action 

For Coral Reefs 

 -States and territories could define 

biological thresholds for reef condition as 

part of their water quality standards. 

-Successful use of the Clean Water Act 

and biological criteria in U.S. jurisdictions 

could provide a template for countries 

with analogous legislation. 

Global The Honolulu 

Declaration on 

Ocean Acidification 

and Reef 

Management 

The Nature Conservancy -Limit fossil fuel emissions 

-Build the resilience of tropical marine 

ecosystems and communities to 

maximize their ability to resist and 

recover from climate change impacts 

Nationwide 

USA 
Preliminary review 

of adaptation 

options for 

climate-sensitive 

ecosystems and 

resources 

U.S. Climate Change Science 

Program & the Subcommittee on 

Global Change Research 

- Charged with reviewing adaptation 

options for ecosystems that are likely to 

be sensitive to continuing changes in 

climate. 

Global Fourth Assessment 

Report of the 

Intergovernmental 

Panel on Climate 

Change (IPCC) 

IPCC Working Group II -Scientific assessment of the impacts of 

climate change, the vulnerability of 

natural and human environments, and 

the potential for response through 

adaptation. 

 

Lesson 2:  Environmental consequences are only one element to consider 

Complex environmental issues require consideration of both ecological and social 

consequences when making management decisions.  While it is important to assess the biological 
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status of coral reef ecosystems, it is also important to address the social and economic 

alternatives before major policies are recommended.   

The coral reefs of Florida are a National treasure that support enormous amounts of 

biological diversity and provide benefits to people throughout the world.  Coral reefs provide the 

basis for two important industries in Florida:  fishing and tourism.  Ranked as the number one 

destination in the U.S. for outdoor recreation in 2001, Florida had more than 22 million 

participants (Florida Ocean Council 2008).  Bhat (2002) estimated that visitors utilizing the reefs 

spent more than $1.2 billion in South Florida.  South Florida’s reefs produce 71,000 jobs 

annually for the state’s tourism and fishing based economy and generate $6.3 billion in sales and 

income (Johns, Milon, & Sayers 2004).  They generate at least $60 million per year in the fishing 

industry alone (US Dept. of Commerce 1995).  The loss of coral reefs may produce a 

socioeconomic disaster for the people that depend on them.  The communities and industries that 

rely on the coral reef ecosystem need to adapt to changes caused by climate change if they are to 

continue in the future. 

Lesson 3:  There needs to be open, transparent communication involving multiple 

stakeholders  

The FRRP’s definition of resilience is:  “The capacity of a system to absorb disturbances 

by maintaining key processes and functions to resist changing into a different state” (FRRP 

2008).  Supporting the resilience of coral reef ecosystems, however, is dependent on private and 

public participation and decisions.  Starting with the conference in 2008, stakeholder 

involvement has been an integral part in the development of the Action Plan.  Community 

involvement included (but was not limited to) personal meetings with fisherman, dive operators, 
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and other community members; and public presentations to the Florida Keys National Marine 

Sanctuary Advisory Council (SAC) and the Florida Marine Science Educators Association 

(FMSEA).   Support, feedback, and opinions were solicited as part of the interactions involving 

the stakeholders and the public.   

Positive feedback in favor of the Action Plan was expressed through personal 

communications and during the various meetings.  Many comments received were in reference to 

the extreme need for such a program and that an action plan examining climate change is 

belated.  Criticisms were not absent, however, and should be addressed in future developmental 

stages of similar processes.   One such criticism came from a commercial fisher who felt as 

though his industry was not well represented when the FRRP hosted the “Coping with Climate 

Change” conference in 2008.  During the conference, strategies to protect the coral reefs were 

discussed and ranked on what participants considered to be the most useful.  These strategies 

were later incorporated into the Action Plan.  The fisher expressed concern that strategies may 

have been ranked differently if more members of his community had been present.  The desirable 

participation and input from the fishing community may have been inhibited due to the high cost 

of the conference attendance fee.  

As defined by Bunce et al. (2000) stakeholders are “people, groups, communities, and 

organizations who use and depend on the reef, whose activities affect the reef, or who have an 

interest in these activities”.  Processes that incorporate stakeholder perspectives are more likely 

to yield more effective strategies (Wondolleck & Yaffee 2000) that will be more readily 

accepted.  People need to have the option to speak out on issues related to the environment and 

their industries.  Controversy on the “best” environmental option is likely to arise, but public 
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perceptions on environmental priorities should be conveyed nonetheless.  Elkington and 

Trisoglio (1996) suggest that initiatives dealing with policy makers and regulators alone while 

trying to gain societal approval for environmentally controversial decisions are sure to collapse.   

Coral reef ecosystems will not survive for more than a few decades unless they are 

promptly and comprehensively protected from human exploitation (Pandolfi et al. 2003), but in 

order to attain compliance with management regulations and to achieve successful management 

outcomes, stakeholder participation is needed (Bunce et al. 2000). 

Lesson 4:  Collaboration between multiple agencies and organizations is critical to the 

success of the plan but can be very challenging 

Collaboration is an important tool in conservation management and has become more 

widely emphasized over the past 20 years (Lauber et al. 2008).  Gray (1989) argues that 

collaboration is important whenever problems are complex or ill-structured; when stakeholders 

have different values, perspectives, and levels of power; and when stakeholders are independent.  

These conditions, however, also cause difficulties in executing collaborative efforts.  Because the 

development of the Action Plan relied on collaboration between several different parties with 

varying priorities, this was not a seamless execution.  

Working with a diverse group with varying priorities makes it challenging to adhere to a 

concrete schedule.  Coordination of each party’s time and commitment was one of the major 

challenges throughout the developmental process, partly due to limited financial capacity and 

human resources.  Flexibility became an essential asset to maintain support and critical in order 

not to alienate any key player.  Lauber et al. (2008) suggest if collaborative efforts do not engage 
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all key stakeholders the effectiveness of conservation efforts may be constrained.  Many 

adjustments and schedule revisions became necessary to achieve this involvement. 

The Deepwater Horizon oil rig explosion that occurred in the Gulf of Mexico on April 

20, 2010 is a perfect example of the importance to remain flexible. The explosion resulted in the 

largest oil spill to ever occur in the United States and demanded time and assistance from many 

of the non-governmental organizations (NGOs) involved with the Action Plan.  The unfortunate 

tragedy of the oil spill made it necessary to re-schedule important meetings until all significant 

support could be received.  Questions of whether or not to release the Action Plan on June 8, 

2010 also arose, but the need for the Action Plan proved more and more evident as this 

devastating oil spill grew.   

Lesson 5:  Timing is critical 

When the decision was made to draft a climate change action plan, there was already 

increasing awareness of the affects global climate change has on corals (Glynn 1993; Hughes 

2003; Keller 2009).  The impetus for the Action Plan had already existed, but the timing of the 

release came through great deliberation.   

Many conservation initiatives get set aside and leave very little impact on society.  As 

social attitudes and political will may hinder the effectiveness, timing becomes a crucial part in 

determining when to implement these initiatives.  As suggested by Cochrane (2000), one 

limitation to implementation is uncertainty which results in poor management decisions.  In the 

wake of uncertainty, managers and policy makers may be hesitant to address problems such as 

environmental change and loss of biodiversity.  Uncertainty makes decision making difficult and 
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leaves managers with the option to guess or not to guess (Evans & Klinger 2008).  Addressing 

such problems requires sacrifice from all of society; thus, hesitancy may be related to the fear of 

losing credibility in the eyes of constituents.  

Exact impacts of climate change are unpredictable yet unavoidable.  Uncertainty, 

however, should not be an impediment to action, and policy makers and managers should 

demonstrate that conserving biodiversity is environmentally and economically imperative.  To 

address some of these uncertainties, the Action Plan is meant to be a proactive and adaptable 

program that reef managers, policy makers, reef users, and others can participate in to lessen the 

impacts caused by climate change.  Adaptive management compliments the precautionary 

approach, which insists that our lack of knowledge be taken into account during decision-making 

processes (Forst 2009).  It facilitates the reassessment of programs, incorporation of new 

information, and may eventually lead to the desired outcome.  

Discussion 

 This paper has documented some of the lessons learned while developing a climate 

change action plan for Florida’s reefs.  I have discussed the importance of stakeholder 

involvement and open transparent communication, the need for collaboration and the challenges 

that may arise, the need for proposed actions and the associated socioeconomic consequences, 

the importance of timing, and how uncertainties may have an effect on implementation.   

While it is important to assess the lessons learned while developing the Plan, it is also 

necessary to consider how to effectively implement this program.  The Action Plan offers a 

framework to manage Florida’s coral reefs in an ecosystem based approach and recognizes the 



[20] 

 

connections among living and non-living systems as well as economic and social systems.  This 

ecosystem-based management of the reefs is essential, because management must also extend to 

land-based activities if the reefs are to be protected and must involve an integrated approach with 

institutional coordination.  

An integrated approach has limitations, including management capacity and lack of 

enforcement capabilities.  These obstacles may be overcome through public participation and 

improved public education.  Education is a powerful tool to develop and increase political will 

for the need for management (Fernandes et al. 2005).  It can aid in the development of new 

management actions and demonstrate to stakeholders the consequence of their actions. 

  The development of the Action Plan has relied on the support and contribution of 

several organizations and individuals.  Participation of individuals and organizations such as 

NGOs, fishers, the Department of Energy, and the State of Florida is crucial as the Plan is 

expanded and continues to develop.   
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