
    

Florida and Climate Change
The costs of inaction

Dr. Frank Ackerman and Elizabeth 
Stanton

Tufts University
November 28, 2007

Presented by Jerry Karnas EDF



    

The message in briefThe message in brief

• Doing something about climate change may seem Doing something about climate change may seem 
expensive, expensive, but…but…

Doing Doing nothingnothing about climate change will  about climate change will 
be be REALLYREALLY expensive expensive

Four effects of inaction will amount to Four effects of inaction will amount to 
5% of Florida state income by 21005% of Florida state income by 2100

• Other critical impacts of climate change cannot be pricedOther critical impacts of climate change cannot be priced



    

The Cost of InactionThe Cost of Inaction

Our report describes the best and worst Our report describes the best and worst 
probableprobable climate outcomes for Florida. climate outcomes for Florida.

The “cost of inaction” is the difference The “cost of inaction” is the difference 
between these worst and best cases.between these worst and best cases.

It’s the damage that we can avoid by acting It’s the damage that we can avoid by acting 
to stop, or slow, climate change.to stop, or slow, climate change.



    

The latest evidence (IPCC, 2007)The latest evidence (IPCC, 2007)

The world is The world is 
getting hottergetting hotter

Sea levels are Sea levels are 
risingrising

Snow cover is Snow cover is 
decreasingdecreasing

(Northern Hemisphere, (Northern Hemisphere, 
March-April)March-April)



    

Temperature change Temperature change (relative to 1980-99)(relative to 1980-99)
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Enussuib OatgsEmissions Paths to Stabilization



    

Two scenarios for Florida’s climateTwo scenarios for Florida’s climate

• Business as usualBusiness as usual
 COCO22 emissions continue rising emissions continue rising
 1010ooF temperature increaseF temperature increase
 45 inches sea level rise45 inches sea level rise
 10% less rainfall10% less rainfall
More intense hurricanesMore intense hurricanes

• Rapid stabilizationRapid stabilization
 Success in meeting state emission targets, Success in meeting state emission targets, 

comparable reductions nationwide, worldwidecomparable reductions nationwide, worldwide
 22ooF temperature change, 7 inches sea level riseF temperature change, 7 inches sea level rise
No change in hurricanes, rainfallNo change in hurricanes, rainfall



    

Two scenarios for Two scenarios for 
Florida’s climateFlorida’s climate

Average Annual Temperature Increase 
(in degrees Fahrenheit above year 2000 temperature)

2025 205020752100

Rapid Stabilization Case 0.6 1.1 1.7 2.2
--  BusinessAsUsualCase 2.4 4.9 7.3 9.7

Sea-Level Rise 
(in inches about year 2000 elevation)

2025 205020752100

Rapid Stabilization Case 1.8 3.5 5.3 7.1
--  BusinessAsUsualCase 11.322.634.0 45.3



    

Average Annual Temperature in 2100Average Annual Temperature in 2100
Business-As-Usual CaseBusiness-As-Usual Case

in degrees Fahrenheit

Historical Average Predicted in 2100 Is like…today

Pensacola 67.7 77.4  KeyWest
Jacksonville 68.0 77.7  KeyWest
Orlando 72.3 82.0 , Acapulco Mexico
Tampa 72.3 82.0 , Acapulco Mexico
Miami 75.9 85.6 no comparable city

Key West 77.8 87.5 no comparable city



    

Areas vulnerable to 27 
inches of sea level rise 

(around 2060 in “business-
as-usual” scenario)



    

What’s vulnerable to 27 inches of What’s vulnerable to 27 inches of 
sea level rise?sea level rise?

2 nuclear  r eactor s;

3 pr isons;

37 nur sing homes;

68 hospi tal s;

74 ai r por ts;

82 low -income hou sing comp lexes;

115 sol id w aste di sposal  sites;

140 w at er  t r eatment  faci l i t ies;

171 assisted l iv ings faci l i t ies;

247 gas stat ion s;

277 shopping center s;

334 publ ic school s;

341 hazar dous-mater ial  cleanup sites,  
      includi ng 5 Su per fund sites;

1,025 chur ches, synagogu es, and 
mosqu es;

1,362 hot els, motels, and inns; and

19,684 h istor ic str uctur es.

…and 99% of Monroe County, 2/3 of Miami-Dade, 
and 10% - 20% of many other coastal counties



    

Impacts, 1: TourismImpacts, 1: Tourism

• 10% of the Florida economy depends on tourism10% of the Florida economy depends on tourism
Hotter, stormier weather, loss of beaches to sea level Hotter, stormier weather, loss of beaches to sea level 

rise will decrease tourismrise will decrease tourism

• Slowest season today is autumn Slowest season today is autumn 
¾ of annual average level of tourism¾ of annual average level of tourism

• Business-as-usual losses Business-as-usual losses 
 Tourism declines to ¾ of current share of state Tourism declines to ¾ of current share of state 

economy, year-round, by 2100economy, year-round, by 2100

• Loss = $167 billion, or Loss = $167 billion, or 2.4% of state income2.4% of state income by  by 
21002100



    

Impacts, 2: Sea level riseImpacts, 2: Sea level rise

• Two scenarios for sea level riseTwo scenarios for sea level rise
 Rapid stabilization: 7 inches by 2100Rapid stabilization: 7 inches by 2100

 Business as usual: 45 inches by 2100Business as usual: 45 inches by 2100

• Increase in residential property at riskIncrease in residential property at risk
 Proportional to sea level rise, state incomeProportional to sea level rise, state income

 $10 billion (rapid stabilization) vs. $66 billion $10 billion (rapid stabilization) vs. $66 billion 
(business as usual) per year by 2100(business as usual) per year by 2100

• Difference = $56 billion, or Difference = $56 billion, or 0.8% of state 0.8% of state 
income income by 2100by 2100



    

Population vulnerable to 27 inches Population vulnerable to 27 inches 
of sea-level riseof sea-level rise

Vulnerable Population Vulnerable Total

(share of total population) Population Population

Florida Total 9.4% 1,503,153 15,982,378

Miami-Dade 16.8% 379,511 2,253,362

Pinellas 16.5% 152,413 921,482

Volusia 20.8% 92,267 443,343

Brevard 18.7% 89,060 476,230

Monroe 94.9% 75,549 79,589

Duval 9.2% 71,843 778,879

Lee 15.7% 69,036 440,888

Palm Beach 6.1% 68,822 1,131,184

Broward 3.8% 60,920 1,623,018

Collier 22.3% 55,970 251,377



    

Impacts, 3: Hurricane intensityImpacts, 3: Hurricane intensity

• Rapid stabilization: no change from todayRapid stabilization: no change from today
Damages proportional to income, populationDamages proportional to income, population

 $55 billion losses, 20 deaths annually by 2100$55 billion losses, 20 deaths annually by 2100

• Business as usual: more Category 4, 5 hurricanesBusiness as usual: more Category 4, 5 hurricanes
 Same number but increased Same number but increased intensityintensity of storms of storms

 $159 billion losses, 57 deaths annually by 2100$159 billion losses, 57 deaths annually by 2100

• Difference = $104 billion, or Difference = $104 billion, or 1.5% of state income1.5% of state income  
and and 37 more deaths37 more deaths a year by 2100 a year by 2100



    

Impacts, 4: Electricity costsImpacts, 4: Electricity costs

• Rapid growth in electric system needed to serve Rapid growth in electric system needed to serve 
growing population, economygrowing population, economy
Many new power plants in rapid stabilization scenario; Many new power plants in rapid stabilization scenario; 

even more in business as usualeven more in business as usual

• Effects of higher temperaturesEffects of higher temperatures
More electricity needed for air conditioningMore electricity needed for air conditioning
 Power plants are less efficient, and need more cooling Power plants are less efficient, and need more cooling 

water, when it’s hotterwater, when it’s hotter
 Transmission lines become overburdenedTransmission lines become overburdened

• Increased costs for business as usual: $18 Increased costs for business as usual: $18 
billion, or billion, or 0.3% of state income 0.3% of state income by 2100by 2100



    

Other impacts on Florida’s economyOther impacts on Florida’s economy

• Water and agriculture: worsening crisisWater and agriculture: worsening crisis
Hotter, drier conditions will increase demand for Hotter, drier conditions will increase demand for 

water, and decrease fresh water supplywater, and decrease fresh water supply
• Desalination is expensive, requires more electricityDesalination is expensive, requires more electricity

 Agriculture will need more irrigation water – which is Agriculture will need more irrigation water – which is 
simply not availablesimply not available

• Insurance industry will continue to desert the Insurance industry will continue to desert the 
state as hurricane risks worsenstate as hurricane risks worsen

• Fragile ecosystems in Everglades, Keys, other Fragile ecosystems in Everglades, Keys, other 
coastal areas will face irreversible damagescoastal areas will face irreversible damages



    

Conclusion: the high price of inactionConclusion: the high price of inaction

• Doing nothing about climate change is the Doing nothing about climate change is the 
expensive, short-sighted choiceexpensive, short-sighted choice

• Costs in just four areas reach $345 billion Costs in just four areas reach $345 billion 
annually – annually – 5% of Florida state income5% of Florida state income – by 2100 – by 2100

• Florida, the nation, and the world have to stick Florida, the nation, and the world have to stick 
to the current emission reduction targetsto the current emission reduction targets

• Get it right, and your grandchildren will thank Get it right, and your grandchildren will thank 
you for leaving them a liveable worldyou for leaving them a liveable world



    

Florida’s Costs of InactionFlorida’s Costs of Inaction
(billions of 2006 dollars, except percentages)

2025 2050 2075 2100

Tourism $9 $40 $88 $167

Hurricanes $6 $25 $54 $104

Electricity $1 $5 $10 $18

Real Estate $11 $23 $33 $56

Summary: Costs of Inaction
   in billions of 2006 dollars $27 $92 $184 $345
   as percent of Florida GSP 1.6% 2.8% 3.9% 5.0%



    


