Climate Change and the Economy

GEORGIA
Assessing the Costs of Climate Change
Climate Trends in Georgia
The Georgia climate varies from the humid, marshy,
low-lying coastal plains to the cooler inland foothills and
the Appalachian Mountains. The entire state experiences
four seasons, with summer temperatures rising above
90 o F for at least 15 days each year (70 days for the
southern parts of the state). The northern parts of the
state experience winter temperatures below freezing and
receive two to six days of snow annually. The southern
marshlands have milder winter temperatures of 40 o
F to 50 o F and rarely receive snow. Thunderstorms
are common across the entire state in the spring and
summer; severe weather, such as hail and tornadoes, also
are common.1, 2 Hurricanes regularly occur in Georgia
during the summer and fall.3

Overview
In the coming decades, a changing climate
could impact Georgia’s economy. The most
recent climate modeling predicts higher
sea levels for the Georgia coast. These
changes could be more pronounced if
global emissions of greenhouse gases are not
reduced. Coastal infrastructure and human
health may to be affected in various ways that
could result in many millions of dollars in
losses. Since state economies are directly
linked to those of neighboring states and
regions, policymakers may wish to consider
both state and regional policies to address
climate change.

Climate change models produced by the Intergovernmental Panel on Climate Change (IPCC) in 2007
predict that Georgia could see average temperature increases of 4.5 o F in winter and 5.4 o F in summer,
accompanied by a 5 percent annual increase in precipitation during the century.4
Sea levels along the Georgia coast are rising due to increasing global temperatures—records show that sea
levels at Fort Pulaski, on the Georgia coastal border with South Carolina, are rising at a rate of 13 inches per
century. Levels could rise 25 inches by 2100 if the current rate of climate change continues.5

Economic Impacts
Infrastructure

Georgia contains large and complex transportation, shipping and energy infrastructures, many of which
are located on the state’s 100-mile coastline. Changes to the climate—such as higher temperatures, heavier
precipitation and a rise in sea level—could cause significant economic costs to this infrastructure.
Four major interstates traverse Georgia, and nearly 7,000 registered interstate trucking carriers operate in
the state. The manufacturing industry, which comprises 12 percent of the Georgia state gross domestic
product—$46 billion—relies heavily on the highway infrastructure to transport goods.6,7
Georgia spent $1.7 billion in 2007 on construction and maintenance of its highways and local roads. State
expenditures on transportation and maintenance accounted for 9.5 percent of the state budget in 2007.8 If
intense storm activity due to climate change caused a 1 percent increase in the price of maintenance, it could
result in an additional costs of $17 million for the transportation sector and trigger $12 million in economic
losses for other sectors.9 Most of the stretch of I-95 in Georgia lies within five miles of the coastline. This is
an advantage for delivering goods to the shipping industry but increases the risk of storm damage.

Ports Brunswick and Savannah facilitated the trade of more than
24 million short tons of goods in 2007, a 58 percent growth in
trade volume during the past five years.10 Port Savannah is the
fastest growing container port in the eastern United States, and
Port Brunswick is the fourth largest auto port there.11 Near Port
Savannah is the Elba Island liquefied natural gas terminal, one
of five in the nation.12 Both ports are valuable to move goods to
the southeastern United States because of their proximity to I-95,
the easternmost U.S. north-south highway corridor. Rising sea
levels threaten the reliability of these ports and their economic
contribution to Georgia.
With 4,700 miles of tracks, Georgia has one of the most extensive
rail systems in the southeastern United States. More than 80
freight trains pass through Atlanta daily.13 Damage to the railways
from precipitation, more frequent hurricanes, or more extreme
temperatures could affect the annual cost to maintain and operate
the system.
Atlanta Hartsfield-Jackson International Airport is the busiest
passenger airport in the nation; it served more than 38 million
passengers 2007.14 Air travel and freight are important
components of Georgia’s transportation infrastructure. Georgia
contributes 8 percent of the U.S. gross domestic product from
air transportation.15 Inclement weather is the top cause of
airline delays,16 and if severe weather becomes a more frequent
due to climate change, delays could further damage the ailing air
transportation industry.
Most of the electricity generated in Georgia comes from coal and
nuclear power, both of which require water for operating and
cooling.17 In 2000, fossil fuel and nuclear power plants accounted
for more than half the total surface water use in Georgia.18 As
sea level rises and contaminates fresh water, these thermoelectric
power plants could compete for limited fresh water resources.
Higher demand on limited water supplies could add to the cost
of electricity generation.

Industry

Paper and wood product manufacturing contributed $3.3 billion
and $1.9 billion, respectively, to the 2005 state gross domestic
product19 These industries could experience positive and negative
effects from climate change.
Climate change could promote growth of trees used for wood
product and paper manufacturing. Productivity of pine forests
is predicted to increase by 11 percent by 2040 and of hardwood
forests by 25 percent by 2090, as compared to regional productivity
across the southeastern United States.20 An 11 percent increase
in productivity in the wood
manufacturing industry by
2040 would create 6,531
direct and indirect new jobs
and contribute nearly $350
million to the economy.21
Secondary effects are likely to
be seen by the transportation

and shipping sectors—30 percent of the goods that pass through
Port Savannah are wood pulp and paper products.22
The effects of climate change on the paper and wood products
industries may not be all positive, however. The state is vulnerable
to many types of storms. Tornadoes in the state inflict damages of
nearly $300,000 per occurrence, and ice storms cost the economy
an estimated $6.5 million.23 If hurricanes and storms increase in
intensity and frequency due to climate change, as some scientists
predict, the effects on these industries could be costly. The
USDA estimated that Hurricane Katrina destroyed or damaged
more than 19 billion board feet of timber in Mississippi, Alabama
and Louisiana, which translated to more $5 billion in damage.24
The Georgia Forestry Commission recorded losses of 51 million
board feet of pine and 1.6 million cords of hardwood during 30
major reported storms in the state. 25

Agriculture

The agriculture sector contributed $2.6 billion to the Georgia
economy in 2005.26 Because agriculture depends heavily and
directly upon the climate and day to day weather, crop yields are
vulnerable to climate change. One study predicts yield decreases
by 2020 of up to 15 percent for maize, 20 percent for winter
wheat, and 25 percent for soybeans.27
It is important to note the competing and conflicting estimates
of future changes to crop productivity due to climate change.
A study by William Cline, for example, predicts an 18 percent
decrease in crop yields overall in the southeastern United States
by 2100.28 The study provides only an overall estimate and does
not account for individual crop yield changes, however.

Tourism

Georgia’s state parks provide residents and tourists with recreation
opportunities, and its historic sites preserve state history. Eight
of Georgia’s 77 state parks and historic sites are located along the
Atlantic coast. Collectively, these coastal parks brought in revenue
of nearly $2 million in 2007.29 With sea levels predicted to rise
25 inches by the end of the century, revenues from coastal state
parks could shrink due to diminished tourism, and maintenance
costs could increase due to the need to protect the area from
encroaching salt water.30
Beyond its state parks, Georgia attracts many people for hunting,
fishing and wildlife watching. A survey by the National Fish
and Wildlife Service found that fishing and hunting activities
in Georgia resulted in $2 billion in spending, while wildlifewatching activities accounted for $3.6 billion.31 Climate change
may endanger some of the animals and fish that attract this
revenue. Rising sea levels could alter the wetlands that are home
to many fish species in Georgia.32

Coastal Areas

Rising sea levels and more frequent and intense hurricanes pose
a serious threat to properties along Georgia’s 100-mile coastline.
The value of insured coastal property in the United States rose

179 percent from 1980 to 1993.33 The real estate sector represents
10 percent of Georgia’s state gross domestic product, about $37
billion.34
Property damages have increased 300 percent from an estimated
$125 million in annual losses between 1900-1940 to half a billion
dollars each year from 1960 to 1980.35 Most of the increased cost
of damage from hurricanes can be attributed to the development
of high-value properties on the coastline. Many scientists see
mounting evidence that hurricanes are increasing in number
and intensity and attribute the cause to climate change, although
some scientists debate this contention.36 Hurricanes also pose
a real threat to shipping ports—Hurricane Katrina caused $435
million in damage to the Port of New Orleans, and damage to the
Port of Gulfport was between $300 million and $400 million.37
Hurricanes could cause similar damage to Georgia ports. For
example, Hurricane Ivan caused $68.8 million in property
damages to Georgia in 2004.38
Rising sea levels are another potential impact of climate change.
The cumulative cost of sand replenishment for protecting
Georgia’s coastline from a 20-inch rise in sea level may reach $154
million to $1.3 billion by 2100.39 The total cost of protecting
coastal assets and communities from sea level rise also could affect
other sectors of the economy. Coastal erosion is projected to cost
an additional $135 million annually in other sectors for a total of
nearly $300 million. Nearly 5,000 jobs also could be lost due to
coastal erosion.40

Drought

A higher risk of drought is a possible consequence of climate
change.41 Higher temperatures cause more surface water
evaporation, in effect offsetting increases in precipitation. Georgia
witnessed an extreme and costly drought in late 2007. At one
point, more than 50 percent of the state experienced “exceptional
and widespread crop/pasture losses” and “shortages of water in
reservoirs, streams, and wells creating water emergencies.”42
Georgia still is recovering from this drought, which gripped
most of the Southeast in 2007. Overall, the drought caused $1.3
billion in economic damage to Georgia, including crop losses of
$83.8 million in hay, $160.1 million in cotton, $92.5 million in
peanuts, and $63.1 million in corn.43 If an additional 5 percent
of crop losses are experienced due to climate change impacts,
the direct and indirect economic losses could total nearly $110
million annually.44
The drought made homes in the drought-stricken areas more
difficult to sell, causing losses in the real estate sector.45 The
water shortage caused by the drought has made Georgia officials
consider water conservation measures, although a proposal to
close public pools during summer 2008 provoked public outcry.
Officials eventually decided to open the pools, but the specter
of future closures remains, threatening losses for Georgia’s $150
million pool industry.46

Health

Rising temperatures and flooding due
to climate change could affect public
health. A Johns Hopkins School of
Public Health study correlated daily
mortality rates and temperatures for
11 U.S. East Coast cities from 1973 to
1974. The study found a “minimum
mortality temperature,” above which heat-related deaths increase
steadily. In Atlanta, for every degree above the minimum
mortality temperature, heat-related mortality increases by 5.4
percent.47 In 1983, 35 people died in Georgia due to heat-related
causes; in 1982, when the average summer temperature was 4o F
to 5o F cooler than in 1983, only three such deaths occurred.48
The mortality rate in Atlanta increases faster than in cities at close
latitudes, possibly due to the compounding effect of surface air
pollution on heat-related mortality. Atlanta’s air quality rating is
one of the worst in the nation.49
Another Johns Hopkins study shows a link between higherthan-average precipitation and instances of waterborne disease.50
More annual precipitation and intense storms can damage septic
tanks and water treatment plants, increasing the risk of harmful
particulates and chemicals in groundwater.51

Conclusion
Climate change in Georgia may place coastal infrastructure, some
state industries, and growing coastal developments at risk. To
hedge against these risks, a number of actions can be explored.
Protecting coastal developments and natural habitats—which
will face increased risk for erosion from higher water levels and
more intense storms—will be a leading concern. Since some sea
level rise and climate change is likely regardless of greenhouse
gas reduction efforts (the excess greenhouse gases already in the
atmosphere “lock in” a certain degree of warming), integrating
adaptation strategies into coastline development and habitat
protection plans may be prudent. State conservation agencies
can take steps to ensure the health of marshlands and coastal
ecosystems: the first line of defense against coastal erosion. The
state can also adapt sea and land transportation infrastructure to
prepare for weather-related impacts and higher sea levels. 52
Policies that provide research and funding on how to best mitigate
the effects of rising sea levels, stronger storms and increased storm
intensity on sea and land transportation infrastructure may also
provide benefit. Efforts that maintain a dependable and robust
transportation system and help coastal areas adapt to these changes
may work to preserve Georgia’s valuable tourism trade.

Missing Information and Data Gaps
More analysis of crop yield variability from climate
change is needed to accurately predict economic
effects of climate change. Studies also could be
conducted to better determine the full economic
effects of change to coastal ecosystems. How
climate change affects human health in Georgia
also is not fully understood at this time. How
climate change affects urban centers is another
area for future research. Georgia’s three largest
cities—Atlanta, Columbus and Savannah—could
have unique vulnerabilities to climate change.

Notes
1. State Climate Office, Climatology of the Georgia Coastal Plain, http://
climate.engr.uga.edu/pubs/index.html.
2. National Weather Service Forecast Office, Peachtree City, Ga. “What’s
Typical in North and Central Georgia?” www.srh.noaa.gov/ffc/html/clisumlst.
shtml.
3. State Climate Office.
4. J.H. Christensen et al., “Regional Climate Projections,” in Climate Change
2007: The Physical Science Basis. Contribution of Working Group I to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change, S. Solomon et
al., (eds.) (Cambridge, U.K.: Cambridge University Press, 2007).
5. Earth Institute at Columbia University, Next Generation Earth: Georgia,
www.nextgenerationearth.org/contents/view/18.
6. The Chemical Industry in Georgia, Georgia’s Transportation Infrastructure,
www.georgiapower.com/grc/pdf/chemical/10_transportation.pdf.
7. Bureau of Economic Analysis, Regional Economic Accounts, www.bea.gov/
regional/gsp/.
8. Office of Planning and Budget, The Governor’s Budget Report, Amended
FY 2007, www.opb.state.ga.us/.
9. Regional Economic Studies Institute, Calculations using modified
IMPLAN™ economic model from the Regional Economic Studies Institute
(RESI) of Towson University (PLACE: RESI, 2008).
10. Georgia Ports Authority, Total Annual Tonnage for CY2003
through CY 2007 (2008), www.gaports.com/TradeDevelopment/
MarketingBusinessDevelopment/GPABytheNumbers/tabid/435/Default.aspx.
11. The Chemical Industry in Georgia.
12. Energy Information Administration, Georgia State Energy Profile (EIA,
2008), http://tonto.eia.doe.gov/state/state_energy_profiles.cfm?sid=GA.
13. The Chemical Industry in Georgia.
14. Bureau of Transportation Statistics, Atlanta, Ga.: Hartsfield Jackson
International www.transtats.bts.gov/airports.asp.
15. BEA.
16. Bureau of Transportation Statistics (BTS), Airline On-time Statistics and
Delay Causes, www.transtats.bts.gov/OT_Delay/ot_delaycause1.asp?type=4&pn=1.
17. EIA, 2008.
18. Sara Barczak and Ronald Carroll, “Climate change implications for
Georgia’s water resources and energy future,” proceedings of the 2007 Georgia
Water Resources Conference, March 27-29, 2007, University of Georgia.
19. BEA.
20. Virginia Burkett et al., “Potential Consequences of Climate Change and
Variability for the Southeastern United States, Chapter 5” (November 2000).

21. Regional Economic Studies Institute, Calculations using modified
IMPLAN™ economic model from the Regional Economic Studies Institute
(RESI) of Towson University (RESI, 2008).
22. Georgia Ports Authority, 2008.
23. Terry Price, “Storm Damage,” Forest Health Guide for Georgia Foresters
(Georgia Forestry Commission, 2005), www.forestpests.org/gfcbook/stormdamage.
html.
24. Pervaze A. Sheikh, The Impact of Hurricane Katrina on Biological Resources
(Congressional Research Service, Oct. 18, 2005).
25. Price, 2005.
26. BEA, 2005.
27. Vesselin Alexandrov and Gerrit Hoogenboom, “Vulnerability and
adaptation assessments of agricultural crops under climate change in the
Southeastern USA,” Theoretical and Applied Climatology 67 (2000): 45-63.
28. William Cline, “Global warming and agriculture: New country estimates
show developing countries face declines in agricultural productivity,” Center
for Global Development Brief (2007); www.cgdev.org/content/publications/
detail/14425.
29. Georgia State Parks, Correspondence with Tommy Turk, Region 2
Manager, FY 2007 Year End Report, Overall Comparison by Site.
30. Earth Institute.
31. U.S. Fish and Wildlife Service, National Survey of Fishing, Hunting,
and Wildlife-Associated Recreation (Washington, D.C.: U.S. FWS, 2006).
32. Burkett, et al.
33. Ibid.
34. BEA.
35. Burkett, et al.
36. Richard Anthes et al., “Hurricanes and global warming – potential
linkages and consequences,” Bulletin of the American Meteorological Society (May
2006), Comment.
37. U.S. Government Accountability Office, 2006.
38. Peter Webster, “Sea Level Rise, Hurricanes, Coastal Adaptation,”
presented at the Georgia Climate Change Summit, May 6, 2008.
39. Earth Institute.
40. Regional Economic Studies Institute, Calculations using modified
IMPLAN™ economic model from the Regional Economic Studies Institute
(RESI) of Towson University (RESI, 2008).
41.Christensen, 2007.
42. Drought Monitor: State-of-the-art blend of science and subjectivity;
http://drought.unl.edu/dm/classify.htm.
43. University of Georgia, Center for Agribusiness and Economic
Development, “Georgia Economic Losses due to 2007 Drought” (Powerpoint
presentation, 2008).
44. RESI, 2008.
45. Real Estate Webmasters, “Georgia’s ‘100 Year’ Drought Worsens,
Affects Real Estate Transactions” (Oct. 17, 2007), www.realestatewebmasters.com/
blogs/maryann-mcreynolds/3083/show/.
46. Kathy Lohr, “Drought May Keep Georgia Pools Shut for Summer,”
National Public Radio online news article, Feb. 5, 2008, www.npr.org/templates/
story/story.php?storyId=18584411.
47. F.C. Curriero et al., “Temperature and mortality in 11 cities of the
eastern United States,” American Journal of Epidemiology 155, no. 1 (2002): 80-87.
48. Centers for Disease Control, Epidemiologic Notes and Reports Illness
and Death Due to Environmental Heat — Georgia and St. Louis, Missouri,
1983 (Washington, D.C.: CDC, 1984) www.cdc.gov/mmwR/preview/
mmwrhtml/00000353.htm.
49. American Lung Association, Metropolitan Areas Most Polluted by YearRound Particle Pollution (American Lung Association, 2004), www.lungusa.org/site/
pp.asp?c=dvLUK9O0E&b=50752.
50. F.C. Curriero, J.A. Patz, J.B. Rose, and S. Lele, “The Association
Between Extreme Precipitation and Waterborne Disease Outbreaks in the
United States, 1948–1994,” American Journal of Public Health 9, no. 8 (2001):
1194-1199.
51. R. Neff et al., “Impact of climate variation and change on Mid-Atlantic
Region hydrology and water resources,” Climate Research 14 (2000): 207-218.
52. Anthes et al., 2006

These reports are the result of collaboration between the National Conference of State Legislatures and the
University of Maryland’s Center for Integrative Environmental Research. Funding for these publications was
provided by the Environmental Defense Fund.
© 2008 by the National Conference of State Legislatures. All rights reserved.
ISBN 978-1-58024-517-3

