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Introduction 
 
Recent scientific research shows that the global sea level is expected to rise 9 to 
88 centimeters over the next century (Intergovernmental Panel on Climate 
Change (IPCC) 2007).  The relatively dense development and abundant 
economic activity along much of the U.S. coastline is vulnerable to risk 
associated with sea level rise including coastal flooding, shoreline erosion, and 
storm damages.  The amount of developed property along the North Carolina 
coastline has steadily increased over the last several decades due to a strong 
preference for coastal locations.  The growth coupled with soaring property 
values in North Carolina brought greater vulnerability to rising sea levels.  The 
Heinz Center (2000) estimated that the average cost of coastal erosion losses to 
property owners will be $530 million per year for the next several decades. 

 
Understanding the interaction of global climate change and socio-economic 
system is of increasing importance.  In this study we examine the impacts of 
sea-level rise on coastal real estate in New Hanover, Dare, Carteret and Bertie 
County, which represent a cross-section of the North Carolina coastline in 
geographical distribution and economic development.  The study area covers 
from high-development to rural-economies with shoreline dominated by 
estuarine to marine environments.  This study provides a high potential for 
providing relevant information for climate change policy.  For example, a 
formal benefit cost analysis of a climate change policy would compare the 
benefits of avoiding climate change with the costs.  One component of the 
benefits of climate change policy is the avoided costs of sea level rise.  This 
study develops estimates of the property value costs of sea level rise.  
 

Methods for Impacts Analysis 
 
North Carolina’s coastal plain is one of several large terrestrial systems around 
the world threatened by rising sea level (Moorhead and Brinson, 1995; Titus and 
Richman, 2001).  Over 5000 km2 of land area below one meter elevation and 
rates of sea level rise in this region are approximately double the global average 
due to local isostatic subsidence (Douglas and Peltier, 2002; Poulter and Halpin, 
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in press).  In the northern region of the state, rates of sea level rise are up to 0.4 
meters per century, decreasing somewhat to 0.32 meters per century in the 
southern coastal region.  Continued and projected sea level rise is expected to 
significantly impact natural and socio-economic systems with estimates 
anywhere between 0.3 to 1.1 meters likely (Church et al., 2001). 
 
Tax parcel spatial and tabular attributes were acquired for Bertie, Dare, Carteret, 
and New Hanover counties (Figure 1).  Oceanfront and estuarine-front 
properties were identified for all four counties for current sea level.  Attributes 
were added to these tax parcels indicating what type of shoreline position they 
currently occupy.  Distance to shoreline was created for each inundation 
scenario. We used Euclidean distance to describe the proximity of a tax parcel to 
the shoreline.  Elevation was sampled and assigned as an attribute to each tax 
parcel using the centroid.  The LIDAR-derived Digital Elevation Model (DEM) 
was used as the source of elevation measures.  The inundation grids representing 
the new shoreline-ocean interface following sea level rise was sampled by the 
tax parcel centroids.  Attributes reflecting whether a tax parcel was inundated 
were added to each parcel record for the impact analysis. 
 

Figure 1. Location of Counties Analyzed for Property Impacts 

 

 
Impacts on Coastal Property 

 
This study estimates the impacts of climate change induced sea level rise on 
property values in coastal North Carolina.  A couple of scenarios for future sea 
level rise are developed from the recent IPCC report (2007) − an 11 centimeters 
(cm) increase in sea level by 2030 and an 81 cm increase by 2080.  These 
scenarios are adjusted for regional subsidence that is geologically important in 
North Carolina (Tushingham and Peltier, 1991).   
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The results indicate that the impacts of sea level rise vary among different 
portions of North Carolina coastline.  Table 1 shows the distribution of current 
property values at risk from sea level rise.  The most significant loss is occurring 
in Dare County, followed by Carteret, New Hanover, and Bertie counties.  For 
Dare County, the percentage of the loss to the total property value ranges from 
6% to 19%.  Dense development along the Outer Banks in Dare County is 
subject to the most dynamic geological process in North Carolina.  Carteret 
County has the loss ranging from 2% to 5% while New Hanover County has a 
relative small impact between less than one and a half percent.  The impact on 
Bertie County is also similar to that of New Hanover County.  
 
Dare County locates in the northern part of the NC coastline and represents one 
of the highly developed areas on the NC coastline.  The area is low-lying and 
vulnerable to various coastal natural hazards.  For a total of 25,870 residential 
properties, the average property value is $456,058.  The mean distance to 
nearest shoreline is about 1360 feet and the elevation of the properties is on 
average 7.9 feet above sea level.  Depending on the sea level rise scenarios, the 
residential property value at risk in Dare County ranges from $366 million 
(2.98%) to $1.8 billion (14.69%).  The impacts on nonresidential properties 
range from $777 million (11.88%) to $1.7 billion (26.66%).   
   
Carteret County is located in the central part of the NC coastline.  The total 
property value in the county is about half of that of Dare County.  The average 
property value is $171,934.  The mean distance to nearest shoreline is 1123 feet 
and the elevation of the properties is on average 13 feet above see level.  The 
residential property value at risk in Carteret County ranges from $43 million 
(0.72%) to $208 million (3.49%).  The impacts on nonresidential properties 
range from $129 million (5.73%) to $225 million (9.98%).   
   
New Hanover County is located in the southern part of the NC coastline and is 
highly developed relative to other coastal counties.  The average residential 
property value is $176,554.  The mean distance to the nearest shoreline is 1812 
feet and the elevation of the properties is on average 26 feet above see level.  
New Hanover County has the estimated loss between $62 million (0.53%) and 
$167 million (1.43%), and nonresidential property value loss between $18 
million (0.41%) and $60 million (1.35%).   
 
Bertie County represents a rural and underdeveloped county in the data.  The 
total property value is about $1 billion which is only about 5% of the total 
property value for Dare County.  The mean distance to nearest shoreline is about 
2065 feet and the elevation of the properties is on average 29 feet above see 
level.  New Hanover and Bertie counties show relatively smaller impacts.  
Depending on the sea level rise scenarios, the residential property value at risk 
in Bertie County ranges from $3 million (0.44%) to $8 million (1.05%).  The 
impacts on nonresidential properties range from $2 million (0.74%) to $5 
million (1.79%).   
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Table 1. Current Property Values at Risk in North Carolinaa 

    Lost Property Values 
    

Property 
Values 2030-Low 2080-High 

New 
Hanover Total $16,154.42 $80.36 $227.70 

 (n)b 85,786 495 1,063 
 (%)c  0.50% 1.41% 
 Residential $11,688.36 $62.15 $167.40 
 (n) 74,984 345 773 
 (%)  0.53% 1.43% 
 Nonresidential $4,466.06 $18.21 $60.31 
 (n) 10,802 150 290 
  (%)   0.41% 1.35% 

Dare Total $18,800.01 $1,142.87 $3,544.75 
 (n) 38,780 1,506 7,716 
 (%)  6.08% 18.86% 
 Residential $12,262.76 $365.99 $1,801.99 
 (n) 27,006 825 4,371 
 (%)  2.98% 14.69% 
 Nonresidential $6,537.25 $776.88 $1,742.76 
 (n) 11,774 681 3,345 
  (%)   11.88% 26.66% 

Carteret Total $8,217.34 $172.08 $433.40 
 (n) 55,509 1,077 3,890 
 (%)  2.09% 5.27% 
 Residential $5,960.24 $42.83 $208.05 
 (n) 34,073 192 1,204 
 (%)  0.72% 3.49% 
 Nonresidential $2,257.10 $129.25 $225.35 
 (n) 21,436 885 2,686 
  (%)   5.73% 9.98% 

Bertie Total $1,001.18 $5.25 $12.57 
 (n) 17,502 72 174 
 (%)  0.52% 1.26% 
 Residential $727.09 $3.22 $7.66 
 (n) 15,777 55 126 
 (%)  0.44% 1.05% 
 Nonresidential $274.09 $2.03 $4.91 
 (n) 1,725 17 48 
  (%)   0.74% 1.79% 
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 Notes: a) dollars in millions; b) the number of property at risk; and c) the 
percentage to the total property value. 
 

Discussion 
 
In this study we estimate the impacts of sea level rise on coastal real estate in 
four coastal counties including the most populous areas.  The results indicate 
that the magnitude of the impacts depends on the geographic location and the 
level of development in the areas.  The northern part of the North Carolina 
coastline is comparatively more vulnerable to the effect of sea level rise than the 
southern part.  Low-lying and heavily developed areas in the northern coastline 
of North Carolina are especially at high risk from sea level rise. 
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