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Over the last century, the Earth’s climate has warmed at an unprecedented pace, and North Carolina is 

no exception. Evidence clearly shows that the state’s climate has been changing over recent decades, 

and even greater changes are projected for the next 20 to 30 years and beyond. There is a high 

probability that sea level rise will accelerate, strong storms will continue to become more frequent and 

severe, and flooding will continue to worsen and become more widespread.  

In the absence of concerted action, these impacts will impose significant costs on the residents of North 

Carolina that will be detrimental to their well-being, their economy, and their environment. To promote 

a better understanding of the range and size of these potential impacts, this report focuses on eight 

major sectors of the state’s economy and summarizes available evidence on the projected costs of 

climate change for these sectors. Because climate change is already affecting North Carolina, this report 

calls specific attention to impacts in the relatively near future, that is, over the next 20 to 30 years. In 

addition to examining specific sectors, it also discusses cases where climate impacts are expected to 

disproportionately affect vulnerable communities. 

Given the serious threat already posed by climate change in North Carolina, action is urgently needed to 

curb greenhouse gas emissions. There are many things the public and private sector can do now at the 

local, regional, and state levels to reduce these impacts and strengthen the state’s ability to withstand 

these threats. This report provides several concrete recommendations for actions North Carolinians can 

take to counteract the hazards of climate change.   

 

ES-1 Projected Climate Change and Climate Hazards for North Carolina 

This report focuses on climate change projections for North Carolina that are based on a “no climate 

action” scenario. In other words, how is climate expected to change if no meaningful action is taken at a 

global scale to reduce emissions? These projections are based on the findings shown in the North 

Carolina Climate Science Report (NCCSR).1  

Based on these climate change projections, this report focuses on nine types of climate hazards, which 

are defined as climate-influenced natural processes, conditions, or events that can directly harm human 

health, livelihoods, or natural resources. Table ES-1 summarizes projections for these hazards, 

particularly for the next 20 to 30 years. 
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Table ES-1. Summary of Projected Changes in Selected Climate Hazards 

Climate Hazard Projected Changes Under a No Climate Action Scenario 

Air temperature 
increases 

• In the next 20 years, average temperatures are projected to increase by 
about 2°F, after having increased by 1 to 2°F over the last 50 years.  

• It is likely (66% to 100% probability) that the number of days with 
extreme heat—that is, with maximums above 95°F—will increase. Over 
the next 20 years, they are projected to increase by 10 or more days 
per year across most of the Piedmont and Coastal regions of the state 

Precipitation changes • Annual precipitation is likely (66% to 100% probability) to increase on 
average in the coming decades, but more high and low precipitation 
extremes are also expected. 

• The frequency and intensity of extreme precipitation events (days with 
more than 3 inches of rainfall) is very likely (90% to 100% probability) to 
increase across the entire state.  

• Severe droughts are also likely (66% to 100% probability) to be more 
frequent.  

Flooding • In the Coastal region, flooding will almost certainly become more 
frequent and severe in the next 20 years due to the combined effects of 
sea level rise and more severe tropical storms and hurricanes.  

• The rest of the state will likely (66% to 100% probability) have more 
inland flooding due to more frequent and severe extreme precipitation 
events, including from hurricanes.  

High winds  • Increases in hurricane and thunderstorm severity means higher wind 
hazards in North Carolina as well.  

Wildfires • Wildfire risks are likely to increase, primarily due to the likelihood of 
more frequent and severe droughts in the state.  

Landslides • Landslides (particularly affecting the Mountain region) are likely to 
increase due to more and stronger extreme precipitation events. 

Water temperature & 
quality changes 

• As the air temperature warms, so will water temperatures in the state’s 
lakes, rivers, streams, and estuaries. These changing temperatures can 
alter water quality in several ways, for example by reducing the amount 
of oxygen it can hold and promoting the growth of algae, which can be 
toxic to humans and animals alike. 

• Stronger rainstorms will cause more soil erosion and wash more 
pollutants into the state’s waterbodies.  

• In the Coastal region, continuing sea level rise will cause saltwater to 
intrude farther inland, affecting water quality in coastal rivers and 
streams, as well as in groundwater systems.  

Air quality changes • Shorter winters will lengthen the pollen season for some trees and 
grasses, leading to higher levels of allergy-causing pollen in the air. 

• More wildfires due to more intense droughts will mean more areas and 
days with high smoke levels in the air. 
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Climate Hazard Projected Changes Under a No Climate Action Scenario 

Insects, pathogens, & 
invasive plants 

• A changing climate is likely to create conditions that favor some 
undesirable or invasive species. For example, warmer temperatures 
and wetter climates may allow for the spread of certain mosquitos and 
ticks, some of which carry disease-causing pathogens, like those 
causing Lyme disease.  

• Certain invasive plant species, such as kudzu, are also likely to spread 
more broadly with warmer temperatures. 

 

ES-2 How Will Climate Change Impact North Carolina’s Residents and 
Economy?  

In the absence of climate action, there are many ways that the people and economy of North Carolina 

will be more dramatically affected by climate change in the near future. To assess the impacts of climate 

change, we have identified eight main sectors in North Carolina that may be affected by different 

climate hazards. This report not only identifies the climate hazards most likely to directly impact each 

sector, but it demonstrates how significant these impacts are likely to be for the sectors and how they 

will affect day-to-day life in the state if no action is taken to reduce emissions by the state and federal 

government.  

Agriculture and forestry. This sector is vulnerable to almost all the climate hazard categories. Changes in 

average temperature and precipitation are projected to have overall negative effects on production and 

farm income, but the largest harmful impacts are likely be the result of intensifying extreme events, 

such as hurricanes, extreme heat, droughts, and floods. As a point of reference, Hurricane Florence in 

2018 caused $1 billion in combined crop and livestock losses and $50 million in forestry losses. As the 

number of days with extreme heat rises in the coming decades, workers in the agriculture and forestry 

sectors will be particularly affected. In recent decades, these workers have accounted for 10 to 20% of 

heat-related illnesses and deaths in the United States.  

Commercial fishing and aquaculture. Commercial fishing, which has long been an integral part of North 

Carolina’s coastal culture and economy, and aquaculture, which is more of an emerging industry across 

the state, are both likely to be impacted by more severe hurricanes and storms. For example, in 2018, 

Hurricane Florence caused $13.5 million in commercial fishing and aquaculture losses. In addition, 

changing ocean temperatures are expected to shift habitats for commercially caught fish species. 

Warming estuarine waters may also lead to more fish kills, and increasing ocean acidification can harm 

shellfish production, which could impact many livelihoods in this industry.  

Energy supply and demand. A wide range of climate hazards will increasingly impact North Carolina’s 

ability to produce energy at a low cost for its citizens. More severe hurricanes and storms are likely to 

result in larger damages to energy infrastructure. For energy consumers, hotter and longer summers will 

drive higher demands for electricity. Growing energy bills under these conditions will be especially 

burdensome for low-income households across the state, and reliability may also become a major 

concern. 

Transportation infrastructure. North Carolina currently spends roughly $1 billion per year to maintain 

the state-owned road network, and it is ranked 9th in the nation for average maintenance spending per 
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lane-mile. Climate change, particularly through its effects on sea levels and extreme events, such as 

floods, extreme heat, and landslides, will make it increasingly costly to maintain this system. 

Water infrastructure and services. Many of the most severe climate threats facing North Carolina—

from sea level rise, to stronger rainstorms and hurricanes, to changes in water quality and temperature 

—are related to water. Therefore, not surprisingly, climate change is already putting significant pressure 

on water systems and services, such as putting residents at higher risk of dam failures, and these 

pressures will only increase in the coming decades.  

Residential and commercial property. North Carolina currently has almost 5 million residential housing 

units and about 1.6 million commercial properties. As climate changes, both types of properties will face 

growing risks, particularly from sea level rise, hurricanes, floods, landslides, and wildfires. For example, 

more than 1,300 residential and commercial properties along the state’s coast, valued at almost $340 

million, are at risk of chronic flooding. By 2045, with no climate action, this estimate increases to almost 

15,600 properties valued at almost $4 billion. Importantly, the growing threat of property losses from 

natural hazards can have cascading effects on localities across the state, especially in more vulnerable 

low-income communities. Rising flood and other risks tend to increase insurance rates and decrease 

property values, which then erodes the local tax base needed for community services, like schools and 

hospitals. In poorer communities that are already struggling, these changes can be devastating. 

Human health and safety. Climate change is already affecting the health and safety of state residents, 

and these risks will continue to grow in the future. Rising temperatures, in particular, are associated 

directly and indirectly with a wide range of harmful health effects, from exacerbating existing chronic 

conditions that impact cardiovascular and respiratory health to altering the transmission of diseases. In 

the near-term, the most serious temperature-related impacts are likely to be those associated with 

extreme heat. For example, in the Raleigh, Wilmington, and Fayetteville areas, emergency room visits 

due to heat stroke and other hyperthermia conditions, characterized by abnormally high body 

temperature, are projected to increase two to threefold from 2010 to 2050 under a no climate action 

scenario. In many cases, these costs and impacts will be disproportionately felt by low-income and 

socially disadvantaged populations who have fewer resources and options for protecting themselves 

against climate hazards.  

Recreation and tourism. Climate change is already affecting popular outdoor recreation activities in the 

state, ranging from higher temperatures that are limiting skiing in the Appalachian Mountains to sea 

level rise that is impacting beach visits along the coast, from the Outer Banks to the Crystal Coast and 

southern beaches. The range and size of these impacts on both residents and out-of-state visitors and 

the businesses that support them are likely to grow in the future.  

ES-3. What Actions Can Be Taken to Address Climate Change in North 
Carolina? 

Given that climate impacts are already occurring in North Carolina and that they are likely to accelerate 

in the future, what can be done?  

 Aggressively moving away from fossil fuels, like coal, oil, and gas, will help avert some of the most 

catastrophic impacts of climate change. While there is no substitute for federal action on climate, state 

initiatives are essential to making critical near-term reductions, helping mitigation of greenhouse gas 

(GHG) emissions and offering a roadmap for ambitious federal action, especially since North Carolina 
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ranks among the nation’s top 15 emitters of CO2. Not only could North Carolina set an example for other 

states but taking the lead on state climate action could lead to accelerated investment in the clean 

energy economy, promoting the growth of businesses and jobs. Though mitigation is essential for 

reducing harm in the future, even if we cut emissions, our climate will continue to change because of 

past emissions. For the climate hazards we can no longer prevent, we must embrace measures that 

lessen their impacts through adaptation and strengthen our ability to recover faster through resilience.  

Recommended Actions for Climate Mitigation in North Carolina 
To reduce or offset greenhouse gas emissions, the following actions are recommended. 

• Implement a concrete, declining, and enforceable limit on climate pollution 

- Pair this limit with a price on state emissions that will incentivize meaningful and cost-

effective mitigation. 

• Reform state utility regulations in a way that removes barriers and creates incentives for clean 

energy and carbon reduction technology investment.  

• Spur the adoption of electric vehicles.  

• Incentivize electrification and efficiency investments.  

Recommended Actions for Climate Adaptation and Resilience in North Carolina 
To strengthen resilience and most effectively adapt to climate change, the following actions are 

recommended. 

• Systematically evaluate and address climate-related risks as part of all private and public sector 

planning and investment decisions.  

• Build partnerships and take advantage of resilience tools and lessons learned across the country.  

• Continue to implement and refine state-level resilience plans. 

• Incentivize resilient farming practices that have multiple benefits.  

• Support data collection and research that advance understanding of resilience-building 

strategies. 

• Take advantage of public and private programs funding resilience planning and action.  

• Protect and conserve multi-benefit natural lands, including forests, wetlands, and grasslands.  

• Incorporate nature-based shoreline protections in coastal planning and design.  

• Incentivize voluntary relocation of homes and businesses away from high-hazard areas.  

• Invest in urban green infrastructure by expanding the portion of urban lands containing natural 

vegetative cover. Invest in microgrid electric systems especially areas most vulnerable to 

hurricane and storm impacts.  

Conclusions 
Climate change will have wide-ranging, sometimes irreversible, impacts across the states, regions and 

sectors, but there is a broad array of promising actions that can be taken at the state, regional, and local 

level to lessen these impacts and create co-benefits, such as improved air quality and job creation. The 

actions listed above represent an important but relatively small sample of the many options available.  

Selecting the best options will require careful consideration of their costs, but it is equally important to 

fully account for the multiple and diverse benefits and co-benefits that come with climate action.  
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• Many nature-based solutions, such as restoring forest wetlands and planting trees, have a long list 

of benefits. These include offsetting greenhouse gas emissions through carbon storage and 

strengthening resilience against climate hazards, like floods. In addition, they provide jobs, wildlife 

habitat and opportunities for outdoor recreation.  

• Many clean energy programs, in addition to reducing greenhouse gas emissions, also make 

important contributions to the state’s regional and local economies. For example, it is estimated 

that from 2007 to 2018, clean energy programs in North Carolina contributed almost $17 billion to 

the state’s economy—especially in the Coastal region—and supported an average of over 14,000 

jobs per year.  

• Expanding the scale of and experience with clean energy alternatives is critical for bringing down 

their costs and making them more competitive. In many cases, zero-emissions alternatives, such as 

renewable energy technologies and electric vehicles, have become less expensive to own and 

operate than their fossil fuel-based counterparts. These trends are expected to continue.  

• In addition to lowering GHG emissions, reducing fossil fuel use can reduce other pollutants like 

airborne particulates that cause respiratory illnesses. In some cases, the total value of these air 

quality co-benefits can be just as large as the main climate-related benefits of reducing fossil fuel 

use.  

• Climate action can be an important vehicle for addressing social inequalities, particularly when 

socially vulnerable populations are disproportionately harmed by climate hazards. If equitably 

implemented, programs to protect citizens against the effects of hazards, like extreme heat and 

inland flooding, can be especially beneficial for people of color and low-income communities. 

• Action is contagious. Evidence from observing community behaviors has repeatedly shown that 

healthy habits spread from person to person. With these beneficial ripple effects, actions taken by a 

few to reduce fossil fuel use or to adopt resilient farming practices can motivate change across an 

entire community. Similarly, taking leadership on climate action in North Carolina can serve as a 

catalyst for change across the country. 
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Flooded North Carolina Highway after Hurricane Florence in 2018 
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Over the last century, the Earth’s climate has warmed at an unprecedented pace. Unless significant 

action is taken to control releases of carbon dioxide (CO2) and other heat-trapping greenhouse gases, 

this warming trend will continue and is likely to accelerate over the rest of the century.  

Here in North Carolina, evidence clearly shows that the climate has been changing over recent decades, 

and even greater changes are projected for the next 20 to 30 years. As this warming trend worsens, so 

will related impacts across the state. Sea levels will continue to rise. Strong storms will continue to 

become more frequent and severe, and flooding will continue to worsen and become more widespread.  

In the absence of concerted action, these impacts will impose significant costs on the residents of North 

Carolina and its economy. To promote a better understanding of the range and size of these potential 

impacts, this report focuses on eight major sectors of the state’s economy and summarizes available 

evidence on the projected costs of climate change for these sectors. It also describes how these impacts 

are expected to vary geographically across the state. In addition to examining specific sectors, it also 

discusses cases where climate impacts are expected to disproportionately affect low-income 

communities and people of color who will be more vulnerable to harm. 

This report calls specific attention to impacts in the relatively near future — that is, the next 20 to 30 

years. Climate change is already affecting North Carolina. Therefore, it is critical to understand the 

challenges facing the current and next generation of North Carolinians. This means not only taking stock 

of the current and near-term costs of climate change, but also identifying what this generation can do to 

address these challenges. As the health and livelihoods of North Carolinians are already being harmed 

and weakened by the COVID-19 pandemic, it is especially important to build resilience against the 

growing additional impacts of climate change 

Given the serious threat already posed by climate change, action is urgently needed. Fortunately, there 

are many things that the public and private sector can do at the local, regional, and state levels to 

strengthen the state’s ability to withstand the threats of climate change. The final section of this report 

provides several concrete recommendations for actions to counteract the hazards of climate change. 
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To describe how the people and economy of North Carolina will be affected by climate change, it is 

useful to first understand (1) how the state’s climate is projected to change and (2) what types of 

hazards will be caused or worsened by these changes. Therefore, we begin this section by summarizing 

scientific predictions for the two main measures and indicators of climate change—temperature and 

precipitation—in the state over the coming decades. Then, we identify and describe how specific 

climate hazards—such as extreme heat, flooding, droughts, and landslides—are predicted to change 

across the state. 

In Section 3, we describe how these climate hazards are projected to affect our state’s citizens and 

economy. The section includes evidence of climate impacts for eight specific sectors of the state 

economy. 

 

Three Regions of North Carolina 

Because projected climate change impacts often vary geographically across the state, this report 
follows the approach used in the NCCSR1 by distinguishing three main regions of the state —
Mountain, Piedmont, and Coastal — as shown in the map.  

Regions and Counties of North Carolina 
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2.1 Projected Climate Change for North Carolina 

As in the rest of the world, North Carolina’s climate is already changing. How temperatures and 

precipitation continue to change from here depends critically on the total amount of greenhouse gases 

released into the atmosphere in coming years. To tackle the uncertainty that comes with making 

predictions about global emissions, climate scientists developed a set of four scenarios of future 

conditions, known as Representative Concentration Pathways (RCPs). Each of the four RCP scenarios –

RCP2.6, RCP4.5, RCP6.0 and RCP8.5 – relies on a different set of assumptions about factors driving 

emissions, such as future energy use, population and economic growth, and land use change. The 

scenarios range from RCP2.6, which assumes aggressive action to reduce emissions, to RCP8.5, which 

assumes little to no action.  

For this report, we focus on how climate change is expected to impact North Carolina residents under 

the RCP8.5 “no climate action” scenario. In other words, what is likely to happen if no meaningful action 

is taken at a global scale to reduce emissions. In this report, we also focus on impacts that are projected 

to occur over the next 20 to 30 years.  

Temperature 
According to the recently released North Carolina Climate Science Report (NCCSR),1 average annual 

temperatures in North Carolina since 1970 have increased 1 to 2°F (shown in gray in Figure 2.1). For 

comparison, the overall average observed temperature from 1970 to 2013 is shown (black line) to have 

been about 59°F. Figure 2.1 highlights the fact that climate change is not just a distant future 

phenomenon. In the next 20 years alone, without action (RCP 8.5, shown in red shading), temperatures 

are projected to increase by another 2°F. The ranges shown within the red and blue shaded areas of the 

figure represent ranges of uncertainty, which grow as temperatures are projected farther into the 

future. Despite these uncertainties, there is strong evidence not only that temperatures will continue to 

rise without climate action, but that they will accelerate over the rest of the century. 

  

 

Figure 2.1. Observed and Projected Temperature Change in North Carolina1 
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Precipitation 
According to the NCCSR, total annual precipitation in North Carolina is likely (66% to 100% probability) 

to increase in the coming decades. As shown in Figure 2.2, by mid-century under the no climate action 

scenario, annual rainfall in most of the Mountain and Piedmont regions of the state is expected to be 3 

to 6% higher than current conditions. 

 

Figure 2.2. Projected Change in Annual Precipitation across North Carolina  

(under a no climate action scenario)1 

 

2.2 Projected Climate Hazards for North Carolina 

Climate hazards are climate-influenced natural processes, conditions, or events that can directly harm 

human health, livelihoods, or natural resources.2 Within this report, we identify nine main types of 

hazards and provide a brief description of how these hazards are projected to change across North 

Carolina over the next 20 to 30 years. 

Some of these hazards are directly associated with and categorized under changes in temperature and 

precipitation, such as extreme heat and drought. However, the list also includes hazards indirectly 

caused by these climate changes, such as flooding, water, and air quality changes, and increases in 

landslide events. Although projected changes in these indirect hazards are often less certain than 

projections of temperature and precipitation changes, as described in Section 3, many represent 

significant threats to North Carolina residents and the economy. 

Temperature increases 
In addition to the projected increases in average annual temperatures previously shown in Figure 2.1, 

the number of days with extreme heat—that is, with maximums above 95°F—will likely increase. 

According to the NCCSR, in the next 20 years, most of the Piedmont and Coastal regions will experience 

an average of 10 to 15 more days per year with maximum temperatures above 95°F (Figure 2.3). 
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Figure 2.3. Projected Changes in Very Hot Days in North Carolina (under a no climate action scenario)1 

Precipitation changes  
In addition to the projected increases in total annual precipitation, the NCCSR projects that the 

frequency and intensity of extreme precipitation events — i.e., days with more than 3 inches of 

rainfall—is very likely (90% to 100% probability) to increase across the entire state. It also concludes 

that severe droughts are likely to be more frequent in the future, and they will be more intense when 

coupled with increased evaporation due to higher temperatures. 

Flooding  
In the Coastal region, flooding will continue to be more frequent and severe due to the combined effects 

of sea level rise and more severe tropical storms and hurricanes. Sea levels along the North Carolina 

coast have already risen significantly over the last century. For example, from 1940 to 2010, they rose 

on average by more than 1 foot, which is more than 40% above the average global rise in sea levels.3 In 

some locations, like Duck on the Outer Banks, they rose by almost 1.5 feet. Sea levels are projected to 

rise even faster in the future under a no climate action scenario.1 Over the next 20 years, they are 

projected to rise by another foot across the coast. As this happens, more areas will become permanently 

flooded, and others will become more vulnerable to flooding during high tides (also known as nuisance 

or sunny day flooding). Peak water heights during coastal storm events (storm surges) will also cause 

more flooding because they will occur on top of already higher sea levels. In addition, a warming planet 

is projected to increase the intensity of hurricanes, which will lead to larger storm surges on top of 

higher seas.   

In all other parts of the state, climate change will likely cause more inland flooding due to more 

frequent and severe extreme precipitation events, including from hurricanes. NCCSR predicts that it is 

very likely that precipitation from hurricanes affecting North Carolina will increase in the future.1 Even 

weaker storms can cause substantial flooding across the entire state, as demonstrated by Hurricane 

Florence in 2018, which was only a Category 1 hurricane when it made landfall in North Carolina. It is 

likely that climate change, through its warming effects on sea surface temperatures, contributed to the 

extreme amounts of rainfall that accompanied Florence.1,4  
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High winds  
In addition to precipitation, climate change’s effects on the intensity of hurricanes and severe 

thunderstorms will also bring higher wind hazards to the state. For example, as Category 4 and 5 

hurricanes become more likely, average hurricane wind speeds would increase by up to 10%.5 

Wildfires  
Climate change is likely to increase wildfire risks in North Carolina, primarily due to more frequent and 

severe droughts in the state.1 According to the U.S. Forest Service, the eastern part of the Coastal region 

and the southern part of the Piedmont region are the areas in North Carolina that currently have high or 

moderate wildfire potential.6 

Landslides  
Landslides are already increasing in North Carolina as a result of more extreme rainfall events.7 They will 

likely continue to increase as climate change and projected growth in the frequency and intensity of 

extreme precipitation events. Landslides predominantly occur on the steeper slopes of the state’s 

Mountain region, and they are often triggered by rainstorms.8 

Water temperature and quality changes 
As the air warms, so will the state’s lakes, rivers, streams, and estuaries. These changing temperatures 

can alter water quality in several ways, for example by reducing the amount of oxygen the water holds 

and promoting the growth of algae.9 More generally, aquatic habitats will become less suitable for 

certain species, such as brook trout and other cold-water fish in the Mountain region. In some instances, 

they will be replaced by other non-native species, some of which will be invasive and have a deleterious 

effect on the local ecosystem.10 Stronger rainstorms will also cause more soil erosion and wash more 

pollutants into the state’s waterbodies.11 In the Coastal region, continuing sea level rise due to climate 

change will also cause saltwater to intrude farther inland, affecting water quality in coastal rivers and 

streams, as well as groundwater systems that are used for drinking water and crop irrigation. 

Air quality changes  
A changing climate will also alter the environment in ways that can worsen air quality. For example, 

shorter winters will lengthen the pollen season for some trees and grasses, leading to higher levels of 

allergenic pollen in the air.12 In addition, the increased risk of wildfires, due to more intense droughts, 

also means an expected increase  in days with high smoke levels, making the air hazier and less healthy 

to breathe in more areas.  

Insects, pathogens, and invasive plants 
In addition to altering the existing habitat for native animal and plant species, climate change will likely 

create conditions that favor some undesirable or invasive species. For example, warmer temperatures 

and wetter climates may allow for the spread of certain mosquitos and ticks that carry disease-causing 

pathogens, like those that cause Lyme disease.12 Certain invasive plant species, such as kudzu, are also 

likely to spread more broadly with warmer temperatures.13 
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3. How will climate change in North Carolina 
impact its residents and economy?  
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In this section, we explore how North Carolina’s residents and economy will be affected in the near 

future by climate change, especially if nothing is done to counteract these changes.  

Table 3.1 summarizes the impacts of the climate hazards on North Carolina. We group the affected parts 

of North Carolina society into eight main sectors, which are shown as column headings in the table. The 

circles in the table identify the climate hazards (in each row) most likely to have a direct impact on each 

sector.  

There are three important notes that go along with this table: 

1. Each circle represents a direct impact from the hazard to the sector. For example, drought has a 

direct impact on agriculture (by reducing water available for crops). Drought can also have 

indirect effects on agriculture, such as by causing wildfires, but this impact is shown by a circle in 

the wildfire hazard row. 

2. The table does not include “secondary” impacts from one sector to another. For example, it 

shows that drought has a direct impact on the energy sector (e.g., by reducing hydropower 

generation). It does not show secondary impacts on other sectors, such as on the commercial 

property sector that purchases that energy.  

3. Table cells without circles do not necessarily mean that there are no direct impacts from the 

hazard to the sector. Rather, either the impact is expected to be relatively small or there is 

currently a lack of evidence regarding the presence or size of an impact.  

The remainder of this section provides a detailed sector-by-sector description of these impacts. 
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Table 3.1. Summary of Climate Hazards Affecting Key Sectors of North Carolina 
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Air temperature increases                 

 Extreme heat  ⚫ 
 

⚫ ⚫   
⚫ ⚫ 

 Higher average temperature ⚫  
⚫ ⚫   

⚫ ⚫ 

Precipitation changes         

  Change in average precipitation ⚫   
⚫     

  Drought ⚫ ⚫ ⚫  
⚫   

⚫ 

Flooding         

  Sea level rise ⚫ ⚫ ⚫ ⚫ ⚫ ⚫ ⚫ ⚫ 

  Storms ⚫ ⚫ ⚫ ⚫ ⚫ ⚫ ⚫ ⚫ 

High winds  ⚫ ⚫ ⚫ ⚫  
⚫ ⚫ ⚫ 

Wildfires ⚫     
⚫ ⚫ ⚫ 

Landslides    
⚫  

⚫ ⚫  

Water temperature & quality changes ⚫ ⚫ ⚫  
⚫  

⚫ ⚫ 

Air quality changes       
⚫ ⚫ 

Insects, pathogens, & invasive plants ⚫      
⚫ ⚫ 

 

In the following subsections, we provide sector-by-sector descriptions of the impacts summarized in 

Table 3.1. Depending on the available evidence, we also describe how these impacts are likely to vary 

across the state (e.g., by region or county), depending on geographic, demographic, and economic 

characteristics. These subsections also explore cases where climate change and its associated hazards 

are likely to have disproportionate impacts on vulnerable communities in the state. 

 

  



Section 3 
Climate Change and North Carolina:  

Near-term Impacts on Society and Recommended Actions  19 

 

 

3.1 Impacts on Agriculture and Forestry  

Together, agriculture, forestry, and agribusiness, including food and fiber systems, contribute almost 

$100 billion annually to North Carolina’s economy.14,15 In 2017, the agriculture and food industry 

accounted for over 700,000 jobs in the state and more than $77 billion in economic activity.16  The 

Coastal region is where the bulk of agricultural production takes place, providing about 70% of the 

state’s crop value and 60% of its animal production value, followed by the Piedmont and the Mountain 

regions. Crop and animal production serve as the cornerstone of the food and agriculture sector, 

generating a combined annual value of $11 billion in 201817,18,19 with roughly 70% from animal 

production. In 2017, the state was the leading national producer of poultry, hogs, and tobacco.20 

Meanwhile, the forestry and related sectors in North Carolina (including forestry and logging operations, 

sawmills, furniture mills, and pulp and paper industries) directly contributed $20.8 billion to the state’s 

economy in 2018, almost 4% of the gross statewide product.21 Additionally, forestry was considered the 

top employer for positions in the manufacturing sector.22 The largest percentage of timberland acres is 

located in the Coastal region, followed by the Mountain region.23 

The agriculture and forestry sector is vulnerable to almost all of the climate hazard categories. Changes 

in average temperature and precipitation will continue to have a variety of effects on production and 

farm income, but the largest harmful impacts are likely to be the result of intensifying extreme events, 

such as hurricanes, droughts, and floods.  

Average temperature and precipitation 
Whereas changes in extreme heat and precipitation will have broad negative impacts on agricultural 

production, changes in average temperatures and precipitation across the state will have varying 

impacts. For example, even when accounting for the fertilizing effects of higher CO2 levels in the 

atmosphere, corn yields will be more negatively affected by hotter summers than other crops, such as 

cotton, soybeans, wheat, and peanuts.24 In addition, while small temperature increases can initially 

benefit some crops, eventually higher temperatures will decrease yields. 25  Given these varying effects, 

it is estimated that over the next 20 years, changes in average temperature and precipitation will reduce 

overall annual crop yields in the Piedmont and Mountain regions by roughly 3% under the no climate 
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action scenario, compared to current climate conditions. 26,27 By mid-century (2050), they are projected 

to be 6% to 7% lower. In contrast, overall changes in annual crop yields due specifically to changes in 

average temperature and precipitation (along with CO2 fertilization) in the Coastal region are projected 

to be relatively small in the coming decades. However, as discussed below, these yield changes do not 

account for the damaging effects of changes in extreme weather, such as droughts and hurricanes.   

Extreme Heat 
As the number of days with extreme heat rises in the coming decades, workers in the agriculture and 

forestry sectors will be particularly affected. In recent decades, these workers have accounted for 10 to 

20% of heat-related illnesses and deaths in the United States.28 In North Carolina, almost half the 

recorded heat-related fatalities from 1977 to 2001 were among farmworkers.29 Because they often lack 

adequate protections, migrant farmworkers are particularly vulnerable to heat-related illnesses. 28 

Drought 
Extended periods with limited or no rainfall can have particularly detrimental impacts on crop 

production. The state’s recent history indicates just how much damage can occur under drought 

conditions. The most intense period of drought occurred in 2007. At its peak, 66.2% of land was 

characterized as under an exceptional drought that led to crop and pasture loss as well as water 

shortages.26 The 2007 drought caused over $300 million in total losses to the state’s crop economy, with 

some of the greatest losses—roughly $160 million—experienced by soybean farmers.30 Moving forward, 

the state’s agricultural sector will be particularly affected if droughts become more intense as predicted 

by climate models. 

Flooding and wind 
The agriculture and forestry sectors are projected to become increasingly vulnerable to flooding and 

wind damage, particularly in the Coastal region. Increased flooding is expected to be caused by both sea 

level rise and more severe hurricanes, whereas increased wind damage would primarily be due to 

stronger hurricanes. Although sea level rise will permanently inundate some crop and forest lands,31 

even increases in short-term saltwater flooding from storm surges are a significant threat to forest and 

agricultural areas because the salinity accumulates and contaminates the soil.32 

Predictions of future hurricane damage to the agricultural and forest sector are more complex, but past 

experience can provide an important perspective. For instance, over the last decade, four hurricanes in 

particular—Irene in 2011, Matthew in 2016, Florence in 2018, and Dorian in 2019—have together 

caused over $350 million in crop damages.33 Florence, alone, caused $1 billion in combined crop and 

livestock losses, $50 million in forestry losses, plus almost $140 million in losses due to emergency 

livestock disposal and damages to agricultural building, equipment, and infrastructure.34 In the swine 

industry, overflows occurred at 50 waste ponds used to collect animal manure, with two cases causing 

roughly 7 million gallons of waste to spill into local waterways.35 Meanwhile, poultry farmers struggled 

with how to deal with the 4.2 million dead chickens and turkeys that drowned as a result of flooded 

poultry houses in the southeast.36 

Wildfire 
Extreme heat and more intense droughts, anticipated with further climate change, will provide the 

conditions needed for wildfires to occur. Wildfires can cause extreme damage to property and crops. For 
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example, in 2016, one wildfire burned 667 acres of timber in Brunswick County, which resulted in over 

$2 million of damage.37  

Water quality changes 
Sea level rise in the Coastal region is allowing saltwater to move farther inland. Below the surface, it 

pushes saltwater from the coast into freshwater aquifers. Above ground, higher tides and storm surge 

push saltwater farther into freshwater streams. The Albemarle-Pamlico Peninsula is particularly 

vulnerable to saltwater intrusion due to the flat terrain and extensive network of drainage canals.38 As 

saltwater infiltrates these water sources, this movement affects water quality. When lower quality 

water encroaches on or is applied to agricultural land, soils are degraded, and yields are reduced. More 

evidence is needed to reliably estimate the dollar value of current and future crop losses due to 

saltwater intrusion.39 

Insects, pathogens, and invasive plants 
Invasive insects, pathogens, and plants are likely to have increasingly detrimental effects on agriculture 

and forestry operations.40 Several different climatic hazards may play a role in increasing invasive 

species. For example, winter freezes play a critical role in controlling and mitigating the spread of these 

damaging species. However, as global and local temperatures rise, winter freezes may become less 

frequent. Similarly, drought conditions encourage the spread of destructive insects, like the bark beetle, 

which can severely harm forests.41 Meanwhile, many pollinators, like bees are not very tolerant to high 

temperatures or precipitation.4243 Several studies have been conducted, which show that invasive 

species, such as kudzu, privet, and cogon grass, are likely to spread across the Southeastern United 

States over the next century due to their ability to tolerate harsh conditions. 40,41 
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3.2 Impacts on Commercial Fishing and Aquaculture 

Commercial fishing has long been an integral part of North Carolina’s coastal culture, community, and 

economy. Over the last 5 years (2015–2019), the total value of commercial fish landings in the state—

including crab, shrimp, flounder, and tuna—has averaged roughly $90 million per year. More broadly, 

the industry has been the source of over 7,000 jobs in the state and over $300 million per year in total 

economic activity.44,45 

In contrast, aquaculture—the farming of aquatic plants and animals—is more of an emerging industry. 

Most recently, in 2019, the value of products sold by 107 aquaculture farms in North Carolina totaled 

almost $60 million.46,47 The industry produces a range of fish and crustacean species, including trout, 

catfish, crayfish, and shellfish.48 

Flooding and wind 
Flooding and wind damages caused by tropical storms and hurricanes in recent years has led to costly 

losses in the commercial fishing and aquaculture sectors. For example, Hurricane Florence in 2018 

caused $13.5 million in commercial fishing and aquaculture losses through harvest losses and damages 

to buildings, equipment, and gear.49 For the state’s shellfish aquaculture industry specifically, Hurricane 

Florence and Tropical Storm Michael caused combined damages of almost $10 million to nearly 50 

aquaculture farms across eight coastal counties.50 Flood-related losses to the commercial fishing and 

aquaculture industry are likely to worsen in the coming decades due to an expected increase in tropical 

storm intensity. 

  

Intercoastal Waterway, North Carolina 
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Water quality and temperature 
Ocean warming will cause habitats for commercially caught fish species in the mid-Atlantic to shift, 

becoming more favorable for some species and less favorable for others. An analysis of fishing 

communities on the East Coast found that by mid-century, overall fishing opportunities will decline for 

five North Carolina Communities —Hatteras, Oriental, Engelhard, Lowland, Beaufort—including more 

than a 10% estimated decline in gillnet fishing opportunities from Hatteras.51 

Increasing water temperatures in the state’s estuaries can also harm commercial fisheries by creating 

conditions that result in larger and more frequent fish kills52 (for example through more harmful algal 

bloom outbreaks) or bacterial contamination of shellfish (for example, Vibrio vilnificus in oysters).53 

However, the magnitude of these future impacts is uncertain. 

In addition to increasing water temperatures, ocean acidification from additional CO2 in the water can 

harm commercial shell fishing operations by directly damaging shells or by compromising early 

development and survival of shellfish; however, the extent of future acidification and damages in the 

state’s estuaries is also uncertain.52 
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3.3 Impacts on Energy Supply and Demand 

In the coming decades, a range of climate hazards will not only increasingly 

impact North Carolina’s ability to produce energy at a low cost for its 

citizens, but hotter and longer summers will drive higher demands for 

electricity. Growing energy bills under these conditions will be especially 

burdensome for low-income communities, such as those in the Coastal 

region’s southwestern counties, where high rates of poverty coincide with 

the areas with largest projected increases in extreme heat days (see 

Section 3.7).54  

In 2018, North Carolina was ranked 26th in state-level primary energy 

production. Over 80% of this production was from nuclear, hydro, solar, 

and wind electricity production.  The state is not a significant producer of 

fossil fuels, like coal, oil, and gas. North Carolina also currently ranks 8th in 

total electricity generation. Although the state is ranked 2nd in installed 

solar electricity generating capacity and nearly a tenth of all electricity comes from renewable sources, 

over half of North Carolina’s electricity is generated using fossil fuels imported from outside the state 

and 36% comes from nuclear generation. With roughly 70 hydroelectric dams located across the state, 

hydropower is the second-largest source of renewable generation.55  

Total spending on energy consumption in North Carolina was $34 billion in 2018. As shown in 

Figure 3.1, the transportation sector, which includes personal automobiles as well as other passenger 

and freight vehicles, accounts for almost half of the state’s annual energy use. Almost 95% of this energy 

is derived from fossil fuels (mainly petroleum). The residential sector accounts for roughly 25% of energy 

use, with annual spending that averaged roughly $2,100 per household in 2018.56 In 2017, North 

Carolina ranked 12th in per capita electricity consumption by the residential sector. 

 

 
Figure 3.1. Share of North Carolina Energy Consumption by Sector in 2018  
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Temperature changes 
Rising average temperatures across the state in all seasons will affect households’ spending on energy, 

both by increasing spending on air conditioning and decreasing spending on heating. Overall, however, 

the increasing yearly costs are expected to outweigh the yearly savings. Over the next 20 years, in the 

Coastal and Piedmont regions, residential energy spending is projected to be 2 to 3% higher each year 

under the no action scenario. By mid-century, it is projected to be 6 to 7% higher each year. Increases 

are also projected for the Mountain region, with residential energy spending expected to be 1 to 2% 

higher over the next 20 years, and roughly 4% higher by mid-century.26,57 

Commercial energy spending is also projected to increase but at a somewhat slower pace than 

residential. In the Coastal and Piedmont regions, annual commercial spending is projected to be 2 to 3% 

higher over the next 20 years and over 4% higher by mid-century under the no action scenario. In the 

Mountain region, the projected increases for those same periods are 1% and 2%, respectively. 

Drought 
The ability of the state’s roughly 70 hydroelectric dams to generate power is vulnerable to extreme 

drought because they depend on adequate rainfall in the Mountain and Piedmont regions. Over the last 

20 years, hydroelectric plants have generated roughly 4% of North Carolina’s total electricity generation, 

except for during drought years (2001–2002, 2007–2008), when their contribution was closer to 2%.56 In 

extreme cases, drought can also cause shutdowns at thermoelectric plants by causing water levels to fall 

below the intakes used for cooling water. 

One study looking at the potential impacts of drought for Duke Energy’s electricity generating 

operations in North Carolina and South Carolina (including thermoelectric, hydropower, solar systems) 

concludes that extreme drought would cause over $100 million in losses for the company.58 

Flooding and wind  
As storms and hurricanes increase in severity, the state’s energy infrastructure will be at increased risk 

of flood and wind damage. This infrastructure includes powerlines and pipelines for distributing 

electricity and gas, as well facilities for storing fuels and generating electricity. The extent of these future 

damages is uncertain, but a useful point of comparison is the impact of Hurricane Florence in 2018, 

which caused almost $700 million in damages to the electrical and gas infrastructure.59 Additionally, 

Hurricane Florence left at least 759,000 customers without power in the state.60  

Water temperature increases 
In North Carolina, 80 to 85% of electricity comes from thermoelectric power plants—coal, nuclear, 

natural gas—that need water to cool their systems. Warmer water due to climate change can greatly 

reduce the efficiency of these cooling systems, which reduces generating capacity and increase the costs 

of providing electricity.61 These higher costs will translate to higher energy bills for consumers. 
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3.4 Impacts on Transportation Infrastructure 

North Carolina’s transportation infrastructure includes over 200,000 miles of roads and over 18,000 

bridges, which provide essential support for the state’s people and economy.62,63 Additionally, 19 

interstate highways run through the state, playing a critical role in transportation, travel, and the 

national and state economy.64,65 North Carolina has also been among the top-20 ranked states in terms 

of total railroad miles for passenger and freight trains.66  

North Carolina currently spends roughly $1 billion per year to maintain the state-owned road network, 

and is ranked 9th in the nation for average maintenance spending per lane-mile.67 Climate change, 

particularly through its effects on sea level and extreme events, such as floods, extreme heat, and 

landslides, will make it increasingly costly to maintain this system. 

Temperature and precipitation change  
Roads are vulnerable to changing temperatures and precipitation. Higher temperatures lead to 

increased cracking and rutting damages, resulting in higher costs of repair and maintenance. For the 

Southeastern United States as a whole, higher average temperatures by 2050 are projected to increase 

average annual per-mile road repair and maintenance costs. However, the increased costs from these 

temperature changes–roughly $2 per lane-mile or about $0.5 million per year in North Carolina68—are 

fairly small compared to the potential damages from other climate hazards discussed below.  

  

Blue Ridge Parkway, North Carolina 
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Flooding and wind 
By 2050, it is estimated that 1,400 (1%)69 of bridges in the Southeast United States will be vulnerable to 

more frequent flooding due to climate change, resulting in $430 million in additional maintenance costs 

per year. 68 Assuming these rates of vulnerability and maintenance costs also occur here, the increase in 

annual bridge maintenance costs are estimated to be almost $50 million in 2050 for the state.70 

In the Coastal region, one result of continuing sea level rise will be more cases of high-tide flooding of 

roadways. In North Carolina, over 2,000 miles of roadways (over 1%) are estimated to already be at risk 

of high-tide flooding, and the total number of hours that motorists spend in roadway delays  because of 

high-tide flooding will increase more than 4-fold between now and 2060, even under an intermediate 

sea level rise scenario.71 

Estimates of increases in future road and bridge damages due specifically to the expected increase in 

severity of hurricanes are uncertain. However, as a point of reference, Hurricane Florence is estimated 

to have caused roughly $260 million in damages to roads and bridges in 2018.59 

Landslides 
More severe rainfall events in the Mountain region are expected to increase the frequency and severity 

of landslides. Since 1990, 57 landslides have caused serious damages to 32 roads. The costs of road 

repair due to landslides vary widely; however, previous examples include a total of $15 million to repair 

damages from two separate rockslides on I-40 in 1997 and 2009.72 
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3.5 Impacts on Water Infrastructure and Services 

Our state’s water infrastructure includes a wide variety of public and private systems and structures 

designed to store, transport, and treat water for households, industry, and government. Over 80% of 

the state’s 10.5 million residents receive treated drinking water from more than 2,000 community water 

systems.73 These systems are served in part by a network of roughly 200 water supply reservoirs.74 In 

addition, the state has over 200 municipal wastewater treatment plants,75 nearly 2 million septic 

systems,76 and over 100 municipal stormwater sewer systems.76 

Many of the most severe climate threats facing North Carolina—from sea level rise, to stronger 

rainstorms and hurricanes, to changes in water quality and temperature—are related to water. 

Therefore, not surprisingly, climate change is already putting significant pressure on the state’s water 

systems, and these pressures will only increase in the coming decades.  

Drought 
Although North Carolina’s system of water supply reservoirs is designed to ensure adequate supplies 

during dry periods, during severe droughts, additional measures, such as customer water use 

restrictions, are also needed to conserve water. For example, during the 2007-2008 drought, about half 

of the state’s water systems implemented some type of mandatory or voluntary conservation measures, 

including limits on yard watering, car washing, and swimming pool filling.77,78 As droughts become more 

likely, water customers will increasingly be faced with these types of restrictions. 

Flooding 
As sea levels continue to rise, an increasing number of underground septic systems in the Coastal region 

will become inoperable. These systems require over a foot of dry soil beneath them to properly drain 

and treat human waste; however, groundwater levels are rising due to higher sea levels and heavy 

rainstorms. As water levels rise, septic systems must be pumped more regularly or retired and replaced 

with a connection to community sewer lines, which can cost over $5,000, and may not always be 

available in rural communities.79 If these measures are not taken, the waste can become a potential 

Fontana Dam, North Carolina 
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threat to local water quality and public health. Preliminary estimates indicated that about 20,000 

currently installed septic systems are at risk of flooding over the next 100 years.80 

Estimates of increases in future damages to water and sewer systems due to the expected increase in 

severity of hurricanes are uncertain. However, as a point of reference, Hurricane Florence is estimated 

to have caused roughly $88 million in damages in the state to water and sewer systems in 2018.59 

Higher risks of dam failures due to more severe inland flooding is another potentially significant source 

of risk. Currently, of the roughly 1,700 dams in North Carolina that are classified as high or intermediate 

hazards if they breach, over 10% have been rated as in poor or unsatisfactory condition. The potential 

costs of dam failures vary widely depending on the specific reservoir and local conditions, but they can 

include extensive property damages, loss of life, repair costs, business interruptions, and other costs.74 

Water quality changes 
When combined with nutrient pollution, one potential impact of higher water temperatures is higher 

risks of harmful algal blooms in surface waters. When the affected waters are used as a source for 

drinking water, the presence of these blooms can greatly increase water treatment costs. For example, 

an outbreak of blue-green algae in an Ohio lake in 2010 resulted in over $13 million in additional 

spending for treatment systems at the local water utility.81 Blue-green algae have also been detected--

but at still relatively low levels--in major water supply reservoirs in North Carolina, such as Jordan Lake 

which supplies about 300,000 people in southern Wake County.82  
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3.6 Impacts on Commercial and Residential Property 

About 1.6 million commercial properties are in North Carolina. These include office, industrial, retail, 

and other types of commercial real estate.83 The state also has almost 5 million residential housing units 

(e.g., houses and apartments). Roughly 65% of these housing units are occupied by their owner (i.e., not 

rental properties) and have a median value of $165,000.84 As the climate changes, both types of 

properties will face growing risks, particularly from natural hazards, such as hurricanes, floods, 

landslides, and wildfires. 

Importantly, the growing threat of property losses and damages from natural hazards can have 

cascading effects on localities across the state, especially in more vulnerable low-income communities. 

Rising flood and other risks tend to increase insurance rates and decrease property values, which then 

erodes the local tax base needed for community services, like schools and hospitals. In poorer 

communities that are already struggling, such as Lumberton in the Coastal region, these changes can be 

particularly devastating.85 86 

Flooding and wind 
Along the coast, continuing sea level rise will cause an increasing number of properties to be either 

more frequently or permanently flooded during high tides. Under current conditions, it is estimated that 

over 1,300 residential and commercial properties, valued at almost $340 million, are at risk of chronic 

flooding (i.e., at least 26 times per year). By 2045, under a no climate action scenario, this estimate 

increases to almost 15,600 properties valued at almost $4 billion.87 

As hurricanes become more severe, so will the damages to commercial and residential properties across 

the state, but especially in areas closer to the coast. The size and value of these future damages are 

uncertain, but evidence from past hurricanes provides a useful reference point. For example, in North 
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Carolina, Hurricane Florence caused an estimated $3.8 billion in flood and wind damage to commercial 

properties and $5 billion in damage to residential structures, personal automobiles, and other personal 

property.59 

The combination of sea level rise and more intense coastal storms in the future will be particularly 

threatening for coastal properties. Over the next 20 years, one study estimates that total damages to 

coastal properties in North Carolina from these two effects will average almost $130 million more per 

year under a no climate action scenario (compared to current climate conditions).26 By 2060, it is 

estimated that almost 300,000 North Carolinians could be displaced by sea level rise.88  

However, increasing flood risks will affect properties across the entire state. As the number and 

intensity of rainstorms continues to increase, so will the risks and damages from inland flooding. For 

example, flash flooding will become an increasing concern. From 2015 to 2019, an estimated $8 million 

in property damages has occurred across North Carolina due to flash flooding from rainstorms not 

associated with hurricanes or tropical storms.89 

A recent analysis of both coastal and inland flooding across the state concludes that roughly 10% of all 

properties (residential and commercial) are currently at risk of flooding, meaning they have a 1% or 

higher chance of flooding each year.90 These flood risks are projected to continue rising under a no 

climate action scenario, such that,  

▪ in the Coastal region, the number of at-risk properties will increase by 10% from today to 

2035 (and by 20% to 2050) 

▪ in the Piedmont region, the number of at-risk properties will increase by 3% from today to 

2035 (and by 6% to 2050) 

▪ in the Mountain region, the number of at-risk properties will increase by 1% from today to 

2035 (and by 3% to 2050) 

Another study focused only on inland flooding due to climate change estimates that, by 2050, total flood 

damages to currently at-risk properties (i.e., currently with 1% or higher chance of flooding each year) 

across the state will be at least $6 million higher each year than they are today.91  

Wildfire 
Extreme heat and more intense droughts, anticipated with further climate change, will provide the 

conditions needed for wildfires to occur. The year 2017 provides an example of past wildfire damage to 

property in North Carolina. In that year, 425 homes and structures were damaged or destroyed, 

resulting in a total loss valued at roughly $3.5 million.92  

Landslides 
More frequent and severe rainfall events in the Mountain region are also expected to increase the 

frequency and severity of landslides. As a point of reference, since 1990, 57 documented landslides have 

destroyed or condemned 40 structures and damaged 24 others. The costs of property damages due to 

landslides vary widely; however, one previous example with severe impacts was the 2004 Peeks Creek 

landslide in Macon County, which caused over $3 million in damages to residential structures.93  
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3.7 Impacts on Public Health and Safety 

Climate change is already affecting the health and safety of North Carolina residents, and these risks will 

continue to grow in the future. As discussed in this section, rising temperatures are associated directly 

and indirectly with a wide range of harmful health effects; however, in the near-term, the most serious 

temperature-related impacts are likely to be those associated with extreme heat. Changes in 

precipitation can also have a range of impacts, but more frequent and intense floods are likely to be the 

biggest threat to human safety.  

The costs of these impacts will take many forms, including rising medical and health care costs, lost 

productivity, pain, and suffering, as well as increased spending on emergency response to protect at-risk 

populations during extreme events, such as extreme heat waves, floods, wildfires, and landslides. In 

many cases, these costs and impacts will be disproportionately felt by low-income and socially 

disadvantaged populations, who have fewer resources and options for protecting themselves against 

climate hazards.  

Higher average temperature 
Although higher average temperatures throughout the year can have some positive effects on human 

health and safety (e.g., fewer cold weather-related fatalities), in many ways the harmful effects are 

expected to outweigh the benefits. For example, it is estimated that over the next 20 years under a no 

climate action scenario, higher average temperatures in North Carolina will be responsible for:  

▪ Overall 200 or more deaths per year, with most occurring in the Mountain and Piedmont 

regions 

▪ A reduction of 0.2% in the productivity of workers in relatively high-risk industries, such as 

agriculture, construction, and manufacturing 

▪ A 0.4% increase in the number of violent crimes committed each year across the state26 

More generally across the country, higher average temperatures have been linked to a range of other 

adverse health and human development outcomes that may also affect North Carolina residents, 

including:  
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▪ Increases in suicides, emergency department visits for mental illness, and self-reported days 

of poor mental health.94 

▪ Increases in low birth weights and preterm births, particularly invulnerable communities.95  

▪ Decreased learning by children in schools lacking air conditioning.96 While lack of air 

conditioning is not common in North Carolina’s schools97, the potential impact of high 

temperatures on educational achievement underscores the importance of continuing to 

successfully manage heat in schools.  

Extreme heat  
Heat-related health emergencies are certain to increase across the state as the number of very hot days 

increases. Over the last two decades, heat events in North Carolina have been strongly associated with 

substantially higher rates of emergency room visits for heat exhaustion and a wide range of other heat-

related illnesses.98,99 The medical costs alone from these emergencies are likely to be over $2 million per 

year, with additional costs from lost income and from pain and suffering.100 Figure 3.2 shows how 

annual rates of emergency room visits for these heat-related illnesses in recent years (2007–2016) have 

varied across the state.  

 

Figure 3.2. Heat-Related Emergency Department (ED) Visits by County101 

The annual number of these health emergencies is predicted to grow substantially in the coming years. 

For example, in the Raleigh and Wilmington metro areas, emergency room visits due to heat stroke and 

other hyperthermia conditions are projected to more than double from 2010 to 2050 under a no climate 

action scenario.102 In Fayetteville, these types of emergency room visits are projected to increase by 

almost three times over the same period. 

Projected increases in extreme heat for the state also indicate that certain socially vulnerable 

communities will be particularly hard hit. This disproportionate impact can be seen by comparing where 

the largest temperature changes are projected to occur with the areas containing the largest 

percentages of potentially underserved populations (i.e., communities of color or socio-economically 

vulnerable groups that are less well equipped to manage climate impacts). Figure 3.3 provides such a 

comparison. The first two panels show the NCCSR’s projections for where the largest increases in the 

number of very hot (greater than 95°F) days will occur over the next four decades. In both the near term 

(2021-2040) and longer term (2041-2060), the largest increases are expected to occur in the south-

central portion of the state, in an area mainly covering portions of Richmond, Scotland, and Robeson  
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Figure 3.3. The Largest Increases in Very Hot Days Are Projected to Occur in or near Areas with 

Relatively High Rates of Poverty and People of Color103 

counties. The third panel shows that this part of the state is also home to the highest concentrations of 

potentially underserved populations in the state. Using data at a census-tract level, it shows areas with 

high poverty rates in light blue and areas with high percentages of people of color residing in the area in 

dark blue.104 Areas that meet both criteria are shown as dark blue with cross-hatches. The south-central 

area of the state with the highest projected increases in extreme heat days is also one of the main areas 

in the state with both high poverty rates and high percentages of people of color. Although not shown in 

these maps, this projected extreme heat area also has significant overlap with the population center of 
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the Lumbee Tribe (the Lumbee State-designated Tribal Statistical Area [SDTSA]105, which is the largest of 

seven SDTSAs in North Carolina). 

Other portions of the North Carolina population who will be particularly hard hit by a growing number of 

high heat days include: 

- Outdoor workers, including construction and agricultural labor. 28,106 Out of all occupational heat-

related deaths and illnesses in the United States, about 33% are construction workers and 10–20% 

are in agriculture, fishing, forestry, or hunting. A large percentage of these workers in North Carolina 

—20 to 30% in construction and over 95% in migrant farm work—are of Hispanic origin.107 

- Military personnel. Between 2015 and 2019, over 15% of all 12,300 heat-related illness events 

among active U.S. Armed Forces occurred on North Carolina bases. Putting these individuals at even 

more risk in the future, under a no climate action scenario, the average number of extreme heat 

(heat index > 100°) days at North Carolina bases will increase by almost five-fold to nearly 60 days 

per year by mid-century.108  

Flooding and wind  
As the intensity of hurricanes increase in the future, the number of deaths and injuries from storm 

events is likely to increase due to climate change. As a point of reference, over the last 20 years (1999-

2019), hurricanes have caused roughly 150 deaths in North Carolina, with a large majority of these 

deaths caused by three events—Floyd (1999), Matthew (2015), and Florence (2018). In addition to 

physical injuries, survivors of major storm events often experience anxiety and other mental health 

symptoms, which can last for months.109  

Wildfires and landslides 
Although injuries and fatalities due to extreme events, such as wildfires and landslides, have not been 

very common in North Carolina—for example, 48 deaths due to landslides were recorded from 1916 to 

2014110—they are likely to increase as a result of climate change. 

Water temperature and quality changes 
As previously discussed, one potential impact of higher water temperatures due to climate change will 

be a higher incidence of harmful algal blooms in surface waters. In addition, stronger rainstorms will 

cause more pollutants, such as bacteria, to be washed into the state’s waterbodies.111 Direct contact 

with or ingestion of these waters can cause a variety of adverse health outcomes, particularly for 

children.112 113 

Air quality changes 
Changes in temperature and precipitation are projected to increase airborne levels of spring (oak, birch, 

grass) and summer (grass) pollen, which are triggers for allergic asthma episodes. In North Carolina, 

climate change is projected to cause an additional 62 asthma-related emergency room visits per year by 

2030 and almost 123 per year by 2050.114 An increased probability of wildfires due to a higher likelihood 

of extreme drought is also expected to increase risks of respiratory illness; however, the magnitude of 

these impacts is still uncertain.115  
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Insects and pathogens 
In the Southeastern United States, changes in temperature and precipitation are projected to increase 

the population of ticks that carry the bacteria responsible for causing Lyme disease. This illness is still 

somewhat rare in the Southeast, with roughly 4,000 to 5,000 cases occurring over the last 10 years; 

however, roughly 600 additional cases are projected to occur during the period 2040-2050 as a result of 

climate change (under a no climate action scenario).116 

Changes in average temperature across the Southeast are also projected to become more favorable for 

the West Nile virus, which is spread from birds to mosquitos to humans. Although the virus is still rare in 

North Carolina (e.g., fewer than five cases per year statewide from 2003-2012)117, and only a small 

portion of cases cause severe illness or death, the number of annual cases is projected to more than 

double by 2050 under a no climate action scenario.118 
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3.8 Impacts on Recreation and Tourism 

Climate change is already affecting popular outdoor recreation activities in the state, ranging from skiing 

in the Appalachian Mountains to beach visits along the coast. The range and size of these impacts on 

both residents and out-of-state visitors and the businesses that support them are likely grow in the 

future. They will also put increasing pressure on the budgets of the federal, state, and local agencies 

charged with managing park and recreation lands and facilities. 

In recent years, the tourism and outdoor recreation industries in North Carolina have generated over 

$25 billion per year in visitor spending each year, supporting over 230,000 jobs and $2 billion in local 

and state tax revenue.119 The state’s coast, estuaries, lakes, and streams support over 20 million 

recreational fishing days each year, and its beaches receive over 15 million visitor-days.120,121 National 

park sites in North Carolina, including the Great Smokey Mountains, Blue Ridge Parkway, and Cape 

Hatteras National Seashore receive over 25 million visitors each year, while the 39 state parks and 

recreation areas receive almost 20 million visitors per year.  

Higher average temperatures 
Warmer average temperatures will particularly affect the ski industry in the Mountain region. This 

industry depends on its ability to make snow, which requires extended periods below freezing. 

Estimates of future losses to the industry due to increasing temperatures are uncertain. However, as a 

point of reference, in a recent year with close to average temperatures (2014-2015), the North Carolina 

ski resort industry received over 650,000 visitors, generated almost $120 million in revenues, and 

indirectly supported almost $80 million more in sales from the surrounding areas.122 Whereas in recent 

years the region has experienced an average of roughly 110 days with below freezing temperatures, this 

number is projected to be roughly 20% lower by 2040 under the no climate action scenario. 

  

Ocracoke Island, Outer Banks, North Carolina 
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Coastal flooding 
In the Coastal region, the value of beach tourism and recreation depends importantly on the width of 

the beaches visited. Therefore, beachgoers in North Carolina will experience lower values from beach 

trips as sea levels continue to rise, flood, and erode beaches. The size of these future losses is uncertain; 

however, results from several economic studies indicate that beachgoers lose an average of $1 in value 

per visit for each 1 meter (3.4 feet) decline in width.123 Therefore, for example, assuming there are 20 

million beach visits per year in North Carolina, an average of a 34-foot loss in beach width implies a total 

annual loss of $200 million.  

A common but costly strategy for combating beach loss is to import sand from other areas. For example, 

since 1939, almost $1 billion has been spent by federal, state, and local governments to replenish 

beaches this way in North Carolina.124,125 Rising seas are likely to increase the pace and total spending on 

these types of projects.  

In addition to rising sea levels, surges of water from increasingly large coastal storms are expected to 

further damage the state’s beaches. The magnitude of these increases in future hurricane-related 

damages is uncertain; however, evidence from past hurricanes provides a useful point of reference. 

Hurricane Florence is estimated to have required almost $300 million in beach repairs through 

nourishment projects that bring sand from other locations.59 

Drought 
More severe droughts have the potential to adversely affect a wide variety of water-based recreational 

activities in North Carolina, including swimming, boating, and fishing. Lack of water can also be 

damaging for the roughly 400 golf courses across the state, which employed over 12,000 people in 

2017.126,127 

Flooding and wind 
As hurricanes become more severe, parks and recreation areas across the state are likely to experience 

increasing damages. The size and value of these future damages are uncertain, but for reference, 

Hurricane Florence is estimated to have caused as much as $17 million in damage to local parks and 

recreation facilities in the state.59 

Wildfire 
An increased probability of wildfires due to more extreme droughts is likely to have impacts across the 

state’s extensive park and recreation lands. Although wildfires often have beneficial long-term impacts 

on the parks’ ecosystems, they can also damage trails and facilities for recreational users and be costly 

to manage.128  

Warmer water temperatures 
In the Mountain region, increasing temperatures in cold-water streams will have a negative impact on 

recreational trout fisheries. For example, one study estimates that a 2°C increase in air temperature will 

decrease trout habitat by almost 14%, which will reduce the average recreation value experienced by 

trout anglers by $1,300 per year.129 With an estimated 170,000 trout anglers in North Carolina per year, 

this translates to an annual loss of over $230 million. 
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Air quality changes 
An increased probability of wildfires due to more extreme droughts is also expected to have a negative 

effect on air quality. In areas where visibility is highly valued by tourists and recreational visitors, such as 

the Smokey Mountains National Park and other parts of the Mountain region, these changes will have 

particularly damaging effects.130  

Invasive species 
In the Coastal region, the North Carolina Division of Parks and Recreation is already devoting significant 

resources to fight 35 invasive plant species (including privet and cogongrass) across 25 park sites. Higher 

temperatures, as well as sea level rise and higher intensity tropical storms, are expected to create 

additional pressures on park budgets by increasing introductions and spread of invasive species.131 



Section 4 
Climate Change and North Carolina:  

Near-term Impacts on Society and Recommended Actions  40 

 

4. What actions can be taken to address 
climate change in North Carolina? 

  

Section 4 
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Climate change is already impacting North Carolinians. Summers are hotter and longer. Storms are 

stronger and more frequent. Flooding is more common and pervasive. The damaging effects of these 

hazards are mounting, and they will continue to grow into the future.  

So, what can be done? Aggressively moving away from fossil fuels, like coal, oil, and gas, will help avert 

the most catastrophic impacts of climate change. While there is no substitute for federal action on 

climate, state initiatives are essential to making critical near-term reductions, helping mitigation of 

greenhouse gas (GHG) emissions and offering a roadmap for ambitious federal action, especially since 

North Carolina ranks among the nation’s top 15 emitters of CO2. Not only could North Carolina set an 

example for other states but taking the lead on state climate action could lead to accelerated 

investment in the clean energy economy, promoting the growth of businesses and jobs.  

Though mitigation is essential for reducing harm in the future, even if we cut emissions, our climate will 

continue to change because of past emissions. For the climate hazards we can no longer prevent, we 

must embrace measure that lessen their impacts through adaptation and strengthen our ability to 

recover faster through resilience. Adaptation will help avoid or lessen the impacts of climate change, for 

example by raising road surfaces to avoid sea level rise flooding. Resilience, or our ability to withstand 

and recover from the impact of climate change, might entail restoring river ecosystems to better slow 

and absorb flood waters or by strengthening disaster response teams and networks. Both approaches 

provide useful avenues for addressing climate hazards. They can sometimes be hard to distinguish from 

each other, with the terms often being used interchangeably. Many actions we take to deal with climate 

change can provide a mix of adaptation, resilience, and mitigation (ARM) benefits.  

Measures taken to address climate hazards will often offer a combination of direct benefits, indirect 

benefits, and co-benefits. Direct benefits come from a measure’s ability to lessen impacts (adaptation), 

improve our ability to recover from impacts (resilience), or prevent additional climate change 

(mitigation). Indirect benefits are additional ARM benefits that occur elsewhere because of the measure 

taken. For example, restoring a forested wetland to help with flood control (adaptation) may help to 

naturally remove carbon from the atmosphere (mitigation). Co-benefits are other non-climate-related 

benefits. For example, restoring a coastal marshland to provide natural protection against storm surges 

(adaptation) can also provide nursery habitat for fish, which benefits both commercial and recreational 

fisheries. 

All three ARM approaches have a role to play in addressing climate hazards. Policy makers, industry, and 

the public face a wide array of options for each. Particularly for adaptation and resilience measures, the 

best option for addressing the impacts of climate hazards will depend on a community’s local economy 

and supporting ecosystem. Evaluating the costs and benefits of each and identifying the best suite of 

options will require the combined support of careful research and engaged communities. 
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4.1 Recommended Actions for Climate Mitigation 

North Carolina is currently participating with 24 other states in the U.S. Climate Alliance.132 As part of 

this alliance, the state has committed to implement and accelerate policies to reduce greenhouse gas 

emissions and to promote clean energy policies. To meet these climate mitigation commitments, we 

recommend actions, such as the following. 

Implement a concrete, declining, and enforceable limit on climate pollution, paired with a price on 

state emissions that will incentivize meaningful, cost-effective mitigation 

- Establishing a declining enforceable limit and using a price for each ton of CO2 (and other 

greenhouse gases) emitted to achieve that limit can ensure that emissions are reduced dramatically 

throughout the economy quickly and at low cost. A price can reduce pollution across the economy, 

but it must include provisions that tie it to clear, measurable pollution reduction goals and include 

provisions to help ensure those goals are met. Revenue from the price can be used to support any 

number of fiscal priorities, such as returning revenue to consumers, or used to support further clean 

energy investments – most importantly striving to achieve mitigation of GHGs and other pollutants 

in disproportionately impacted communities. Federal legislation that places a limit and a price on 

GHG emissions is critical; however, in the absence of such policy, many states can take concrete 

action to reduce GHG emissions through programs, like the Regional Greenhouse Gas Initiative 

(RGGI). This program puts a declining limit on total CO2 emissions in the mid-Atlantic and northeast 

states’ electricity sector. Since 2009, it has successfully reduced CO2 emissions by over 35% across 

the region and lowered electricity prices by an average of 2%.133 North Carolina can and should take 

action to curb climate pollution by joining initiatives, like RGGI, or by initiating its own approach to 

limit and cut its own emissions. 

Reform state utility regulations in a way that removes barriers and creates incentives for clean energy 

and carbon reduction technology investment. Building on North Carolina’s Renewable Portfolio 

Standard, a clean energy standard would help reduce emission in the electricity sector by requiring that 

a certain fraction of the energy come from low or non-emitting technologies. Low-emissions generators 

receive credits for their generation, making them more cost competitive against higher-emitting 

generators. With 35% of current emissions, stronger clean electricity policies can have a substantial 

impact on our emissions and support emissions reductions in other sectors through electrification.134 

Spur the adoption of electric vehicles. Transportation accounts for 33% of greenhouse gas emissions in 

North Carolina. Electric vehicles have emerged as the most market-ready alternative to tailpipe 

emissions. Combined with stronger electricity sector emissions policies, hastening the adoption of 

electric vehicles, by lowering their cost through vehicle purchase incentives, electricity rebates, and 

expanded charging infrastructure, can provide substantial emissions reductions for North Carolina. In 

addition to providing incentives for personal vehicles, the state government and its municipalities can 

prioritize the purchase of electric fleet vehicles, such as school and city buses and public utility trucks. 

Incentivize electrification and efficiency investments. Investing in industrial equipment that is more 

energy efficient and electric can substantially reduce North Carolina total emissions. North Carolina’s 

industrial sector accounts for 12% of the state’s greenhouse gas emissions. Paired with stronger clean 

energy policy in the electricity sector, state investment incentives to reduce and electrify industry’s 

energy demand will reduce emissions and may improve North Carolina’s economic competitiveness. 
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4.2 Recommended Actions for Climate Adaptation/Resilience in North 

Carolina 

To strengthen resilience and most effectively adapt to climate change, public and private sector decision 

makers should systematically evaluate and address climate-related risks in their planning and 

investment decisions. The first step is to identify how relevant stakeholders or assets are expected to be 

impacted by different climate hazards. The next steps are to identify different courses of action and to 

evaluate how they affect (or are affected by) these risks.  

Build partnerships and take advantage of resilience tools and lessons learned across the country. Even 

simple checklist systems can be useful starting points for assessing risks, preparedness, and options.135 

In other cases, more detailed approaches can be applied, such as the 5-step Building Resilience Against 

Climate Effects (BRACE) Framework, developed by the Centers for Disease Control and Prevention 

(CDC) to help communities prepare the health effects of climate change.136 

Continue to implement and refine state-level resilience plans. North Carolina has been proactive in 

developing state-level plans for addressing climate-related risks. For example, the 2016 Hazard 

Mitigation Plan identifies hazards and actions to improve preparation for, response to, and recovery 

from natural disasters. More recently, the 2020 North Carolina Climate Risk Assessment and Resilience 

Plan outlines strategies and recommendations for applying the state’s infrastructure, assets, programs, 

and services to strengthen resilience. 

Incentivize resilient farming practices that have multiple benefits. Many farming practices, such as low-

tillage and cover crops, not only improve soil productivity and control erosion from farm fields, but they 

can also reduce stormwater runoff, protecting downstream areas from flooding and poor water quality. 

In addition, they help mitigate climate change by sequestering carbon in farm soils. 

Support data collection and research that advance understanding of resilience-building strategies. To 

be most effective, resilience strategies need to be supported by evidence and science. Valuable 

investments in this critical knowledge base can range from funding advanced research and development 

into climate resilient crops and building and road designs, to engaging ordinary citizens in data gathering 

activities and networks, as well as creating centralized repositories for the resulting findings and data. 

Take advantage of public and private programs funding resilience planning and action. Building 

resilience to climate change requires resources. Fortunately, several funding sources, ranging from 

federal grant programs to private foundations and public-private partnerships, offer opportunities for 

communities committed to climate adaptation. A useful introduction and summary of these 

opportunities is provided in NOAA’s U.S. Climate Resilience Toolkit.137  

Protect and conserve multi-benefit natural lands. Many natural lands, such as forests, wetlands, and 

grasslands provide a wide variety of benefits to society, which can include not only climate mitigation 

and resilience benefits, like carbon storage and floodwater retention, but also a range of other benefits, 

including wildlife habitat, natural water filtration processes, and recreational resources. A priority for 

climate adaptation should be identifying and conserving natural lands with the highest combined value 

of benefits.  

 

https://toolkit.climate.gov/content/funding-opportunities
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Incorporate nature-based shoreline protections. Although hard structures, like seawalls and dikes, can 

help to protect coastal communities from flooding due sea level rise and more intense storm surges, 

other approaches that mimic natural systems, such as expanded marshlands and dune ecosystems, can 

also provide these protections. These nature-based approaches can also be more cost-effective in the 

long-term, and they often provide additional benefits, such as habitat for coastal wildlife.  

Incentivize voluntary relocation of homes and businesses away from high-hazard areas. For an 

increasing number of properties and residents across the state, the dangers and expected maintenance 

and repair costs due to high flood risks and other climate hazards are far greater than the cost of moving 

to similar property in a lower risk area. Programs that encourage and compensate property owners for 

voluntarily moving to lower risk locations can be cost-effective ways to reduce the toll and impacts of 

climate hazards. However, these programs can only be successful if they fully engage and are equitable 

for the communities involved.138  

Invest in urban green infrastructure. Expanding the portion of urban lands that contain natural 

vegetative cover – such as with green roofs, rain gardens, wetlands, and parks – can help to offset many 

of the climate hazards made worse by hard surfaces. They can counteract the health risks and 

discomfort caused by urban “heat island” effects, and they can absorb rainwater that would otherwise 

flood downstream areas They can also improve urban quality of life by filtering pollutants from the air 

and by providing aesthetically pleasing and enjoyable outdoor areas. Investing in microgrid electric 

systems can also benefit areas most vulnerable to hurricane and storm impacts. 

 

4.3 Conclusions 

Although climate change will have wide-ranging impacts across the state, regions and sectors, there is 

an even broader array of promising actions that can be taken at the state, regional, and local level to 

lessen these impacts and create co-benefits, such as improved air quality and job creation. The actions 

listed above represent an important but relatively small sample of the many options available.  

Selecting the best options for communities in North Carolina will require careful consideration of their 

costs, but it is equally important to fully account for the multiple and diverse benefits and co-benefits 

that so often come with climate action.  

• Many nature-based solutions, such as restoring forest wetlands and planting trees, have a long 

list of benefits. As noted previously, these benefits include offsetting greenhouse gas emissions 

through carbon storage and strengthening resilience against climate hazards, like floods. In 

addition, they provide jobs, wildlife habitat, and opportunities for outdoor recreation.  

• Many clean energy programs, in addition to reducing greenhouse gas emissions, also make 

important contributions to the state’s regional and local economies. For example, it is estimated 

that from 2007 to 2018, clean energy programs in the state contributed almost $17 billion to the 

state’s economy – especially in the Coastal region – and supported an average of over 14,000 

jobs per year.139  

• Expanding the scale of and experience with clean energy alternatives is critical for bringing down 

their costs and making them more competitive. In many cases, zero-emissions alternatives, such 

as renewable energy technologies and electric vehicles, have become less expensive to own and 

operate than their fossil fuel–based infrastructure. These trends are expected to continue.140  
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• In addition to lowering GHG emissions, reducing fossil fuel use can reduce other pollutants like 

airborne particulates that cause respiratory illnesses and can sometimes be fatal. In some cases, 

the total value of these air quality co-benefits can be just as large as the main climate-related 

benefits of reducing fossil fuel use.141 

• Climate action can be an important vehicle for addressing social inequalities, particularly when 

socially vulnerable populations are disproportionately harmed by climate hazards. If equitably 

implemented, programs to protect citizens against the effects of hazards, like extreme heat and 

inland flooding, can be especially beneficial for people of color and low-income communities. 

• Action is contagious. Evidence from observing community behaviors has repeatedly shown that 

healthy habits spread from person to person. 142 With these beneficial ripple effects, actions 

taken by a few to reduce fossil fuel use or to adopt resilient farming practices can motivate 

change across an entire community. Similarly, taking leadership on climate action in North 

Carolina can serve as a catalyst for change across the country. 
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