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Planning for a transportation system that sup-
ports millions of users across three counties is 
a complex undertaking with multiple challenges. 
As part of planning for the system, the CRTPO 
works with its partners to identify current and 
future conditions, and the tools, strategies, and 
projects to address identified needs. In addition, 
the CRTPO monitors performance to determine 
the most effective allocation of resources for 
transportation improvements. Some of the key 
issues facing the CRTPO’s planning area include 
rapid growth, funding shortfalls, equity, and re-
sponding to unexpected events that impact 

Chapter 04
Challenges 

Facing the Region

transportation in the region. This chapter de-
scribes how each of these issues affect the 
CRTPO planning area. 

Tools, planning initiatives, and recommended 
strategies to address the respective issues are 
listed at the end of each section. Chapter 5 pro-
vides additional detail about addressing trans-
portation challenges in the region. 
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Rapid Growth
As mentioned in Chapter 3, the Charlotte region 
is one of the fastest growing in the country. The 
CRTPO planning area population is expected to 
grow by nearly one million people by the year 
2050. Employment is also anticipated to in-
crease by 600,000 during the same time frame. 
With substantial growth of both population and 
employment, increased demands on the trans-
portation system are inevitable. 

As of 2019, approximately 80% of workers drove 
alone to get to work in the CRTPO planning area, 
suggesting there is an opportunity to expand 
the network to provide other mode choices.  In 
addition, the roadways in the CRTPO planning 
area that are at or above capacity is anticipated 
to increase from 10% in 2018 to approximately 
42% in 2050.1 These indicators demonstrate the 
anticipated demands on the roadway network. 
Increased congestion leads to unreliable travel 
times that results in longer commutes.

The rapid growth in the region is also contribut-
ing to demographic changes, resulting in more 
diversity. The percentage of white, non-Hispanic 
population in the Charlotte metro area decreased 
from 2010 to 2019 and the percentage of all non-
white racial groups combined, increased. These 
changes have important implications for land 
use and the transportation system. Data shows 
that non-white households are less likely to own 
cars, meaning they are more dependent on al-
ternative modes of transportation for routine 
travel.2

1  See Congestion Management Process, Chapter 5.

2 https://nationalequityatlas.org/indicators/Car_access#/
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It is important that planning and investment ac-
tivities account for the increased demands on 
the transportation network from the growing 
and changing population and the needs of an 
expanding workforce. Providing mode choices, 
such as transit and bicycle and pedestrian ac-
commodations, is one of the CRTPO’s 2050 Met-
ropolitan Transportation Plan (MTP) goals and is 
a significant consideration when making trans-
portation investment decisions. The high rider-
ship of the LYNX Blue Line light rail and Express 
Bus Routes serving the planning area offer ev-
idence that people with access to alternative 
travel options are willing to utilize them. The light 

rail began service in 2007, was extended in 2017, 
and prior to the COVID-19 pandemic had ex-
ceeded anticipated ridership since it began op-
erating. Continuing to focus on increased modal 
choices will improve quality of life for residents 
and enhance the economic vitality of the region. 

Adequate maintenance of the transportation 
network with the increased demand is another 
challenge facing the region. Maintaining the ex-
isting system, along with expanding the network 
and offering more mode choices, are crucial ele-
ments in planning for the future.

Tools, Planning Initiatives, and Strategies to Address Rapid Growth:

• Scenario Planning

• Congestion Management Process

• Beyond 77

• CONNECT Beyond

• Emerging Techniques and Technologies

LYNX Blue Line 
Extension in Charlotte
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Funding Shortfalls 
While federal and state revenue sources are used to fund projects for 
future construction, they are not adequate to keep up with the trans-
portation needs in the region. Revenue from sources such as gas taxes 
will be significantly impacted as vehicle efficiency increases and electric 
vehicles (EV) become more accessible and affordable. Transportation 
demands are increasing across the country, and competition for limited 
funding is greater than ever. These financial concerns can be viewed 
from the short-term and long-term.

In the short-term, the North Carolina Department of Transportation 
(NCDOT) spent more than expected on disaster relief and settlements 
related to right-of-way acquisition in 2018-2019, and experienced 
reduced revenue during the COVID-19 pandemic in 2020. During the 
height of the pandemic, fewer people were driving, resulting in less fuel 
purchases and tax payments, meaning lower revenues from motor fuel 
taxes. Revenue from motor fuel taxes comprises 54% of the transporta-
tion funding in North Carolina. These circumstances led to cash balance 
shortages, which caused numerous project suspensions for several 
months in the subsequent years 2019-2020.

In addition to the cash balance shortages and project suspensions, the 
NCDOT revised its cost estimating process to make it more accu-

rate. This revised process revealed increased cost estimates 
for many projects in the planning and design phases in the 

2020-2029 State Transportation Improvement Program 
(STIP). The combination of the above factors led to the 

2020-2029 STIP being over programmed by more 
than $11 billion in 2021, resulting in numerous 
project delivery delays.3

From a long-term perspective, a needs analysis 
was conducted as part of the NC Moves 2050 
statewide strategic transportation plan. The 
needs analysis concluded that through the 2030 
planning horizon, even though anticipated reve-
nues will keep pace with population growth and 

vehicle ownership, the NCDOT will still need 3.5 

3 The MTP financial plan, provided in Chapter 6, referenced the August  
 2020 STIP as the baseline from which to develop future revenue  

 projections and might not reflect the full extent of these short-term  
 impacts to project funding.
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times more funding to address transportation needs. There are over 
$30 billion worth of transportation needs anticipated between 2020 and 
2030 and only $8 billion of revenue. Vehicle types and usage are antic-
ipated to change while federal funding is expected to remain at similar 
levels. If federal funding is not expanded, the development of additional 
state or local funding sources will be necessary.

In March 2019, the NCDOT created the NC FIRST Commission to evalu-
ate North Carolina’s transportation funding needs and provide guidance 
on alternative financial resources. The Commission’s findings are sum-
marized as follows:4 

• Transportation funding will need to increase by at least $20  
 billion over the next ten years

• The fuel tax base is eroding , which is contributing to unpredict- 
 able federal revenues in the future, as displayed in Figure 4-1

• Construction costs are increasing 

• Transportation construction supports over 110,000 jobs in 
 North Carolina5

Figure 4-1 Future Federal Revenues at Risk
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Source: Federal Highway Administration

4  https://www.ncdot.gov/about-us/how-we-operate/finance-budget/nc-first/Docu-
ments/2021-01-08-key-findings.pdf

5  ARTBA analysis, U.S. Bureau of Labor Statistics and U.S. Bureau of Economic Analysis
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For the development of its 2050 MTP, the CRTPO 
conducted a gap analysis to calculate the funds 
needed to complete the projects identified in its 
2045 MTP. The analysis concluded there is an 
estimated $4.6 billion funding gap between the 
funds available for allocation and the estimat-
ed cost of unfunded project improvements. The 
2050 MTP has identified more project needs and 

costs are anticipated to increase, further widening 
this funding gap. In response, the CRTPO conduct-

ed an alternative funding analysis to identify poten-
tial revenue sources to supplement federal and state 

funding. Chapter 5 describes the alternative funding 
analysis, results, and next steps.

In November 2021, the Infrastructure Investment and Jobs 
Act (IIJA) legislation was enacted. This five year federal reau-

thorization identifies $110 billion of additional funding to repair roads 
and bridges and support major transportation projects. Due to the 
timing of the transportation reauthorization, the funding impacts of the 
IIJA were not considered as part of the 2050 MTP financial analysis. 
While the IIJA is expected to lessen the funding gap, the identified needs 
in North Carolina and the lack of revenue increases to keep pace with 
transportation demands continue to be significant issues. The CRTPO 
will continue to pursue additional funding options to address these con-
cerns through coordinated efforts to implement the MTP, Beyond 77, and 
CONNECT Beyond recommendations. In addition, one of the goals of 
the CRTPO’s Strategic Plan is to expand regional transportation funding. 
A key strategy to achieve this goal is to identify funding opportunities 
through regional coordination and partnerships. 

Matthews 
Town Hall

Tools, Planning Initiatives, and Strategies to Address Funding Shortfalls:

• Scenario Planning

• Beyond 77

• CONNECT Beyond

• CRTPO Strategic Plan

• Alternative Funding Sources

• Emerging Techniques and Technologies
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Equity
Equity is defined by the Federal Highway Administration (FHWA) as “a 
measure of fairness in terms of the distribution of costs and benefits 
among members of society.” 6 Transportation planning and decision 
making applies to a broad range of equity issues, highlighted by the fol-
lowing:

• Transportation accessibility, including proximity to  
 convenient and safe mode choices

• Distribution of funding for infrastructure and  
 service improvements, both geographically  
 and in terms of the populations that benefit  
 or are impacted

• Property value increases or decreases  
 based on transportation improvements

• Displacement due to infrastructure 
 projects

• Household income spent on  
 transportation

• Employment and economic  
 development opportunities

• Health impacts

The CRTPO planning area population is be-
coming more diverse, as referenced in Table 
4-1. Transportation policies that place more em-
phasis on highway development impact people 
who cannot afford a car or who do not drive, such as 
low-income, elderly, or disabled populations. Limiting the 
availability of convenient and safe mode choices reduces 
opportunities and impacts quality of life by making it more diffi-
cult to access jobs, schools, healthcare, and other services. In addition, 
access to alternative mobility options helps offset the financial burden 
of transportation costs for low-income households.

6  https://ops.fhwa.dot.gov/publications/fhwahop13033/app_a.htm 

4th St Floating Bus 
Stop  in Uptown 

Charlotte
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Low-income and minority households also 
devote a large proportion of income to transpor-
tation-related expenses. The CONNECT Beyond 
mobility study, which encompasses 12 counties, 
and includes the CRTPO’s three-county planning 
area, assessed equity. One of the indicators eval-
uated was housing affordability. Instead of using 
a traditional measure, the Center for Neighbor-
hood Technology’s Housing + Transportation 
Affordability Index was utilized, which also con-
siders transportation costs related to a home’s 
location, to calculate commuting and other daily 
travel needs. Results of the assessment indicat-
ed the average resident in the Charlotte metro-
politan area spends approximately 52% of their 
income on housing and transportation costs, as 
shown in Figure 4-2, which is 7% more than the 
recommended amount of 45%.

45%
income spent

52%
income spent

Housing + Transportation
Affordability Index
Recommendation

Charlotte Metro Area
Resident Average

Figure 4-2 Housing + 
 Transportation 
 Affordability  
 Comparison

Table 4-1 Racial Composition of Charlotte Metro Area Population

Race  2010 2019

American Indian and Alaska Native 1% 1%

Asian 3% 4%

Black 24% 22%

Hispanic or Latino (of any race) 10% 18%

Native Hawaiian and Other Pacific Islander 0% 0%

White 68% 60%

Some Other Race 3% 6%

Two or More Races 2% 7%

Source: 2010 and 2019 One-Year ACS Estimates
Note: Numbers are rounded for planning purposes.

Source: https://htaindex.cnt.org/
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In addition to a diverse population, there is also geographic disparity between the densely developed 
urban areas and the rural portions of counties within the region. While the dense urban areas serve 
more people, accommodate more jobs, and generally are more congested, it is important for the CRTPO 
to recognize the needs of all member jurisdictions throughout its planning area. Balancing the needs 
of the member jurisdictions, as well as the potential conflicts between roadway improvements and the 
provision of modal choices, is a critical element in planning and decision-making. With limited funding 
availability, equity is a key component of the planning process.

Tools, Planning Initiatives, and Strategies to Address Equity:

• Scenario Planning

• Degree of Impact Analysis

• Active Transportation Screening

• Beyond 77

• CONNECT Beyond

• Alternative Funding Sources

• Emerging Techniques and Technologies

• MTP Roadway Ranking Methodology

South End 
Charlotte Rail Trail 

 Mural Painting
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Maintaining a Resilient and 
Sustainable System
Climate change, severe weather, natural disasters, and other unexpect-
ed events, such as the COVID-19 pandemic, significantly impact trans-
portation. Resiliency and sustainability have become key elements of 
transportation planning to help address the challenges that coincide 
with these threats to the transportation system. Resilience refers to the 
ability to anticipate and prepare for unexpected events, absorb impacts, 
then adapt and respond quickly to recover. Sustainability is focused on 
durability and balancing current needs without jeopardizing the future 
well-being of the transportation system. Resilient and sustainable 
transportation infrastructure provides access to jobs and services with 
minimal economic and environmental impacts and is able to adapt to 

changing conditions without disruptions.

The CRTPO planning area is located in the Piedmont region 
of North Carolina, between the coast and the mountains. 

While it is not often directly impacted by severe weather 
events such as hurricanes or rockslides that have 

struck other areas of the state, the Charlotte region 
experiences and is susceptible to a variety of dis-
ruptions, such as flooding, storms, and drought. 
As shown in Table 4-2, the City of Charlotte 
has the highest number of properties at risk 
of flooding in the state.7 The CRTPO planning 
area is also susceptible to other types of dis-
ruptions, including cyber-attacks, system and 
service failures, and geographic constraints. 

Lake Norman is an example of a geographic 
constraint that limits north-south connections 

between Iredell and Mecklenburg counties and 
east-west connections that overload routes such 

as NC 73 and NC 150.

7 This is mostly due to the fact that Charlotte is the largest city in the state and has more prop-
erties than other municipalities. Municipalities in North Carolina near the Atlantic Ocean, with 
a fewer number of overall properties, have a greater proportion of their total properties at risk.

Lake Norman is an example 
of a geographic constraint 
that limits north-south 
connections between Iredell 
and Mecklenburg counties.
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North Carolina is also one of only five states that owns more than 50% of its roadways. As displayed in 
Table 4-3, the NCDOT maintains over 80,000 miles of roadway, more than any state except Texas. The 
average state Department of Transportation owns and maintains approximately 15,600 miles, or about 
20% of its public roads. The NCDOT is responsible for nearly 75% of the road miles in the state.  In addi-
tion, North Carolina’s comparative spending on transportation is low. The state’s transportation budget 
is inadequate to accommodate the needs of its growing population and unusually large state-owned 
and maintained roadway network. Table 4-4 illustrates that North Carolina spends significantly less per 
state-owned mile than nearly all of its peer states and would need to invest an additional $7.4 billion per 
year to bring its spending to the national average of $142,461 per mile.8

8  Source: https://www.ncdot.gov/about-us/how-we-operate/finance-budget/nc-first/Documents/2021-01-08-final-report.pdf 

Table 4-2 Cities and Towns in NC with the Highest Number of  
 Properties at Risk of Flooding 
Rank City/Town No. of Properties (2020) 

1 Charlotte 17,545

2 Wilmington 11,184

3 Raleigh 8,469

4 Fayetteville 7,957

5 New Bern 7,940

6 Durham 5,958

7 Elizabeth City 5,510

8 Winston-Salem 5,494

9 Oak Island 5,141

10 Greensboro 5,121

Source: https://assets.firststreet.org/uploads/2020/06/first_street_foundation__first_national_flood_risk_as-
sessment.pdf
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Table 4-3 State System Comparisons

State
Total State Owned 

Mileage, 2018
% of DOT Ownership, 

2018
State Owned Bridge 

Structures, 2019
VMT per capita 

(in millions), 2018

Texas 80,455 25.6% 54,432 11,216
North 
Carolina 80,011 74.5% 18,407 12,703

Virginia 59,020 78.3% 13,933 10,666
South 
Carolina 41,296 52.9% 9,419 12,280

Ohio 19,249 15.6% 27,167 9,923
Georgia 17,946 14.0% 14,940 13,569
Illinois 15,900 10.9% 26,825 8,414
Tennessee 13,920 14.5% 20,226 12,814
Florida 12,104 9.8% 12,518 11,798

Source: NC FIRST Commission

Table 4-4 State Spending Comparisons

State

Transportation 
Fund Revenue 

Sources (in 
millions),  
FY 2019

Transportation 
Expenditures as 
% of Total State 
Expenditures,  

FY 2019

Highway 
Spending Per 

Capita, FY 2017

Transportation 
Spending Per 
VMT, FY 2019

Transportation 
Spending Per 
State Owned 
Mile, FY 2019

Florida $ 8,889 12.1% $ 537 $ 0.04 $ 734,404

Illinois $ 4,142 6.5% $ 731 $ 0.08 $ 260,510

Ohio $ 3,231 4.8% $ 520 $ 0.08 $ 167,851

Texas $ 10,515 11.1% $ 554 $ 0.03 $ 130,693

Georgia $ 2,086 7.1% $ 418 $ 0.07 $ 116,238

Tennessee $ 963 6.1% $ 334 $ 0.11 $ 69,182

Virginia $ 3,555 12.6% $ 582 $ 0.10 $ 60,234

North 
Carolina $ 3,942 13.3% $ 474 $ 0.07 $ 49,268

South 
Carolina $ 1,996 8.6% $ 457 $ 0.16 $ 48,334

Source: NC FIRST Commission
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Tools, Planning Initiatives, and Strategies for Maintaining a Resilient and Sustainable System:

• Scenario Planning

• Congestion Management Process

• Beyond 77

• CONNECT Beyond

• Alternative Funding Sources

• Emerging Techniques and Technologies

• Environmental Mitigation Activities

North Carolina’s high rate of roadway ownership, 
coupled with lower than average spending, will 
hinder the state’s ability to maintain and upgrade 
the roadway network to implement improve-
ments for long-term sustainability.

Disruptions to the resiliency and sustainability of 
the transportation system contribute to safety 
concerns, reduced reliability, impediments to 
emergency response, and reductions in eco-
nomic productivity. Additionally, weather events 
and natural hazards alter the lifecycle of the 
transportation system, which increases costs in 
the long-term. Limited transportation resourc-
es are often diverted from other needed projects 

to repair damages sustained after unexpected 
events such as natural disasters. The NCDOT 
has seen its disaster-related costs rise sharply 
in the past decade, increasing from an average 
of $54 million per year from 2009 to 2013 to ap-
proximately $165 million per year on average 
from 2014 to 2019.9 These additional and un-
anticipated expenses also adversely impact the 
resources for regular maintenance and improve-
ment projects, further complicating the funding 
scenarios.

9 NCDOT: https://www.ncdot.gov/about-us/how-we-operate/
finance-budget/nc-first/Documents/2021-01-08-final-re-
port.pdf

Cattlemans Road 
Bridge Washout in 

Iredell County
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