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APPROACH

In considering how North Dakota might change in the future, North Dakota Department of Transportation (NDDOT)
embarked on an illustrative and informative approach to scenario planning that reflected on several key questions:

e  What are some of the major trends and disruptors coming to North Dakota?
e  What major uncertainties or risks are out there?
e What will be the most significant drivers of change in the next 5, 15, 25 years?

The graphic below illustrates how scenario planning differs from a point forecast approach. A point forecast attempts
to discern precisely what the future will hold based on current conditions, an exploratory scenario planning approach
considers several plausible futures. In this case, each plausible future is also linked with potential transportation
outcomes. Transportation Connection research and outreach activities identified four plausible futures - urban
growth, rapid innovation, rural renaissance, and economic challenges - each of which are explored in more detail in
Section 3 of this document.

TODAY TOMORROW

EXPLORATORY
POINT FORECAST
. ALTERNATIVE FUTURES

Planning for a single point in time or
Rapid
innovation
Rural
renaissance
Economic
challenges

A scenario planning process enables NDDOT to consider how changes in these trends and disruptors could result in a
range of possible outcomes on the transportation network. Understanding the spectrum of different outcomes allows
NDDOT to design a plan that is flexible and responsive to the future’s uncertainties. As different trends emerge in
different parts of the state, the Department can adjust its policy and programming to deliver the transportation
solutions that most effectively address the needs and priorities associated with the trends.

preferred alternative based on current

PLAUSIBLE FUTURE SCENARIOS

Exploratory scenario planning identifies a range of

plausible alternative futures and links those
futures with potential transportation implications,

impacts, and future strategies

FINDINGS

As part of the Scenario Planning exercise, NDDOT incorporated a survey for Department staff and external
stakeholders, including the public, on the four scenarios to obtain feedback on the probability of each scenario
occurring and the impact that the scenario would have on transportation needs and priorities if the scenario were to
occur. Results of this survey are presented in the Survey Summary Appendix.
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NEXT STEPS FOR SCENARIO PLANNING

NDDOT used the findings of the Scenario Planning exercise to develop strategies in Transportation Connection that
respond to the needs and priorities that stakeholders identified. Moving forward, the Department will use these
findings to guide future planning efforts, including the Statewide Transportation Improvement Program, the State Rail
Plan, the State Freight Plan, and the Statewide Active and Public Transportation Plan.

The Scenario Planning activities will enable the Department to analyze data related to the movement of people and
goods throughout North Dakota, identify emerging patterns, and align them with the priorities and needs of the
scenarios. As new disruptors emerge and their impacts are seen in the transportation data, NDDOT will be able to
design and deliver transportation solutions that respond to the identified opportunities and challenges.

Key drivers of change include population, economy, development, technology, environment, policy, and risk. This
section explores various plausible futures in North Dakota in each of those categories, describing outcomes at each
pole of a spectrum of innovation and change. One end of this spectrum is characterized by slow growth and moderate
to no deviation from the current trends in North Dakota. The other end of this spectrum describes a situation of strong
growth and significant change from the conditions we see today.

PEOPLE AND PLACES

e Urban Development | At one end of the spectrum, North Dakota could see continued population decline in
rural communities and the presence larger farms that employ relatively fewer workers. The other end is
characterized by growth that is concentrated in cities and centers.

e Older and Younger Residents | North Dakota’s population could continue to grow older and see a Gen Z
brain drain as young people leave rural areas for urban ones. In a high-change future, communities may
become increasingly age-diverse.

e Western North Dakota Growth | North Dakota could fall into a cycle of boom and bust communities or see
sustained and consistent community and economic growth.

e Migration and Immigration | A low-change future is characterized by slowed migration and population
outflows, while a strong growth, high-change future is characterized by increased migration and diverse
residents.

e Rural Revitalization | At one extreme, growth is concentrated in urban areas and there is little net new
population growth statewide. At another, there is growth in rural communities as new residents move to
smaller, historic centers.

Pl

e Rural population decline; larger farms,
fewer workers

e Concentrated urban growth

e Aging faster; brain drain e Age-diverse communities

e Boom and bust cycle e Sustained growth

e Slow migration and population outflows e Increase in migration; diverse residents

e Urban growth; little new net population e Rural growth; new residents move to
growth in state historic centers
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ECONOMY AND BUSINESS

e Industry Diversification | North Dakota could continue its transition into commodity-based regional
economies or see diversified regional industries.

e Automation of Production | While the automation of technological industries could proceed at its current
rate, the country could also see rapid automation in production industries.

e Employment Patterns | Local production and gig/remote work rural opportunities could prove to be the
main source of employment in North Dakota. In contrast, a high growth future is characterized by more
employment opportunities created in urban centers.

e Energy Production | A fracking ban would likely lead to a significant drop in exploration and an uptick in the
non-carbon-based fuels of the future. Personal energy production could become the dominant model, along
with distributive generation. On the other end of the spectrum, an expansion in production and international
markets might be accompanied by new extraction technologies and advances.

e Agricultural Production | With a shift to high-production, large-scale global markets, North Dakota could
see a singular, commodity-based agricultural production model. In a high-change future, agriculture could
shift to low-volume, specialty, and small producers, leading to local, organic, and diversified markets.

¢ Retail and Consumer Behavior | At one end of the spectrum, retail and consumer behavior might be
characterized by local business, entrepreneurship, and a mix of retail and consumer services, leading to
sustainable and diverse local economies. In a high-change future, North Dakota could see accelerating e-
commerce, online services, fewer independent stores, and more distribution needs. This would likely result in
less community-based spending.

A

e Commodity-based regional economies e Diverse regional economies

e Continuing automation e Rapid automation

e Gig work and local production in rural areas e Work concentrated in urban areas

e Fracking ban; rise in non-carbon fuels e International markets; new extraction tech

e Low-volume local production; specialty;

e Global, commodity-based markets . .
diverse; organic

e Local business; entrepreneurship; diverse e Online services and e-commerce; fewer
local economies independent stores
TECHNOLOGY

e Connected and Autonomous Vehicles | In a low-change future, there continues to be slow market adoption
of CAVs and limited deployment. A high-change future is characterized by rapid adoption of these vehicle
technologies.

e Smart Cities and Infrastructure | On one end of the spectrum, North Dakota could see limited development
of connected systems. An alternate future is characterized by the development of comprehensive smart
networks.

e UAS Applications and Markets | There could continue to be limited application and slow deployment of UAS
applications. Alternatively, a high-change future could see rapid deployment of UAS across markets.

Data and Information Sharing | Futures in this area envision either low adoption of personal connectivity
or increased applications for connected devices.

North Dakota Long Range Transportation Plan 5 www.dot.nd.gov/transportation-connection
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Pl

e Slow CAV adoption and deployment e Rapid CAV adoption and deployment
o Limited smart city development ¢ Significant smart city development
e Limited UAS application e Rapid deployment of UAS
o Slow adoption of personal e Increased applications for connected
connectivity devices
ENVIRONMENT

e Recreation and Tourism | In a low-change future, steady visitor growth yields limited recreational demand.
In a future with significant increase in visitor volume, there is also a significant increase in public access
demand.

e Shared Land Use | North Dakota could see continued development and land use patterns or a shift to
increased shared production and land uses.

e Natural Resource Markets | On one end of the spectrum, there may be a decline in historical exploration and
production. Alternatively, North Dakota could see a significant increase in new wind and water markets.

e Natural Hazard Risks | Natural hazards could continue to pose only periodic threats, while a high-change
future could see more frequent and severe storm events.

o

e Steady visitor growth, limited demand e Increased visitor growth, increased demand
e Continued development/ land use patterns e Shared production and land uses

e Decline in exploration/ production e New wind, water markets

e Periodic disaster risk e Frequent and severe storms

POLICY AND FUNDING

e Funding Sources | Revenues and purchasing power could continue to decline. On the other hand, alternative
tax mechanisms (e.g., a VMT fee) could help hold revenues steady.

e State and Local Funding | With no new transportation funding options, a low-change future could see a
decline in sales/severance tax bases. If additional revenue options were to become available, municipalities in
North Dakota could introduce new programs and experience local revenue growth.

e Federal Involvement | At one end of the spectrum, North Dakota could see continued devolution of
responsibilities, the presence of block grant programs more general in nature and reduced Federal oversight.
At the other, the state could see expansion of Federal oversight, specific grant programs, and increased
accountability.

e NDDOT Roles | NDDOT could continue to take increased ownership of roads and the expansion of
maintenance responsibilities. In a high-change future, the agency could see the devolution of ownership, take
on new roles, and shift its focus to facilitating mobility.

North Dakota Long Range TransportationPlan 6 www.dot.nd.gov/transportation-connection
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. e Revenues hold steady; alternative tax
Revenues decline

mechanisms
No new tax options; decline in tax bases e New revenue options; local revenue growth
Block grants, disperse responsibility, e Expanded oversight, specific programs,
reduced oversight accountability
Increased road ownership, more e Devolution of ownership, new roles, focus
responsibilities on mobility

TRANSPORTATION

e Freight and Goods Movement | Freight and goods could continue their trend towards smaller, faster, more
frequent movements. Conversely, this sector could see a shift towards longer, larger, and heavier trucks and
trains.

e Commute Patterns | A low-change future is characterized by commuters experiencing slower and longer
travel patterns and durations, while the opposite scenario would see shorter, faster and different commute
choices.

e Public and Private Transport Roles | While public and private transportation could continue to be seen as
public goods, a high-change future is characterized by the proliferation of PPPs, privatization of
transportation services, and the leasing of public assets and infrastructure.

e Micromobility and Active Transport | In a low-change future, North Dakotans might continue to rely on
personal vehicles, single-occupancy vehicles, and surface transportation for their mobility needs. In a
different future, they could encounter significantly increased demand for micromobility and more localized
travel choices.

e Shared Mobility and Economy | New vehicles and equipment could continue to be used for personal use. An
alternative future could encompass shared markets and equipment, drones/CAVs, and greater growth in
TNCs and other forms of shared mobility.

e Air Travel and Freight | At one end of the spectrum, air travel might continue to trend towards closure of
regional airports, no public use of UAS spaces, and limited air freight. A high-change future might be
characterized by changes such as UAS, personalized air transport, shared or auto drones, in-state hop options,
and new international markets for air freight.

e Infrastructure and ROW | While traditional trends in this area could continue, an alternate future might
envision air and space, elevated, maximized and shared use infrastructure, elevated modes, denser travel, and
new right-of-way management and maintenance.

<

Smaller, faster freight movement e Longer, larger trucks and trains
Slower, longer commutes e Shorter, faster commutes
Transport as a public good e PPPs, privatization, leasing of public assets

e Demand for micromobility and localized travel

Personal vehicles, SOVs .
choice
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e Shared markets, growth in TNCs/shared
mobility

e Personal use of vehicles

e Closed regional airports, limited air

. e Air and space, elevated modes, denser travel
freight

e Traditional infrastructure trends

Transportation Connection explores several possible futures and the significant change they could bring to North
Dakota - where people live, what they do, how they get around, and what people can expect from their transportation
system. The following scenarios explore how people might travel, work, shop, and communicate in the North Dakota
of the future, highlighting what has changed and what has remained the same.

These scenarios do not suggest that any of these futures will occur or that one is preferred over another; rather, they
describe big-picture possibilities and ask, “what if?” in order to generate flexible thinking.

ALTERNATIVES

RURAL RENAISSANCE

What if our rural areas become communities of choice in the future?

“Imagine you just moved into your new smart house with open space and
fields all around. You check your greenhouse before getting on a call with
customers on the other side of the globe, while your spouse is out in an
outbuilding 3D printing drone components for a manufacturing company

based in North Dakota.”

North Dakota Long Range Transportation Plan 8 www.dot.nd.gov/transportation-connection
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In this future, sustained economic growth and technological advances across the state provide opportunities for
remote work and local and specialty agricultural production. North Dakota's small towns and rural areas become
communities of choice, attracting new residents and building sustainable, vibrant local centers. Investments in
broadband yield returns with all communities, industries, and infrastructure increasingly connected. Recreation and
tourism transform into drivers of local economies. Resiliency planning largely mitigates natural hazard risk,
encouraging new development.

This future is built around several key features:

e Rural communities become drivers of new population growth
e Gig work and home-based advanced manufacturing take off

e Local energy and agricultural production

e All industries are connected, smart, and efficient

e Local economies diversify and small town centers expand

e Recreation and tourism increase

e Mitigation reduces natural hazard risks

T i 4
_J b
r‘,,‘_- et |

SELF DRIVING

TAXI

CENTERS AND CITIES

What if our cities grow quickly and become the centers of the state?

“Imagine you and your family are living in a new high rise with your job just
a few blocks away. You moved into the city recently because this is where all
the opportunities are. No one travels very far anymore as your shopping,
schools, workplaces, and even entertainment are all streamed or delivered

right to you.”

In this alternative, all new job growth is concentrated in existing urban cities and centers as North Dakota's economy
becomes entirely services oriented. Migration into urban places and community centers drives growth into just

North Dakota Long Range Transportation Plan 9 www.dot.nd.gov/transportation-connection
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several hubs around the state and rural communities experience accelerated declines. Connected devices,
micromobility, and smart infrastructure make it easier, safer, and more convenient to move around urban areas with
car-light lifestyles. Urban growth spurs need for resiliency and mitigation planning. Increased traffic and emissions in
urban areas facilitates EV adoption and expansion of alternative energy markets.

This future is built around several key features:

e Mass migration to cities occurs and all new growth is concentrated in urban areas

e Economy diversifies into professional and technical services

e Energy and agricultural remain important, but their share of economic growth slows

e Energy production becomes more distributed and diversified

e Connected devices and smart infrastructure make it easier, safer, and more convenient to travel

e  Urban growth spurs need for natural hazard mitigation around centers

SMART AND CONNECTED

What if innovations accelerate and we live in a tech-driven future?

“Imagine yourself with instant connectivity where everything around you
has sensors, data streams, and is connected to everything else. Your work is
mostly online and you can live anywhere and visit everywhere. It's easy to
hail an autonomous drone and zip across the town or the state in a matter of

minutes.”

In this alternative, accelerated innovation in all sectors, starting with agriculture and energy, leads to growth in tech
centers around the state. Growth brings new opportunities and new industries to North Dakota. New residents and
new job opportunities drive rapid population increases and creates diverse communities with new mobility needs.
Rapid advances lead to entirely new uses of airspace and ground transport as drones and shuttles become
commonplace. Data and connectivity expand dramatically to connect North Dakota to the world. Shared land use, new

North Dakota Long Range Transportation Plan 10 www.dot.nd.gov/transportation-connection
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natural resource markets, distributed energy grids, and new infrastructure demand expands development pressure
and heightens natural hazard mitigation needs.

This future is built around several key features:

e New residents move in and spur growth in diverse communities around the state
e Technology and innovation spurs job opportunities in new industries

e  Online work and remote jobs grow significantly

e Energy and agricultural industries rapidly automate and become tech-driven

e Bigdata and smart infrastructure connect North Dakota to the world

e New technology is rapidly adopted

e Natural hazard risks and shared land uses increase as the state is rapidly developed

GHOST TOWNS

What if North Dakota's economy collapses and quality of life changes dramatically?

“Imagine yourself looking for a job half a world away. There isn't much left
to do anymore after the energy industry collapsed and frequent storms made
agricultural unprofitable. Your friends and family have already moved away
after repeated floods, market uncertainties, and with so few jobs still
available in the state.”

In this alternative, prolonged depression in energy and agricultural commodity markets leads to job losses and the
collapse of local industries across the state. North Dakota ages more quickly as younger generations move away to
look for work and communities are unable to make quality of life investments. With limited business investment,
North Dakota falls behind in adopting new industry, transportation, and communications technologies. Increasingly
severe and frequent storm events decimate vulnerable communities and infrastructure.

North Dakota Long Range Transportation Plan 11 www.dot.nd.gov/transportation-connection
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This future is built around several key features:

e Population declines across the state as residents move away

e Communities age more quickly as younger residents seek job opportunities elsewhere

e Energy and agricultural industries decline due to policy changes and international trade disruption
e Limited business investment slows the adoption of new technology and innovations

ACCESS TO SERVICES

Access to services is critical to health, wellness, and happiness.
Services may include medical facilities, pharmacies, grocery stores,
social services, libraries, and recreation activities. Access can be a
two-fold problem: the distance people must travel to services and the
barriers people face in traveling to services. In urban areas, people
usually contend with barriers in traveling. This includes roadways
with high speeds, lack of sidewalks, infrequent transit, lack of
parking, and lack of a direct path because of an interstate or natural
boundary. For rural residents, they have to contend with both parts
of the access issue. They may travel long distances to access services
and as the length of the trip increases so do the chances that they will
face barriers.

KEY TRANSPORTATION ISSUES

e Food security is a lack of access to enough food for an active, healthy life. There are three counties, Sioux,
Benson, and Rolette, where 15 percent of residents are food insecure. Overall, only 7 percent of North Dakota
residents are food insecure, well below the national average of 12 percent.! These statistics highlight the
disparities in access based on geography.

e Disabilities can affect a person’s ability to get around. Some physical disabilities prevent people from driving,
which is a direct and significant impact. Other disabilities may limit employment opportunities. Nearly 20
percent of people living in poverty have at least one disability.1

e North Dakota drivers rank third in the nation for annual Vehicle Miles Traveled (VMT). Only drivers in lowa
and Alabama drive more. The average North Dakota driver covers more than 17,000 miles per year. iii This
means higher travel costs for drivers and more wear-and-tear for roads.

DRIVERS OF CHANGE IN NORTH DAKOTA

e Nearly 20 percent of grocery stores in North Dakota’s rural areas have closed in the past six years.lV Over the
same time, adult obesity rates have increased by 5 percent to 33 percent.” Although this is below the national
rate of 40 percent, North Dakota is one of nine states to reach this level."! As obesity rates climb and grocery
stores close, rural residents will continue to have issues accessing fresh, healthy food.

e  All public schools have a minimum of 100GB internet connectivity and more than 94 percent of households
have access to high-speed internet.ii This level of connectivity allows residents across the state to work and
learn from home. Two benefits of this development are a reduction in trips and congestion; and improved
access to employment and educational opportunities.
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e Between 2010 and 2025, the number of adults aged 65 and older is expected to increase from 12 percent of
North Dakota’s population to 18 percent.'iii Addressing the issue of access will require more intensive
programs targeted to address the mobility needs of the elderly.

FUTURE UNCERTAINTIES AND DISRUPTORS

e Ifurbanized areas continue to grow and rural areas see their populations flatten or decrease, services and
amenities may continue to close, decreasing quality of life for rural residents.

e  With COVID-19, employers have been forced to implement work from home policies. With this experience,
some employers may decide to utilize this work option in the long-term, potentially expanding employment
options for people in rural or small urban areas.

North Dakota Long Range Transportation Plan 13 www.dot.nd.gov/transportation-connection
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Rural Amenities

As people concentrate in metropolitan areas, amenities like
grocery stores and health care facilities might follow. With
these reductions, rural residents may experience increased
isolation and decreases in quality of life. To combat a
reduction in services in rural areas, businesses may need to
rethink their operations. An example is a pilot program run
by the Association of Rural Electric Cooperatives. The
program assists rural grocers with collectively purchasing
food. The goal is to help rural grocers secure lower prices
that they can pass along to their consumers, helping them
stay competitive with larger stores.x Telemedicine services
may also counteract the urbanization of health care facilities,
allowing people to speak with doctors and receive health
care guidance from anywhere. However, lower costs may not
counteract the loss of consumers in a region, and the closure
of grocery stores and other amenities may accelerate. This
could increase travel for consumers while putting them at
greater health risk.

Access Impacts:

More Rural Less Rural

Services Services
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Travel Options for People with Mobility Challenges

North Dakota is a large state with several urban areas, but
the majority of the state’s geography is rural. This has led to
people driving long distances to access services such as
medical facilities, pharmacies, grocery stores, social services,
libraries, and organized recreation activities. However, many
people have difficulties driving due to mobility challenges,
such as a physical or cognitive disability. These challenges
are common among the elderly, who are expected to
represent 18 percent of North Dakota’s population by 2025.
People with mobility challenges must rely on alternative
travel means, such as public transit or human service
transportation, in order to access these amenities. Such
services are often expensive to provide and rely on federal
and state subsidies. Long travel distances exacerbate the
challenge.

Access Impacts:

@ A

Less Demand for
Alt. Mobility

More Demand for
Alt. Mobility
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Telecommuting

Broadband coverage and COVID-19 have created an
atmosphere where some North Dakota residents can choose
where to work and live independent of each other. Many
employers were forced to enact work from home policies in
response to COVID-19. Through this process, some
employees and employers have learned that working from
home is a mutually beneficial policy. Both Facebook and
Twitter have announced work from home policies that allow
employees to work from home permanently. This means the
tech giants could start employing people across the nation in
locations much less expensive than San Francisco. These
work from home policies may greatly expand employment
opportunities in North Dakota.

Access Impacts:

[ A O

More Work Less Work

From Home From Home
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Learning & Workforce Development at Home

Broadband coverage may expand education opportunities
for students and working professionals. Students in K-12
may continue to attend traditional schools, but they may also
access additional classes and courses not offered at their
local school. The ND Department of Public Instruction has
recently piloted an online preschool program for rural
students. The program focuses on literacy activities for
students and online guidance for parents. Professionals
seeking additional certifications and training may access
courses online instead of traveling to a centralized training
facility. These opportunities will improve access in remote
areas and may reduce regular travel for work- and
education-related trips.

Access Impacts:

O A o

More Learning
At Home

Less Learning
At Home

i Feeding America. “Food Insecurity in North Dakota, 2018.” Food Insecurity among the Overall Population in North Dakota
ii North Dakota Compass. “Health Trends.” Jun 2019. ND Compass Health Trends

iii National Household Travel Survey, 2017.

iv KFYR. “New initiative to help rural grocery stores.” 20 Dec. 2019. New Initiative to Help Rural Grocery Stores

v ND Compass. “Health trends.” ND Compass Health Trends

vi United States Centers for Disease Control and Prevention. Overweight & Obesity.

vii Dakota Carrier Network. “DCN delivers one-gigabit internet access to North Dakota K-12 schools.” 21 Aug 2019. DCN delivers one-
gigabit internet access to North Dakota K-12 schools

Internet Access in North Dakota. North Dakota Internet Coverage & Availability in 2026

viii North Dakota Department of Commerce Census Office. Population Projections of the State, Regions, and Counties 2016.
ix KFYR. “New initiative to help rural grocery stores.” 20 Dec. 2019. New initiative to help rural grocery stores

x ND Compass. “Aging Overview.” Aging in Community: An Innovative, Community-based Approach to Support Rural Aging

www.dot.nd.gov/transportation-connection
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AGRICULTURAL TRENDS

North Dakota’s agricultural industry is a key sector of the state’s economy.
Farms and ranches encompass approximately 90 percent of the state’s land
area and 24 percent of workers are employed in the sector.x We are a
leading producer of durum wheat, canola, soybeans, corn, honey, and a
major supplier of beef cattle. These products are traded and consumed
statewide, nationally, and globally. Crops are shipped for export by both
truck and rail and to markets across the world. Transportation represents
roughly a quarter of the cost of some commodities, making transport a
competitive factor for North Dakota producers.

North Dakota’s industry is constantly changing, adapting to market
conditions and adopting new production techniques and technology. The market has changed from semi-trucks with
traditional crops serving local elevators in the 1940s and 1950s to trucks carrying newer, heavier crops with higher
yields traveling further distances to elevators with shuttle facilities. Many of the rail spurs that served small towns
have been abandoned and closed, further increasing the distance between the farmer and the market. What might the
next 20 years look like?

KEY TRANSPORTATION ISSUES

e Efficient interstate highway and rail access to domestic distribution markets and trade gateways

e Condition of roads and bridges and elimination of barriers on critical intrastate freight corridors, state
highways, and rural distribution roads

e Preservation and modernization for short-line and Class I rail lines and intermodal terminals

e Increased capacity and preservation needs on freight corridors to accommodate growth in agricultural
tonnage, increases in train length and in truck length and weight

e Potential air cargo capacity and access to serve global agricultural export markets and support local specialty
businesses and food product entrepreneurs

DRIVERS OF CHANGE IN NORTH DAKOTA

e Continuing adoption of technology and precision agriculture, including autonomous combines, grain wagons,
drones and artificial intelligence for irrigation, crop management, and harvesting

e Diversifying supply chains with increases in local food production and entrepreneurship

e Shared use of agricultural land for energy production, recreation, conservation, and other cooperative uses

e Loss of prime agricultural land due to development pressures and natural disasters

FUTURE MARKET UNCERTAINTIES AND DISRUPTORS

e Fluctuations in global commodity prices and trade wars

e Rising demand from emerging agricultural export markets and increased competition from global producers
e Risks from flooding, drought, and other natural hazards

e Increasing input costs and farm expenses, including transportation and logistics costs

North Dakota Long Range Transportation Plan 16 www.dot.nd.gov/transportation-connection
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Growing Global Demand for Food

With a growing global population, demand for food products
will increase. North Dakota producers are well positioned to
supply global export markets. Growing demand in Asian
markets for cattle and pork may also be served by more
efficient air transport over northern routes. However,
emerging producers in other countries are competing for
market share and international commodity prices can impact
production volumes and value year-to-year. Transport costs
and freight movement efficiency are important factors for
North Dakota to remain competitive. More products moving
to global markets may mean more agricultural freight moving
by rail and by truck. Road networks will need to be
maintained more regularly as more frequent and larger
trucks roll through, and rail networks will need to be
maintained and expanded to accommodate future
movements.

Agriculture Impacts:

Stable Production
Growth

A -

Significant Production
Growth
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Increasing Market Uncertainty

The agricultural industry depends on stability in highly
variable factors such as consumer preferences, international
trade, Federal programs, and consistent weather patterns.
What the future holds for global commodity prices, flooding
and severe storms, or even institutional programs such as
ethanol mandates and the Federal Renewable Fuel Standard
is unknown. Ethanol production accounts for 40 to 60 percent
of North Dakota’s corn crops.*i The severity of flooding and
storm events is increasing, and commodity prices
continuously fluctuate with the global economy. In an
increasingly uncertain world, North Dakota producers must
be able to adapt to growing market uncertainties. Future
transport systems must also provide farmers and ranchers
with multiple routes to reach local and national markets by
road and rail.

Agriculture Impacts:

Less Market
Certainty

7 X .

More Market
Certainty
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Changing Supply Chains

Local food products grown or raised in North Dakota and sold
directly to consumers are a growth opportunity for local
entrepreneurs. Farm-to-table trends require entirely different
transportation needs and supply chains for growers than for
single commodity producers. Access to fresh food is critical
for residents, but some areas of the state are losing
distribution centers due to industry consolidations. Fewer
consumer choices also means greater distances traveled to
grocery stores for trucks and residents. Future agricultural
supply chains will have to fulfill dual roles of moving bulk
commodities to international markets while also ensuring
efficient transport systems for local production and regional
logistics.

Potential Outcomes:

Less Diversified Supply

Chains

A ©

More Diversified

Supply Chains
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Accelerating Innovation and Technology

Precision agriculture involves the growing use of
sophisticated sensors, GPS-guided and autonomous
equipment, and automated systems. Digital farming is
expanding and evolving in North Dakota. As a leader in the
development of Unmanned Aerial Systems (UAS or drones),
the state is positioned to be a proving ground for emerging
technologies. The agricultural industry is an early adopter of
technologies such as GPS-guidance and autonomous tractors,
combines, and equipment. Soon droned grain wagons may
drive themselves from fields to local elevators. As these
technologies are deployed on more and more farms, North
Dakota’s roadways and ITS infrastructure must support
continued innovation.

Potential Outcomes:

o A

Slower Technological

Rapid Technological

Adoption Adoption

i National Association of State Departments of Agriculture. “North Dakota Department of Agriculture.” North Dakota Department of
Agriculture

ii ND Ethanol Council Presentation to the North Dakota Legislature. 2 Jun. 2020. “North Dakota Ethanol Industry Overview.” North
Dakota Ethanol Industry Overview
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BICYCLE AND PEDESTRIAN

Active transportation - bicycling and walking -
plays a critical role in the state transportation
network. Every trip we make requires some non-
motorized transportation, even if it's a short walk
to your car in your own driveway. In 2019, the
North Dakota DOT released a Statewide Active
and Public Transportation Plan, ND Moves, to
begin thinking about the next 20 years of biking,
walking, and public transit across the state.
Transportation Connection is building on ND
Moves to ensure active transportation is part of
statewide planning. What might those 20 years
look like?

%TRANSPORTATION
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KEY TRANSPORTATION ISSUES

e About one-third of trips are less than three miles in distance.xii Making it easier for people to walk or bike
these short distances could save people money on gas, reduce traffic and automobile emissions in
communities, and create more opportunities for healthy lifestyles.

e People have a wide range of comfort when it comes to biking - particularly when sharing the road with
traffic. Bicycling and pedestrian facilities should be designed for all users to meet all levels of comfort and

experience.

DRIVERS OF CHANGE IN NORTH DAKOTA

e The rate of walking or biking to work in North Dakota is 4.3 percent - higher than the national average of 3.4
percent, and more than 80 percent of North Dakota counties have a higher rate of active transportation

commuting than the state average!*v

e Downtown areas and main streets in North Dakota communities large and small have seen a renewed level of
investment and activity, becoming vibrant areas for people to live, work, and play. These areas become

natural hubs for bicycling and walking.

e Aspart ofthe ND Moves public input effort in 2019, NDDOT worked with communities around the state in a
series of pop-up demonstrations to install colorful, low-cost infrastructure at intersections and along
roadways. These demonstrations improved the safety and visibility of pedestrians and cyclists.

FUTURE UNCERTAINTIES AND DISRUPTORS

e Safety for bicyclists and pedestrians remains a significant challenge. In North Dakota, between 2013 and
2019, crashes involving people walking and bicycling increased by 19 percent.x

e Micromobility services, such as bike-share and scooter-share systems, have seen significant growth in the
past few years as a low-cost, flexible way for people to take short trips on alternative transportation modes.

e State roadway access often attracts economic development, but does not include space for active

transportation users to access opportunities.

e  Where active transportation networks exist, they are often broken up by system gaps that limit the distance
people can travel or require them to enter mixed traffic, creating safety hazards.

North Dakota Long Range Transportation Plan
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Roadway and Intersection Safety

Between 2013 and 2019, crashes involving people walking
and bicycling increased by 19 percent.*i These crashes occur
both at intersections, where vehicles moving in opposite
directions come into conflict with each other, and along
roadways, where a driver may strike a pedestrian or bicyclist
on the side of the road. More than one-third of these crashes
occur on state-owned roadways.

Many people with the option of driving will only bike or walk
if they feel safe doing so, and the design of roadways plays a
critical role in contributing to that feeling of safety.
Roadways that are traveled by all types of users should be
designed with all types of users in mind, with space to keep
drivers, cyclists, and pedestrians from crossing each other’s
paths.

Potential Outcomes:

Safety Risks
Increase

A

Safety Risks
Decrease
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Shared-Use Micromobility Services

Shared-use micromobility services enable people to use
bicycles, scooters, and other mobility devices to take short
trips for a small fee. They can access these vehicles without
worrying about managing their own vehicle all day -
mobility with flexibility. These programs have already
arrived in North Dakota and have been successful. Fargo’s
Great Rides bikeshare system has a higher number of rides
per bike per day than New York City and Paris.xii

These services are often owned or operated by private
companies under an agreement with a city. To ensure that
these systems are successful and sustainable, the local
transportation networks should provide access to safe
bicycle facilities that are visible to cyclists, pedestrians, and
drivers.

Potential Outcomes:

More Options

A

Fewer Options

for Biking for Biking
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Active Transportation Access on Economic Corridors

State roadways, such as highways, arterials, and collector
roads, play a critical role in connecting communities to new
markets. Economic development often follows new
roadways. Yet if these developments are only available to
people with cars, economic opportunities will be limited for
people who do not own a car or are unable to drive.

Incorporating design standards for active transportation,
such as bike lanes or sidewalks, into roadway planning
guides can ensure that when roadways are maintained,
improved, or widened, they become corridors for all users.

Potential Outcomes:

o A -

Less Bike/Ped Greater Bike/Ped

Access Access
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Active Transportation Network Gaps

Active transportation networks are often built out
incrementally and do not cover the full length of a person’s
bike or walking trip. As a result, people who walk or bike can
find themselves suddenly losing the bike lane or sidewalk
and moving in mixed traffic with a very narrow shoulder
between them and larger vehicles. This creates a safety risk
that can limit active transportation usage in communities.

Changes in active transportation planning can promote a
network-based approach to project development. These
planning techniques should focus on eliminating gaps in
existing networks and extending new facilities in ways that
align with local land uses to ensure that the network serves
areas amenable to active transportation usage.

Potential Outcomes:

® A o

Network Gaps
Reduced

Network Gaps
Remain

i National Household Travel Survey, 2017. National Household Travel Survey

ii NDDOT, ND Moves. Pg 7. ND Moves Plan Executive Summary
iii NDDOT, ND Moves. Pg 9 ND Moves Plan Executive Summary
ivl NDDOT, ND Moves. Pg 9 ND Moves Plan Executive Summary

v The Better Bike Share Partnership “Why the Country’s Best Bike Share Might Be In Fargo.” Why the country’s best bike share

might be in Fargo
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ENERGY

North Dakota is one of the nation’s largest energy producers. The state is among the top-ten producers for coal,
natural gas, oil, and wind energy. The state even has a presence in the biodiesel sector, with five ethanol plants and
one biodiesel plant. With all these sources in abundance, it is no surprise that North Dakota is a net energy exporter -
the state produces six times as much energy as it consumes. The processing and exporting of these fuels rely on an
extensive multimodal network - road, rail, and pipelines all play a critical role for the energy sector.

This sector has a significant impact on North Dakota’s economy. In 2017, the
industry supported over 72,000 jobs, while extraction and production taxes on oil
and natural gas generated nearly 45 percent of all state tax revenue.xiixix Eyen
before the dramatic changes brought about by the coronavirus in 2020, energy
production projections suggested that the boom times of the 2000s and 2010s
would not extend into the 2020s as the Bakken oil play matured. Changes in global
demand for fossil fuels and a growing alternative energy sector suggest that the
state’s energy sector will diversify and adapt. What might the next 20 years look

like? -.g--....._.__ﬁ. ¥ e

KEY TRANSPORTATION ISSUES

e Efficient interstate highway and rail access to domestic distribution markets and trade gateways

e Elimination of barriers on critical intrastate freight corridors, state highways, and rural distribution roads to
allow for heavy tanker trucks and longer trailers carrying wind turbines

e Increased maintenance of roadways to repair wear-and-tear caused by freight trucks

e Growth in the electric vehicle market will decrease oil demand and increase need for vehicle charging
infrastructure

FUTURE MARKET UNCERTAINTIES AND DISRUPTORS

e  Fluctuations in global commodity prices

e Long-term disruptions to oil supply and demand caused by international trade and coronavirus-related travel
impacts and economic slowdowns

e Risks from flooding, drought, and other natural hazards

DRIVERS OF CHANGE IN NORTH DAKOTA

e Early 2020 oil production forecasts indicate oil drilling will plateau over the next 12 years as high-producing
locations are completely drilled and activity moves to lower-producing locations**

e Changing energy economics pose the risk of reduced domestic markets for coal. For example, North Dakota
had planned to close Coal Creek Station, its largest coal-fired power plant, in 2022. While changes in federal
policy have increased available funding to keep coal-fired power plants, including Coal Creek Station, in
operation, the share of energy produced by coal in the United States has declined from 30.4% to 16.6%
between 2016 and 2025. This trend suggests the domestic market for coal is on a long-term decline.

e Improved drilling technology and extraction practices have reduced truck trips per well site.
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Growing Electric Vehicle Market

Electric vehicles (EVs) may only make up 6 percent of total
vehicles worldwide, but they are forecast to reach 20 percent
by 2050, according to the US Energy Information Agency.
The shift away from gasoline-powered vehicles will reduce
the demand for oil. However, EVs will rely on their local
power grids for electricity, and natural gas will likely remain
a significant part of utility-scale energy production around
the world, expanding the market for North Dakota natural
gas. Locally, North Dakota drivers will look for EV charging
infrastructure as they choose their next vehicles.
Municipalities, large employers, and other partners will have
to make decisions about where they locate EV chargers and
how they add them to the grid. Reduced oil demand and
increased natural gas demand may shift the balance of fuel
moving by rail and by truck, but transportation networks
will have to be maintained and expanded to accommodate
future movements to ensure markets are connected.

Potential Outcomes:

Energy Portfolio
Remains the Same

A ®

Decreased Fossil
Fuel Demand

North Dakota Long Range Transportation Plan 23

%TRANSPORTATION

CONNECTION

Changes in Oil and Gas Drilling

In early 2020, the North Dakota Petroleum Council predicted
that core wells in the western part of the state would be
completely drilled within the next two to five years.x At that
point, drilling will move into the non-core areas that have
seen less activity (as long as they are economically viable).
The shift in drilling activity will require the build-out of new
road and pipeline infrastructure to move the new sources of
oil and gas. However, these new facilities may not need to
serve the same traffic volumes that were seen in the core
areas. Advancements in drilling technology and the rise of
infill drilling activity, in which a larger number of oil
wellheads are established at each well site, have reduced the
number of truck trips needed to serve each well site. The
result is a more efficient drilling operation that generates
less traffic on the access roads. North Dakota’s next
generation of energy sector roads may see less extensive
wear-and-tear and require less intensive design standards.

Potential Outcomes:

Industry Growth

A

Industry Decline
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Declining Energy Demand for Freight Rail

Historically, the energy sector was one of the largest
customers for freight rail operators in North Dakota. In 2014,
coal was the single largest source of inbound tonnage on the
freight rail network.xi [n 2018, when oil production
surpassed pipeline capacity, rail cars moved 20 percent of
total crude oil volumes. However, recent changes and
forecasted energy production suggests demand for freight
rail will decrease. In 2019, coal production declined by 8
percent and in 2022 the largest coal-fired power plant in
North Dakota is scheduled to be shut down.xiii xxiv Oj]
production volumes are forecast to plateau over the next five
to ten years. These market changes may create new capacity
on freight rail networks and alleviate bottlenecks.

Potential Outcomes:

A o

Industry Decline Industry Growth
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Alternative Energy Installations

Wind energy is the second-largest source of energy in North
Dakota’s electric grid.®v In the summer of 2020, North
Dakota had over 3,640 megawatts (MWs) of wind capacity
installed and an additional 649 MWs planned or under
construction.*¥i With a more distributed and variable energy
source to power the grid, North Dakota will have to install
wind turbines throughout the state to ensure sufficient
capacity. The turbines are moved on oversized trucks, and
routes must be carefully planned to minimize risk. Expanded
wind installation efforts will rely on a network of well-
maintained roads that can accommodate oversized vehicles
and intelligent transportation systems that can provide
drivers with information about roadway conditions and
hazards.

Potential Outcomes:

A o

Industry Decline Industry Growth

i Radio Oklahoma Network. “Task force created to help North Dakota’s oil and gas industry.” 7 May 2020. Task force created to help

North Dakota’s oil and gas industry

ii Energy of North Dakota. “Tax Revenues.” Bakken Benefits Tax Revenues

iii AP News. “Officials: North Dakota oil output may peak within 5 years.” 11 Feb. 2020. Officials: North Dakota oil output may peak

within 5 years

iv Bismarck Tribune. “Coal Creek Station slated to close in 2022.” 7 May 2020. Coal Creek Station Slated to Close in 2022

v AP News. “Officials: North Dakota oil output may peak within 5 years.” 11 Feb. 2020. Officials: North Dakota oil output may peal

within 5 years

vi NDDOT North Dakota State Rail Plan. Pg. 10. North Dakota State Rail Plan

vii Bismarck Tribune. “North Dakota coal production drops 8% in 2019.” 2 Feb. 2020. North Dakota coal production drops 8% in

2019

viii West Central Tribune. “North Dakota's largest coal-fired power plant will shut down in 2022 unless new buyer can be found.” 7
May 2020. North Dakota's largest coal-fired power plant will shut down in 2022 unless new buyer can be found

ix U.S. Energy Information Administration. “North Dakota State Profile and Energy Estimates.” Analysis

x American Wind Energy Association. “Wind Energy in North Dakota.” State Fact Sheets
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https://www.eia.gov/state/analysis.php?sid=ND#:~:text=Renewable%20energy,-North%20Dakota%20is&text=In%202019,%20wind%20was%20the,electricity%20generated%20from%20wind%20energy
https://www.awea.org/Awea/media/Resources/StateFactSheets/North-Dakota.pdf
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INFRASTRUCTURE

North Dakota has almost 88,000 miles of public roads
and has more than 4,800 bridges.xii These roads and
bridges are maintained by state and local governments
to keep them in a State of Good Repair (SGR). SGR is a
condition in which a transportation asset is functioning
as designed and is sustained throughout its useful life.
The North Dakota Department of Transportation is
responsible for the preservation of transportation
infrastructure located on the state highway system.

The on-going monitoring and management of the
transportation network is critical to keep the network ;
functioning and to keep people and goods moving safely, reliably, and efficiently. Over the past several years, North
Dakota’s population and freight movement volumes have both increased. This growth has increased the amount of
wear-and-tear on the state’s transportation network. While recent years have seen a slight decrease in how much
people travel, freight continues to grow, driven by the state’s commodity sectors . What might the next 20 years look
like?

KEY TRANSPORTATION ISSUES

e State highways represent 7 percent of all roadways in the State of North Dakota but carry 63 percent of all
Vehicle Miles Traveled (VMT).xxviii

e  While less than 4 percent of state structures and pavements are in poor condition, one-third of structures are
in fair condition and need regular monitoring and maintenance in order to avoid falling into poor
condition.xxi

e Asof2019, 43 percent of North Dakota’s bridges were older than 50 years, which means they are past their
initial design life and must be rehabbed in order to be safely used by drivers.=x

FUTURE MARKET UNCERTAINTIES AND DISRUPTORS

e Increased frequency and severity of weather events, like flooding and snowstorms, puts additional strain on
infrastructure and may reduce the useful life of roads and bridges.

e Advances in technology, including drones, may provide NDDOT’s capabilities for inspection and monitoring of
roads and bridges.

e Advancements in materials for roads and bridges may improve their longevity and resiliency.

e North Dakota’s economy is dominated by commodity sectors like agriculture and energy that rely on physical
infrastructure to move goods to global markets. Growth in these sectors and the increased size and weight of
vehicles servicing those industries over time will influence wear-and-tear on roads and bridges.

DRIVERS OF CHANGE IN NORTH DAKOTA

e Annual miles traveled per person grew by 28 percent between 2000 and 2014 but declined by 8 percent
between 2014 and 2019.xxi

e Only 17 percent of trips taken by North Dakotans are for work.xxi The growth of online shopping, social
media platforms, and other social changes may reduce the amount of non-work trips that people take.
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Export Sectors and Infrastructure Condition

North Dakota’s farms, food processors, and energy producers
send their products around the globe. These export-driven
sectors rely on the condition of the roads and bridges that
connect the farms, wells, and factories to the broader
markets. Transportation costs are important factors for North
Dakota producers to remain competitive due to our distance
to markets.

However, uncertainty in energy and agricultural markets —-
will play a significant role in the growth of North Dakota’s
economy. Roads and bridges must be maintained to not only

keep up with today’s demand, but with future demand as well.

Addressing the uncertainty requires flexible, adaptable
planning to respond to changes and maintain critical
infrastructure.

Potential Outcomes:

Less Wear-and-

A

More Wear-

Tear and-Tear
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Weather Events and Infrastructure Condition

The number of severe weather events in North Dakota
designated by the Federal Emergency Management
Administration (FEMA) has increased over the past thirty
years. While every road and bridge is designed to withstand
the elements, more intense and more frequent weather
events will create larger and more frequent stresses on these
assets.

As a result, the effects of wear-and-tear on these roads and
bridges will accelerate, and the useful life of the assets - the
duration of time in which the roads and bridges can be used
at their designed level of service - will decrease. These roads
and bridges will need more frequent and more extensive
repairs and will need to be replaced sooner, while the next
generation of assets will need more robust design in order to
withstand a more extreme environment.

Potential Outcomes:

Less Wear-and-

A ®

More Wear-

Tear and-Tear
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Emerging Inspection & Monitoring Technology

New technologies to improve road and bridge inspection and
monitoring are starting to be adopted by departments of
transportation (DOTs) around the country. For example,
DOTs in Minnesota and Idaho have used drones to take more
detailed pictures of the undersides of bridges using less
equipment and fewer labor hours. These drones also improve
safety for the staff by eliminating the need for them to climb
up into the structures. While in-depth reviews of potential
risks require hands-on inspections by engineers and
inspectors, the drones have enabled DOT staff to conduct
baseline inspections more efficiently. The more detailed data
enables DOTSs to make more informed decisions about how to
prioritize funds for maintenance. North Dakota has also
integrated drones into its project work, including aerial
imagery and volume and area calculations. Drone use for
bridge inspections has been limited to date, but NDDOT
intends to expand their usage in the coming years.

Potential Outcomes:

o A o

More Effective
Monitoring

Less Effective
Monitoring
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Emerging Materials for Roads and Bridges

Roads and bridges may seem like straightforward things to
build - concrete and steel, for example, have been around for
centuries. But advancements in the materials that make up
roads and bridges have profound impacts for their cost and
quality. Innovations in materials can reduce costs, improve
environmental impacts, or enhance resiliency. The FHWA's
Exploratory Advanced Research Program conducts research
on new materials for highway construction. A 2017 study
found that an asphalt binder - which holds the asphalt
together to keep potholes and cracks from forming -derived
from waste cooking oil and paper pulp byproducts.=iii This
material may reduce the costs of paving roads and make them
more resilient to normal wear-and-tear. The result is a road
that can last longer while costing less to maintain.

Potential Outcomes:

O A O

Shorter Longer Lifecycle
Lifecycle

i NDDOT Transportation Handbook. Pg 9 - 10. North Dakota Transportation Handbook 2019

ii NDDOT Transportation Handbook. Pg 11. North Dakota Transportation Handbook 2019

iii NDDOT Transit Asset Management Plan, 2019. Pg 14. North Dakota Transit Asset Management Plan

iv American Society of Civil Engineers Report Card for North Dakota’s Infrastructure, 2019. Pg 6. Report Card for North Dakota's

Infrastructure 2019

v NDDOT Annual Traffic Report, 2019. Pg 3. NDDOT Annual Traffic Report 2019

vii National Household Travel Survey, 2017. National Household Travel Survey

viii FHWA Exploratory Advanced Research Program Fact Sheet. “Novel Development of a Bio-Based Binder for Sustainable
Construction.” Published 2017. Novel Development fo a Bio-Based Binder for Sustainable Construction
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POPULATION

North Dakota has grown at a rapid pace over the last ten years, and its demographics are changing as well. As growth
continues, North Dakota will need to ensure that its transportation system can meet the needs of an expanding - and
changing - population. What might the next 20 years look like?

DRIVERS OF CHANGE IN NORTH DAKOTA

e  Over the last decade, North Dakota has seen a high rate of migration into the state, largely due to growth in
the energy sector. Foreign-born residents have increased from 2.5 percent of the population to 4.1 percent of
the population between 2010 and 2017 xxiv xaxv

e North Dakota has the highest percentage of people aged 18 to 29 in the country. Young people beginning their
careers will be looking for entry-level jobs with growth opportunities and seeking affordable housing.

e North Dakota’s second-largest population cohort is between 46 and 64 - the state will see a large increase in
the number of retirees in the coming years.

FUTURE DEMOGRAPHIC UNCERTAINTIES AND DISRUPTORS

e The population is moving to urban areas. In 1990, for the first time in North Dakota history, the urban
population surpassed the rural population. In 2017, the urban population surpassed 60 percent.xxvi xxxvii

e Energy sector growth levelled off after several years of growth before the oil market collapsed, which may
have an impact on the state’s labor market and rate of growth.

KEY TRANSPORTATION ISSUES

e People’s transportation choices and travel needs are linked to demographic factors like income, ethnicity, age,
and disability.

e Increasing population means increasing numbers of trips taken on the transportation network, leading to
more wear and tear on roads and bridges.

e Younger North Dakota residents are preparing to start families, which creates a growing demand for
infrastructure, such as improved access to public spaces and parks.

e A growing elderly population will need alternative mobility options, like shuttle buses and vans, to help them
get around as they age and stop driving.

e Teenagers in urban areas have more options to get around - including transit and Transportation Network
Companies like Uber and Lyft - and may choose to delay getting their licenses and take alternative forms of
transportation instead.
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Increasing Urbanization

North Dakota has always been a rural state, but the
percentage of its residents living in urban areas increased to
60 percent as of 2021 .xxxviii

Urbanization has tremendous economic benefits, as
companies that set up there enjoy economies of scale and
infrastructure costs per capita decrease. But the growing
demand can lead to higher housing prices and congestion for
urban residents. Urbanization also poses a risk to rural areas
as people move from smaller communities to the cities. It is
critical to ensure infrastructure investments reach all
communities and that all parts of the state remain connected
and well-served by a modern transportation network.

Potential Outcomes:

o A >

Population

Population

Decline Growth
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Growth and Movement within the State

The population of the state is expected to increase by
178,000, a 23 percent increase, between 2020 and 2050.
North Dakota’s transportation system should also support a
diversified workforce across many industries in both urban
and rural areas, including multimodal options to connect
workers of all mobility needs to employment opportunities.
While growth is currently anticipated in both urban and
rural areas, there is a degree of uncertainty attached to this
future development. Regardless of actual growth outcomes,
supporting transportation maintenance and investments in
both rural and urban areas will ensure that the
infrastructure supports whatever development patterns
occur in the coming decades and that North Dakota residents
and travelers will have access to markets and essential
services.

Potential Outcomes:

o A ®

Population

Population

Decline Growth
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Changes in Oil and Gas Drilling

North Dakota is poised to take advantage of growing demand
for U.S. energy dominance with new legislation encouraging
drilling outside of the state’s highly productive Bakken
Formation. Oil dominates the state's budget, and two
companies have proposed new natural gas pipelines out of
the Bakken. With drilling moving outside of the active core,
leveraging untapped new areas and shifts in drilling may
require new roads and pipelines to move new sources of oil
and gas. Further legislative tax incentives support innovative
funding for drilling technology advancements, allowing
operators to capture more untapped reserves. New drilling
exemptions allow oil well drilling operations, but production
may be flattening as new facilities may not need to serve the
same traffic volumes as core areas. Modern technology
captures more untapped oil reserves, plus further advances
from more infill drilling with multiple wellheads per well site
requires altering the infrastructure buildout. Access roads
must be expanded to meet increased oil shipment needs
and/or build additional pipeline capacity. The use of “next
generation energy roads” may see less extensive wear-and-
tear and require simpler design standards due to lower
maintenance needs.

Potential Outcomes:

Population

Population

Decline Growth
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Getting Older, Getting Younger

North Dakota is seeing an increase in the number of young
residents through migration and the number of older
residents as the long-term population ages. A plurality of
North Dakotans are either just starting their careers or
preparing to retire. It is a testament to the culture of North
Dakota that people want to come here and they want to stay
here!

However, these two demographic trends require careful
analysis and response, because the residents in each group
have different mobility needs. Younger residents will start
new families and need new amenities — daycare centers,
schools, and parks - and the roads and bike lanes to get
there. Older residents who will stop driving will need
alternative mobility services to get to the grocery store, the
doctor’s office, and the community center.

Potential Outcomes:

Population

A O

Population

Decline Growth

i North Dakota Department of Commerce. “ND Foreign-Born Residents: Then/Now” June 2019. ND Foreign-Born Residents:

Then/Now

ii American Community Survey, 2010 and 2017 1-Year Estimates. Explore Census Data

iii North Dakota Department of Commerce. “Changes to City Populations & the Urbanization of ND.” Sep. 2015. Census Newsletter

Sept. 2015

iv North Dakota Department of Commerce. “Defining Rural Population.” Dec. 2017. Census Newsletter Dec. 2017
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TECHNOLOGY

Emerging technologies are transforming the transportation sector,
with the opportunity to achieve new levels of safety and efficiency
while expanding mobility options for all users. Connected Vehicles
(CVs) and Autonomous Vehicles (AVs) use on-board
communication systems and sensors to monitor and respond to the
driving environment. Mobility as a Service (MaaS) represents an
integration of public and private transportation services through
technology platforms to provide an alternative to privately-owned
and operated vehicles. Alternative fuels provide lower-emission
fuel options for drivers. These technologies are starting to appear
on the North Dakota transportation network, but their adoption is
not yet widespread. What will the next 20 years look like?

KEY TRANSPORTATION ISSUES

e High-capacity and widely available Intelligent Transportation System (ITS) infrastructure is critical to allow
these new technologies to send and receive data quickly and reliably.

e AVsand CVs also rely on well-maintained roadways with clear markings and good pavement conditions in
order to send and receive information about the travel environment.

e Alternative fuels, including biodiesel and ethanol, are both consumed within the state and shipped outside of
North Dakota. The consumption of alternative fuels relies on both an efficient freight network of roads and
rails for producers as well as a well-distributed network of fuel pumps for consumers.

DRIVERS OF CHANGE IN NORTH DAKOTA

e Changing policy for deploying AVs and CVs and studying their potential and impact.

e [nstallation of Intelligent Transportation System (ITS) technology along state highways to provide
information to state agencies, law enforcement, and the public.

e [nitial planning and testing for urban autonomous shuttles as part of urban transit systems and Maa$S
platforms.

FUTURE UNCERTAINTIES AND DISRUPTORS

e Adoption rates of new technologies depend on pricing,
consumer behavior and trust, supportive policy, and
infrastructure readiness.

e AVswill likely be limited to operating at low speeds for the next
five to ten years, limiting their ability to meet a wide array of
travel needs.

e Conflicts in data-sharing and transparency between technology
companies and public agencies may hinder the ability to
integrate more sophisticated data into transportation planning
and infrastructure projects.
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Intelligent Transportation Systems

NDDOT’s 2016 Statewide ITS plan guides technology
implementation within the transportation network. Current
ITS deployments focus on surveillance cameras and dynamic
messaging signs, to provide drivers with information on road
conditions, accidents, weather events, and other possible
transportation disruptions. Future ITS deployments will add
sensors and weather stations. These additions will create an
automated weather detection system, capable of slowing
speed limits or closing roadway sections when inclement
weather is occurring or about to occur.=xx The ability to
expand these systems to collect and share more information
depends on the capacity of the roadway telecommunications
network, the durability of the technology, and the ability to
access and analyze data quickly and reliably.

Potential Outcomes:

ITS Deployment
Decreases

7 X

ITS Deployment
Increases
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Connected and Autonomous Vehicles

CV and AV technology is already in use today, with pre-
collision braking and lane drift detection systems on new
vehicles. The next generation of CV and AV technology will
increase safety and efficiency as these vehicles’ on-board
systems will know how to maintain optimal distance and
speed. However, these vehicles will rely on information from
their environment and will need well-maintained roadways
with sophisticated ITS infrastructure - down to the striping
of the lanes and the signage on the roadside - in order to
perform effectively. North Dakota is preparing for AVs and
CVs through regulatory changes to allow them to operate
within the state and is studying the impacts of AVs on laws
related to licensing, registration, insurance, data ownership
and use, and inspection. The next step is to ready the
roadways for the next generation.

Potential Outcomes:

Limited CV/AV
deployment

A .

Widespread CV/AV
Deployment
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MaaS and Urban Autonomous Shuttles

MaasS services use applications and communications
platforms to allow customers to select from several mobility
options, such as transit, car share, or bikeshare, to meet their
needs. Urban autonomous shuttles are seen as a key part of
the MaaS portfolio since their low operating costs and
smaller vehicle sizes make them easy to deploy. North
Dakota has begun to explore the potential of these systems,
including demonstrations of autonomous shuttles for
visitors at the NDDOT Transportation Expo in 2018.¥ MaaS
and urban autonomous shuttles can expand mobility quickly
and at a lower cost than traditional transit. But like other
systems, they rely on the flexibility of the regulatory
environment and the availability of smart infrastructure to
guide and monitor the services as they operate.

Potential Outcomes:

Less Bike/Ped
Access

A o

Greater Bike/Ped
Access
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Alternative Fuels

North Dakota’s alternative fuels industry has focused on
biodiesel, dervied from canola oil, and ethanol, derived from
corn. The state’s 6 ethanol plants produce up to 550 million
gallons per year and consumes 40 to 60 percent of the state’s
corn crop.Xi The state’s one biodiesel plant produces up to 85
million gallons per year and consumes 65 percent of the
state’s canola crop.¥ii it The increasing use of alternative
fuels in the future will be determined by federal regulations
regarding fuel standards, national policy, gas prices, and
vehicle technologies. North Dakota must maintain a
transportation network for its residents’ consumption of
these alternative fuels as well as an interstate network to
ensure fuel exports reach out-of-state markets.

Potential Outcomes:

Less Alt. Fuel
Production

A o

More Alt. Fuel
Production

i KX News “NDDOT aiming to make highways smarter.” 24 Jul. 2020. NDDOT aiming to make highways smarter

ii Bismarck Tribune “Driverless bus demonstration held at Transportation Expo.” 11 May 2018. Driverless bus demonstration held

at Transportation Expo

iii ND Ethanol Council Presentation to the North Dakota Legislature. 2 Jun. 2020. “North Dakota Ethanol Industry Overview.” North

Dakota Ethanol Industry Overview

iv North Dakota Department of Commerce. “Spotlight on North Dakota Energy, 2018 Annual Report.” Spotlight On Energy 2018

v North Dakota Department of Commerce. “Biodiesel.” Biodiesel
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TRANSIT

Transit services are available across North Dakota, serving small towns,
tribal lands, and cities. Urban areas are served by fixed-route bus systems,
with regular schedules and stops, and demand response services, which
provide trips when people request them within designated service areas.
Rural areas and tribes are served by demand response services. In total, 34
transit agencies provide services X Although there are transit services
located across the state, nearly 80 percent of all transit trips occur in urban
areasxvV

Residents in North Dakota also have transit options to travel long-distances

within the state and to cities across the country. Six cities in North Dakota have intercity transit service provided by
Jefferson Lines and Greyhound, including five cities along [-94 as well as Grand Forks. In addition, two rural agencies
provide regional transit services from Minot to Bismarck and Bismarck into South Dakota. The state of Minnesota is
also looking to expand service from the Twin Cities to Fargo-Moorhead and have identified this as a growth market for

both Transit and Passenger Rail.

While we are familiar with what a traditional transit system looks like, the world of mobility is changing fast. In the

last decade, Transportation Network Companies (TNCs), such as Uber and Lyft, bike share, scooter share, and car

share have launched across the country. Most are owned and managed by private companies and a few are public
entities. What might the next 20 years of transit look like as these new options evolve?

KEY TRANSPORTATION ISSUES

Population changes in North Dakota have brought more people to urban areas, where all types of transit
service is provided. These transit services are more efficient at moving people when their origins and
destinations are clustered together in one region.

Since 2010, transit ridership has declined 10 percent in Bismarck, Fargo, and Grand Forks.xvi This decline
happened during a time of population increases in these same cities.

DRIVERS OF CHANGE IN NORTH DAKOTA

Emerging mobility services, such as TNCs and bikeshare provide residents with alternatives for short trips.
When coupled with a transit system, they encourage people to travel without a car.

As more people move to urban areas, there will be opportunities for transit agencies and other partners to
increase Transportation Demand Management (TDM) activities that can reduce single-car use and encourage
transit use.

Growing urbanization and new mobility options also create opportunities for alternative travel between cities
as intercity transit can complement robust mobility networks within cities.

FUTURE UNCERTAINTIES AND DISRUPTORS

With more people moving to cities, it is unclear if transit-dependent people will also concentrate in urban
areas. If they do, they may be able to access more frequent fixed route services. If the general populations
migration to urban areas outpaces the migration of transit-dependent people to those same urban areas,
there may not be funding to maintain transit services in rural areas.
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Customer Preferences

An attraction to urban living is the ability to walk and bike
for both recreation and utility purposes. As the population
increases in urban areas, customer preferences may change
with more interest in safe infrastructure for walking and
biking. Transportation Demand Management (TDM)
programs can reduce single-car use by influencing customer
preferences. Current TDM programs in North Dakota include
free transit for students at UND and NDSU. These programs
encourage students to take transit because they do not pay a
fare each time they board, although they may be paying a flat
fee through their tuition. These types of programs can be
expanded with large employers in urban areas.

When residents start to see they can move around the city
with ease by walking, biking, and taking transit, they may
take fewer trips with cars.

Potential Outcomes:

More Walking
and Biking

A o

Less Walking
and Biking
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Accessible Travel Options

Many residents have difficulty driving due to mobility
challenges, such as a physical or cognitive disability common
among seniors, who are expected to represent 19.3 percent
of North Dakota’s population by 2027. People with mobility
challenges must rely on alternative travel, such as public
transit or on-demand transportation to access amenities. On-
demand transit usually relies on federal and state subsidies
because of high cost and long travel distances. New local tax
measures allocating dedicated funding towards public
transit and paratransit, including fixed route services, would
help expand accessible travel.

Potential Outcomes:

o A

Less Demand for

More Demand for
Alternative Mobility Alternative

Mobility
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Shared Mobility

Advances in technology have inspired new forms of mobility.
These options include TNCs, such as Uber, Lyft, and Waymo,
bike and scooter sharing, car sharing services such as Turo,
and private transit services. Some of these services are
complementary to public transit and some services are in
direct competition with public transit. Many of the private
companies providing these services have technology
platforms that are intuitive and easy to use.

As technology and the shared economy unfold, the new types
of shared mobility options may increase, as well as the
number of service providers.

Potential Outcomes:

Fewer Trips on New
Mobility Services

A

More Trips on New
Mobility Services
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Funding

Traditional transit funding from the federal government is
not expected to signficantly increase in the coming years.
With new mobilty options becoming available and cities
becoming denser, there may be options for new funding
sources to augment traditional sources. These funding
sources may come from local improvement districts, VMT
mileage-based fees, vehicle license fees, income tax,
advertising, or fees paid by shared mobility providers. New
funding sources may come with added flexibility, for
example they may be used for capital, service, and
maintenance.

Potential Outcomes:

More Transit

A o

Less Transit

Funding Funding

i NDDOT 2019 Transportation Handbook. North Dakota Transportation Handbook 2019

ii National Transit Database, 2018. NDT Data
iii 2018 and 2010 National Transit Database, Federal Transit Administration.

2010 Annual Database Service
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i Feeding America. “Food Insecurity in North Dakota, 2018.” Food Insecurity among the Overall Population in North
Dakota

ii North Dakota Compass. “Health Trends.” Jun 2019. ND Compass Health Trends
iii National Household Travel Survey, 2017.

iv KFYR. “New initiative to help rural grocery stores.” 20 Dec. 2019. New Initiative to Help Rural Grocery Stores

v ND Compass. “Health trends.” ND Compass Health Trends

vi United States Centers for Disease Control and Prevention. Overweight & Obesity.

vii Dakota Carrier Network. “DCN delivers one-gigabit internet access to North Dakota K-12 schools.” 21 Aug 2019.

DCN delivers one-gigabit internet access to North Dakota K-12 schools
Internet Access in North Dakota. North Dakota Internet Coverage & Availability in 2026

viii North Dakota Department of Commerce Census Office. Population Projections of the State, Regions, and Counties
2016.

ix KFYR. “New initiative to help rural grocery stores.” 20 Dec. 2019. New initiative to help rural grocery stores

x ND Compass. “Aging Overview.” Aging in Community: An Innovative, Community-based Approach to Support Rural
Aging

xi National Association of State Departments of Agriculture. “North Dakota Department of Agriculture.” North Dakota

Department of Agriculture

xii ND Ethanol Council Presentation to the North Dakota Legislature. 2 Jun. 2020. “North Dakota Ethanol Industry
Overview.” North Dakota Ethanol Industry Overview

xiii National Household Travel Survey, 2017. National Household Travel Survey
xiv NDDOT, ND Moves. Pg 7. ND Moves Plan Executive Summary

xv NDDOT, ND Moves. Pg 9 ND Moves Plan Executive Summary

xvi NDDOT, ND Moves. Pg 9 ND Moves Plan Executive Summary

xvii The Better Bike Share Partnership “Why the Country’s Best Bike Share Might Be In Fargo.” Why the country’s best
bike share might be in Fargo

xviii Radio Oklahoma Network. “Task force created to help North Dakota’s oil and gas industry.” 7 May 2020. Task force
created to help North Dakota’s oil and gas industry

xix Energy of North Dakota. “Tax Revenues.” Bakken Benefits Tax Revenues

xx AP News. “Officials: North Dakota oil output may peak within 5 years.” 11 Feb. 2020. Officials: North Dakota oil
output may peak within 5 years

xxi AP News. “Officials: North Dakota oil output may peak within 5 years.” 11 Feb. 2020. Officials: North Dakota oil
output may peak within 5 years

xxii NDDOT North Dakota State Rail Plan. Pg. 10. North Dakota State Rail Plan

xxiii Bismarck Tribune. “North Dakota coal production drops 8% in 2019.” 2 Feb. 2020. North Dakota coal production
drops 8% in 2019

xxiv West Central Tribune. “North Dakota's largest coal-fired power plant will shut down in 2022 unless new buyer

can be found.” 7 May 2020. North Dakota's largest coal-fired power plant will shut down in 2022 unless new
buyer can be found

xxv U.S. Energy Information Administration. “North Dakota State Profile and Energy Estimates.” Analysis

xxvi American Wind Energy Association. “Wind Energy in North Dakota.” State Fact Sheets
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https://www.dot.nd.gov/plans/statewide/docs/NDMovesPlanWithExecSummary.pdf
https://www.dot.nd.gov/plans/statewide/docs/NDMovesPlanWithExecSummary.pdf
https://betterbikeshare.org/2016/05/19/countrys-best-bike-share-might-fargo
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