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Often invisible, but absolutely essential.
As an apt description of the role that
freight plays in all of our everyday lives.
With its contributions to the economy,
though, freight deserves greater
attention. To increase awareness and
jump start the conversation about

the freight industry, the Center for
Transportation Studies (CTS) at the
University of Minnesota designated
Unpacking Freight: From Producers to
Front Doors as its 2025 theme.

One of many related theme activities,
a series of six Freight 101 webinars
introduces key freight modes and
explores the importance of freight in
the state. The webinars feature leaders
representing Minnesota’s freight
system, including trucking, aviation,
maritime, rail, and urban logistics.
These experts share their thoughts
about the opportunities and challenges
facing the freight industry.

This summary recaps takeaways and
lessons from the Freight 101 series,
augmented with additional context
from the Minnesota Freight Plan and
other sources, to shine a spotlight on
the industry we all depend on each day.

From Producers to Front Doors

UNPABKING FHEIGHT CENTER FOR
m TRANSPORTATION STUDIES

. . « UNIVERSITY OF MINNESOTA
cts.umn.edu/UnpackingFreight
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Freight: Powerful economic engine

An efficient freight system offers industries
within the state a competitive edge. A healthy

freight system carries the raw materials, @ S na p S h Ot
grain, and other products from key Minnesota MINNESOTA'S FREIGHT
industries—such as manufacturing, mining, SYSTEM INCLUDES:
forestry, agriculture, transportation, and

specialized medical equipment—to buyers 814 miles of interstate

throughout the world. It brings products 10,891 miles of US and state
for consumers and businesses to and from trunk highways
Minnesota by rail, road, river, air, lake, and land. 4.534 miles of rail lines

Freight is not a standalone industry, but
one that businesses in virtually every industry
count on for their own survival and success. As 20,000+ miles of pipelines
such, the growth of the freight industry helps
spur the growth of businesses and, as a result,
the growth of the economy.

The freight system in Minnesota and
throughout the US relies on a diversity of transportation modes. To the consuming
public, these modes work seamlessly and interconnectedly to move all kinds of
goods and products internationally, nationally, and within the state. But when part of
the system breaks down—as it did during the COVID-19 pandemic—inconvenience,
desperation, and even suffering can follow closely behind. Let’s take a closer look at
freight modes and opportunities and challenges with each.

14 cargo-handling airports

7 ports

\, Did you know?

* In 2023, the US transportation system moved more than
55.5 million tons of goods worth $51 billion each day, or
almost 64 tons of freight per person per year.

* Freight-related industries make up approximately 40
percent of employment in Minnesota.

el * Total freight tonnage to, from, and within Minnesota

increased by 15 percent between 2012 and 2019 and is

TL expected to grow another 40 percent by 2050.
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State Freight Plan: Eye to the future

The Minnesota State Freight Plan focuses not only on the current state of freight, but
also the priority strategies, actions, and investments that will serve to strengthen the
state’s freight system in years to come.
Built on data and stakeholder feedback, the plan includes an overview, trends and
forecasts, policies, and the freight investment plan that helps identify needs and criteria
for evaluating potential projects for funding. As a requirement to apply for federal
funding, the plan supports freight improvements in many areas. The plan estimates
statewide freight investment needs at $255 million for a five-year period and a

minimum of $1.1 billion over the next 20 years.

The heart of the plan, the Freight Action Agenda includes goals and key actions to

implement through public and private partnerships.

State Freight Plan goals and select actions

£} FREIGHT SYSTEM STEWARDSHIP
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* Encourage and support partnerships
 Freight education and advocacy
* Improve freight-related
data collection
* Develop a freight investment plan
* Prioritize maintenance of the
national multimodal freight network
* Integrate freight into all
planning projects
* Preserve key rail corridors
* Maintain MnDOT superload corridors
» Targeted freight system investments

IMPROVE FREIGHT SAFETY

* Establish incident management and
emergency response plans

» Design for freight safety

» Address truck parking needs

* Improve freight system safety

* Invest in new freight technology

CONNECT MINNESOTANS

% SAFEGUARD MINNESOTA'S

HEALTH AND ENVIRONMENT

e Explore urban goods
movement programs

* Implement sustainable
freight efforts

MITIGATE IMPACTS ON
ENVIRONMENTAL
JUSTICE POPULATIONS

* Integrate freight into land use
planning and policies

e Mitigate and reduce local air
pollution, flooding, stormwater
runoff, and wildlife habitat loss
impacts caused by the freight
system in Minnesota

SUPPORT MINNESOTA'S ECONOMY

e Improve and expand freight industry
workforce development

Related Resources

Minnesota State Freight Plan:
dot.state.mn.us/planning/freightplan

AND BUSINESSES

* Improve first- and last-
mile connections
» Support freight modal balance
e Support multimodal freight
options and expansions

Freight 101: State Freight Plan [zt
webinar, presentation, and H
online quiz: cts.umn.edu/
Freight101StatePlan




Trucking: Market force

The largest freight mode in the world,
trucking truly delivers. Trucks of all
specialized types bring goods to homes,
businesses, and between other freight
modes. And their share of business only
stands to grow, with the continuing boost
from e-commerce and its dependence

on trucks for the just-in-time, last-mile
portion of customer fulfillment.

Despite the increasing demand, the
last few years have been difficult for the
trucking industry. While the economy
rebounded from the pandemic, the
trucking industry has been in a recession
for more than two years since 2022. The
prolonged economic situation for trucking
in part stems from the spikes in operating
costs, from $1.67 per mile in 2019 to
$2.27 in 2023. At the same time, trucking
revenue began to decline after the
pandemic as consumer spending shifted
from goods to entertainment and factory
output dipped.

As a result between December
2022 and January 2025, some 39,000
carriers left the trucking business, a 10.6
percent decline.

As the industry looks to rebound in
the near future, it also looks to tackle
challenges in other areas. For drivers:
truck parking, compensation, and the
economy topped the list of concerns
in the 2024 American Transportation
Research Institute survey, while the
economy, lawsuit abuse reform, and
driver shortages were of most concern for
motor carriers.

Technology also will continue to help
make life easier and more efficient for
truckers and motor carriers. For example,
the application of artificial intelligence
(Al) helps carriers find ways to transport
unexpected shipments more quickly and
truckers find the fastest delivery route.

With real-time monitoring and alerts,
anomaly detection, and enhanced
security features, Al also helps address

SRR

cargo theft, another key issue for the
trucking industry. Since 2021, each year
the number of reports of stolen goods
and identities has increased between 40
and 60%, with losses surpassing $450
million in 2024.

Trucking by the numbers

* Trucks move 73 percent of
cargo by volume

* Trucks move nearly 80 percent of
cargo by revenue

* 1in 16: Number of U.S. jobs associated
with the trucking industry in some way

* 143,180: Number of trucking
jobs in Minnesota

* 65,500: Number of trucking
companies in Minnesota

* 90 percent of all trucking companies in
the US have five or fewer trucks

* The top 100 trucking companies in the
US control 70 percent of all assets,
employees, and cargo moved

Related Resources

American Transportation Research
Institute: Truckingresearch.org

Freight 101:Trucking
webinar, presentation, and
online quiz: cts.umn.edu/
Freight101Trucking




Rail: The long (and short) haul

Minnesota’s railroad system connects the
state to locations throughout the country
and Canada, including key US ports and
waterways. In fact, freight rail moves
more tons of goods over long-distance
miles—almost 40 percent—than any other
transportation mode.

Through both long-distance and short
hauls, railroads move raw materials
and finished goods both domestically
and internationally for nearly every
sector of the economy. The state’s rail
system helps Minnesota farmers remain
competitive by connecting them to
domestic and international markets. Rail
offers a cost-efficient way to transport
bulk commodities like grain and soybeans
to ports in New Orleans and the Pacific
Northwest for export to other countries.

Railways help move freight efficiently,
and transporting goods by rail is less
expensive now than in the past. Thanks
to deregulation, average rail rates are 40
percent lower today than in 1980.

A key priority for railroads, safety
also continues to improve. In 2024, the
overall train accident rate has declined
33 percent since 2005 and 15 percent
year-over-year. Technology plays a role
in identifying issues before they become
problems. At BNSF Railway, for instance,
4,000 trackside detectors throughout its
rail system take 35 million readings daily,
while drones provide 60,000 frames of
video daily—data that helps monitor the
health of railcars and locomotives.

Privately owned and heavily
regulated, railroads continue to invest in
improvements and current and emerging
technologies with the aim of improving
safety and operations. Railroads invest
about $23 billion annually to maintain
their high-capacity network. And a dollar
invested in rail infrastructure translates to
$2.50 in total economic activity.

Rail up close
THE NATION'S RAIL SYSTEM

* 6 large railroad systems in the country,
known as Class 1s

* 621 non-Class 1railroads (short line and
regional railroads)

* More than 135,000 route miles

» 28,000 locomotives

* 1.6 million railcars

* 3.3 billion gallons fuel
consumed annually

* 140,000 employees

» 27 million carloads and
intermodal units shipped

ONE RAIL CAR CAN HOLD:

* Enough coal to heat 19 homes for a year
* Enough corn to feed 37,000
chickens for life
* Enough grain to make 258,000
loaves of bread
* Enough oil to make 13,500
gallons of gasoline

Related Resources
Freight 101: Rail webinar,

presentation, and online
quiz: cts.umn.edu/
Freight101Rail




Air cargo: Fast movers

At the Minneapolis-St. Paul Airport
(MSP), cargo planes—as well as cargo
carried in the belly of passenger planes—
make the fast movement of high-

value, time-sensitive goods over long
distances possible.

MSP dominates the state’s air
cargo freight movement, handling
approximately 95 percent of all Minnesota
air cargo. Minnesota’s smaller airports,
though, also support movement of goods
through regional networks.

Bemidji Aviation, for example, delivers
cargo throughout Greater Minnesota and
other locations from its headquarters in
Bemidji and bases in Minneapolis, Fargo,
and Denver. These smaller planes carry
diverse, often time-sensitive, cargo, such
as medical supplies, parts for farming
equipment, cell phones, flowers, and even
food like live lobsters.

The top commodities that make use
of air cargo consist mainly of more
expensive goods such as precision
instruments, electronics, basic chemicals,
and machinery. While air cargo accounts
for less than one-tenth of one percent
of the freight tonnage moved to, from
or within Minnesota, it represents 4.5
percent of freight value.

Currently, MSP designates about
523,000 square feet for air cargo facilities,
with four areas that handle and process
freight. MSP has land in reserve to grow
its air cargo operations. Expansion would
help accommodate the increasing needs
of Amazon (which has doubled its air

cargo volume) and other carriers. A
recent study also concluded additional
cargo facilities would help MSP maximize
its growth potential. The study helped
MSP explore demand for air cargo and the
potential for increasing international air
cargo operations.

Cargo and carriers
IN 2024, MSP PLANES CARRIED:

* 163,350 total cargo weight in metric
tons by cargo-only planes

» 37,368 total cargo weight in metric tons
in belly of passenger planes

FIVE CARRIERS FLY 97 PERCENT OF
FREIGHT CARGO AT MSP

* FedEx
* UPS

* DHL

* Amazon
* Delta

Related Resources

MnDOT Aeronautics and Aviation:
dot.state.mn.us/aero
Metropolitan Airports Commission:

metroairports.org

Freight 101: Aviation webinar,
presentation, and online
quiz: cts.umn.edu/
Freight101UrbanDelivery




Ports and waterways: Qutlets for freight

Minnesota reaps many benefits from its
many lakes and rivers, including enviable
maritime freight access.

With its barges and laker ships,
maritime freight commonly hauls large
volumes of cargo in bulk with great cost
efficiency. Transportation of iron ore leads
the maritime mix at the Port of Duluth-
Superior, accounting for 55 percent
of port shipments, followed by coal,
limestone, and grain.

In St. Paul, the inland river shipping
network maintained by the Army Corps
of Engineers helps Minnesota farmers
transport their products to the rest of
the world. More than 60 percent of the
country’s grain exports move by barge on
the Mississippi. Other imports on the river
system include cement, salt, sand, gravel,
fertilizer, and coal.

The state has almost 260 miles of
navigable waterways, ranking 27th in the
nation. Three Great Lakes commercial
ports—the Port of Duluth-Superior, Port
of Two Harbors, and Port of Silver Bay—
transport more than $50 million tons of
freight per year and four Mississippi River
commercial ports—the Port of St. Paul, the
Port of Savage, the Port of Red Wing, and
the Port of Winona—transport more than
$14 million tons of freight per year.

The largest freshwater port in the U.S.,
the Port of Duluth-Superior transported

29.6 million cargo tons in 2024. The port
offers excellent landside connections with
access to four Class 1railroads and nearby
highways. In 2017, Canadian National
Railway joined forces with Duluth Cargo
Connect to offer intermodal service at the
port’s Clure Public Marine Terminal that
increased direct reach to East Coast, West
Coast, and Gulf Coast ports.

PORT OF DULUTH-SUPERIOR:
SIGNIFICANT ECONOMIC IMPACT

* $1.6 billion of economic activity
 $1.3 billion in business revenue

» $569.3 million in income generated
e $214.9 million in tax revenue

* 3 million in short ton cargo moved
* 7,136 jobs supported

(2022 shipping season)

Related Resources

Duluth Seaway Port
Authority: duluthport.com
Saint Paul Port Authority: sppa.com

Freight 101: Trucking webinatr,
presentation, and online
quiz: cts.umn.edu/
Freight101Maritime




¢ Andrew Andrusko, Freight and Railroad

¢ Jon P. Solberg, Assistant Commissioner,

Urban freight and logistics: Innovations

Bolstered by the pandemic, e-commerce
continues to grow—and influence freight.
The estimate for total e-commerce sales
totaled $1.1 trillion in 2023, an increase of
7.6 percent from 2022.

As a result, consumers expect ever-faster
delivery of goods, and freight carriers work
hard to meet those expectations. Those
carriers deal with many disruptions—from
bad weather to road construction to
equipment issues. Technology, though,
is helping both improve efficiency and
address the unexpected.

Amazon Freight offers an example of
responding to the e-commerce trend and
leveraging incremental innovation to spark
an ongoing process of improvement. The
Amazon fleet includes more than 60,000
trailers, more than 20,000 containers, and
more than 50,000 carrier partners. Part
of the company’s business now includes
contracting its fleet and services to
other shippers.

Thanks to technology advancements,
drivers with Amazon Freight know their
route, weather, traffic, construction
obstacles, and other factors before they
even hit the road. While on the road, their
trailers come equipped with cameras
and end-to-end GPS tracking capability,
as well as sensors on the tires and inside
the trailer that keep the truck running as
optimally as possible.

A dedicated team of relay operation
center agents work in the background to
support drivers on the road, especially
as they face unexpected disruptions.
Generative artificial intelligence captures

Acknowledgements

data and offers agents access to
information and suggested solutions
quicker than ever before.

Amazon Freight started with a core
foundation of technology that supported
its rapid expansion during the pandemic
and continues to fuel its growth. Successful
tech integration involves understanding
customers, knowing the core customer
problem before considering the solution,
and taking into account all aspects of real-
word operation. The investment pays off
by enabling consistency, scalability, and
supply chain resiliency.

CHALLENGES IN BUILDING
TRANSPORTATION TECHNOLOGY

1. Inconsistent data sources

2. Limited standardization

3. Gaps in tracking and tracing

4. Tech tools that are not well integrated

5. Different carriers with

different asset types

Disruption in the network

7. ldentification and sharing of supply
chain vulnerabilities

o

Related Resources

Amazon Freight: freight.amazon.com

Freight 101: Urban Delivery
and Logistics webinar,
presentation, and online
quiz: cts.umn.edu/
Freight101UrbanDelivery

CTS extends its gratitude to all of the experts who made the Freight 101 Webinar Series possible:

Planning Director, Office of Freight and

¢ Deb Deluca, Former Executive Director,
Duluth Seaway Port Authority

¢ Mark Wegner, President and CEO, Twin
Cities and Western Railroad

Commercial Vehicle Operations, MnDOT * Brian Peters, Director, Air Service + Sam Anderson, President and CEO, Bay

Development, Metropolitan

and Bay Transportation

Sustainability, Planning, and Program
Management Division, MnDOT

¢ Kathryn Sarnecki, Chief Development
Officer, Saint Paul Port Authority

Airports Commission
Tracie Walter, Vice President, Bemidji
Aviation Services Inc.

¢ Lydia Underdahl, Executive Director of

Public Affairs, BNSF Railway

* Dan Murray, SVP, American

Transportation Research Institute

¢ Ari Silkey, General Manager,

Amazon Freight



