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Takeaways

The Biden Administration and Congress are currently considering what to include in the
upcoming infrastructure and jobs package, and addressing the climate impacts of
transportation is sure to be a key component.! While most of the attention has gone to
transportation modes that move people—particularly cars, which are the largest contributor
to transportation emissions—we also need to invest in getting our freight transportation

system on a path to decarbonization.

Rail is already one of the cleanest ways we move freight and has an important role to play in
reducing freight transportation’s climate impacts. Congress should consider using any

upcoming infrastructure legislation to enact policies to shift freight movements away from
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more carbon-intensive modes like trucking and aircraft and towards rail to reduce freight
transportation emissions. At the same time, we must invest in the innovation needed to get
freight rail to net-zero emissions by developing and deploying carbon-free technologies like
hydrogen- and battery-powered locomotives. Federal funding will help complement ongoing
private-sector efforts to transition to cleaner locomotives that can run on today’s

infrastructure.

Rail is One of the Cleanest Ways to Move Freight

Rail is already one of the most efficient ways we can move freight, having a lower greenhouse gas
(GHG) emissions profile than any other mode. As of 2018 —the most recent year for which data is
available—rail emitted 0.048 pounds of GHG per ton-mile of freight moved, the lowest emissions
per ton-mile of any mode typically used to move freight. 2 By contrast, trucking emitted 0.465
pounds per ton-mile—nearly 10 times as much as rail. Domestic water transportation emitted 0.08

pounds, while air freight ranked the worst by far, at over 2.6 pounds.

Emissions Impacts of Freight Transportation Modes, 2018

Freight movements Percentage of GHG emissions Emissions per ton-
by weight and freight movements T 5 Percentage of mile of freight
distance (millions of by weight and (ml”lO:lS Gl freight emissions (pounds of CO2
. . ons) .
ton-miles) distance equivalent)

Trucking 2,033,921 38.74% 429 77.58% 0.465
Rail 1,729,638 32.94% 38 6.87% 0.048
Water o o
transportation 491,800 9.37% 18 3.25% 0.080
Aircraft 15,969 0.30% 19 3.44% 2.623

Source: All freight movement and emissions data are from the Bureau of Transportation Statistics Data does not include freight shipped by multiple modes.
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It is worth noting that barge shipping is also a very clean way to move freight, emitting just under
twice as much GHG as rail per ton-mile but still significantly less than trucking or aircraft. However,
our inland waterways are becoming a slower and less reliable way of moving freight over time,
largely due to aging and neglected inland waterway and port infrastructure. 3 Our waterways are
also limited in scope and geographic convenience, hampering their ability to play a much larger role

in U.S. domestic freight movement.

Shifting Freight Onto Rail



Trucking will continue to be a very important part of freight transportation in the future, which is
why it’s important we reduce emissions from heavy-duty trucks as quickly and equitably as
possible, by pursuing cleaner vehicle and fuel technologies. # But since freight rail is less-emitting
than trucking, any mode shift from trucking to rail that we can induce will help reduce emissions.
This could also have wider economic benefits: reducing the number of trucks on the road would
help reduce highway congestion, which costs Americans $179 billion each year in wasted time and
fuel.

Mode shifting is difficult, particularly for low-weight, high-value goods that are typically shipped
by truck. Rail tends to be a more common option for longer-distance trips, although rail is
increasingly moving goods between closer distances in the intermodal sector (freight that is moved
in an intermodal container using multiple transportation modes). Rail is also not as nimble
currently for industries that rely on just-in-time delivery, like much of the manufacturing sector,
but railroads are investing heavily to improve customer visibility and align movements to precise

schedules. ©

How much freight could be shifted to rail, and how much emissions could be avoided, varies.
Argonne National Laboratory found that we could reasonably shift 4.1% of truck freight to rail,
which would result in a net reduction of 4.4% of freight emissions (a 6% reduction from truck
emissions, partially offset by a 1.6% increase from rail). 7 The Association of American Railroads
found that if 10% of the freight shipped by the largest trucks was moved by rail instead, GHG
emissions would fall by more than 17 million tons annually—the equivalent of removing 3.35

million cars from the road. 8

Congress should consider implementing policies that would encourage mode shift by increasing
rail’s value proposition to shippers. This could include providing additional assistance through
existing grant programs, like CRISI or RAISE (formerly known as BUILD), to improve rail
infrastructure and intermodal terminals. Funding should also be available for investments in new
technologies to improve terminal operations, better track shipment loads, improve security and

quality control, and optimize intermodal shipments. 9

Congress could also consider providing subsidies for shippers to shift to lower-carbon modes. The
European Union’s Marco Polo Programme provided grants for companies to shift freight from
trucking to lower-carbon modes and could potentially serve as a model for a U.S. program. During
the second phase of the program (2007 to 2013), truck-to-rail mode shift was generally the most
successful and was responsible for the bulk of the program’s avoided emissions; however, the
program underachieved its mode shift targets substantially due to infrastructure unavailability,
market changes, and other unforeseen challenges, so we need to be realistic about what a subsidy

program could achieve. 1°

Getting to Zero-Emission Freight Rail



While rail is already a clean way to move freight, we will ultimately need to eliminate emissions
from freight rail entirely as part of our broader effort to decarbonize our economy. These efforts
should focus on innovation to demonstrate and deploy clean locomotives and locomotive engines
that can be used on today’s tracks. Class I railroads are already investing their own money in

developing these technologies, and federal funding can help jump-start these efforts.

Hydrogen-powered locomotives will play a major role in decarbonizing freight rail. Third Way’s

decarbonization research initiative, Decarb America, has found that hydrogen will be critical for

decarbonizing heavy-duty transportation modes including rail, ! and that we will need to be
producing 1.11 million metric tons of hydrogen per year by 2050 for use in freight rail. 1> Hydrogen-
powered trains are already being demonstrated in Europe, 3 and Canadian Pacific is planning to
develop North America’s first hydrogen-powered locomotive, retrofitting a line-haul locomotive

with hydrogen fuel cells and battery technology. 14

Battery-powered locomotives will be another option. Battery electric cars are already a proven
technology and are near price parity with traditional cars, but rail-specific innovation is needed to
develop batteries with the power and range freight railroads need for long-haul service. BNSF
Railway and Wabtec recently piloted a long-haul battery-electric locomotive in California using a
grant from the California Air Resource Board. !> Early results yielded roughly 11% reduction in fuel
consumption. 1® Progress Rail and Pacific Harbor Line are planning a demonstration project

operating a new Joule battery electric “switcher” locomotive in the Ports of LA and Long Beach. 17

Congress can bolster these efforts by ramping up funding for the federal programs that help
develop, demonstrate, and deploy clean vehicle technologies and fuels. Congress should increase
funding for the Department of Energy’s Hydrogen and Fuel Cell Technologies Office, including its
H2@Scale program, 18 to continue developing and scaling-up hydrogen as a clean fuel for heavy
transportation. Congress should also increase funding for DOE’s Vehicle Technologies Office, which
provides RD&D funding for battery and other clean vehicle technologies, and ensure that battery-
powered locomotives are eligible within the definition of “vehicle” for grant funding. Finally,
Congress should also increase funding for the Diesel Emissions Reduction Act (DERA) grant

programs to help railroads purchase cleaner locomotives.

While there continues to be debate over whether to electrify U.S. railroads by constructing overhead
power lines, Third Way does not believe this is the best path forward. The capital cost of electrifying
our railroads could be as high as $4.8 million per track-mile 19 for a total cost of over $600

billion. 2° That does not include the cost of expanding tunnels, overpasses, and other structures to
provide clearance for overhead power distribution, the cost of building new power plants where
additional electricity supply would be needed, or the cost of purchasing 24,000 electric locomotives.
Additionally, multi-year construction of a nationwide overhead system would create disruptions to
rail operations, which could result in shippers shifting their freight to trucks which would be worse

for emissions in the short term.
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Instead of electrifying our rail infrastructure, we should focus on developing and deploying
technologies that will enable zero-emission locomotives to continue taking advantage of the

expansive infrastructure we already have.

Conclusion

Rail is already one of the cleanest ways to move freight—but as part of our efforts to decarbonize
transportation and the economy, we must invest in the technologies needed to fully transition to
zero-emission freight rail. Class I railroads are investing their own money in hydrogen- and
battery-powered locomotives, and Congress should provide federal funding to bolster these efforts
so we can accelerate the deployment of these technologies. Congress should also consider policies
that could help shift more freight off of more carbon-intensive modes and onto rail as a way to

reduce emissions from freight transportation as a whole, even as we focus on transitioning to zero-

emission trucks and scaling up sustainable aviation fuels. The upcoming jobs and infrastructure

package is the right opportunity to make these investments so we can get rail, and freight

transportation as a whole, on the path to a net-zero future.

CLEAN TRANSPORTATION 85



https://www.thirdway.org/memo/accelerating-our-transition-to-zero-emission-vehicles
https://www.thirdway.org/memo/jumpstarting-rd-d-for-clean-aviation

ENDNOTES

1.

10.

1.

12.

Pike, Lili, “How Biden plans to tackle the climate crisis in his $2 trillion infrastructure plan.” Vox, 31

Mar. 2021, https://www.vox.com/2021/3/31/22360801/biden-infrastructure-plan-jobs-climate-

change-transportation-electricity-justice-labor

Ton-miles by mode is from: “U.S. Ton-Miles of Freight.” Bureau of Transportation Statistics,

Accessed May 12, 2021, https://www.bts.gov/content/us-ton-miles-freight

Emissions by mode taken from: “Freight Transportation Energy Use & Environmental Impacts.”
Bureau of Transportation Statistics, Accessed May 12, 2021, https://data.bts.gov/stories/s/Freight-
Transportation-Energy-Use-Environmental-Im/f7sr-d/s8/

Grier, David V., “Declining Reliability of the U.S. Inland Waterway System.” U.S. Army Corps of
Engineers, Accessed May 12, 2021 https://www.hsdl.org/?abstract&did=743731

Laska, Alexander and Ellen Hughes-Cromwick, “Accelerating Our Transition to Zero-Emission
Vehicles.” Third Way, 14 Apr. 2021, https://www.thirdway.org/memo/accelerating-our-transition-

to-zero-emission-vehicles

Schrank, David et al, 2019 Urban Mobility Report. Texas A&M Transportation Institute, August 2019,
Page 5, https://static.tti.tamu.edu/tti.tamu.edu/documents/mobility-report-2019.pdf

Elliott, Daniel, “What is Precision Scheduled Railroading?” Breahthrough Fuel, 6 Aug. 2020,
https://www.breakthroughfuel.com/blog/precision-scheduled-railroading

Zhou, Yan et al, “An Evaluation of the Potential for Shifting of Freight from Truck to Rail and Its
Impacts on Energy Use and GHG Emissions.” Argonne National Laboratory, June 2017, Pages 13-16,
https://publications.anl.gov/anlpubs/2017/08/137£.67.pdf

“Freight Railroads & Climate Change.” Association of American Railroads, March 2021, Page 4,

https://www.aar.org/wp-content/uploads/2021/02/AAR-Climate-Change-Report.pdf

Kaack, Lynn H. et al, “Decarbonizing Intraregional Freight Systems with a Focus on Modal Shift.”
Environmental Research Letters, Volume 13, Number 8, 18 Sep. 2018,
https://iopscience.iop.org/article/10.1088/1748-9326/aad56¢

Final Report: Marco Polo Il Programme 2007-2013. European Commission Innovation and Networks
Executive Agency, Accessed May 12, 2021, Pages 7-12,

https://ec.europa.eu/inea/sites/inea/files/cefpub/mp_ii report superfinal2020_metadone 0.pdf

Walter, Lindsey et al, “Pathways to Net-Zero Emissions.” Decarb America Research Initiative, 4 Feb.

2021, Figure 9, https://decarbamerica.org//report/pathways-to-net-zero-emissions/

“Hydrogen End-Use.” Decarb America Research Initiative, Accessed May 12, 2021,
https://decarbamerica.org/interactive-maps/hydrogen-end-use/


https://www.vox.com/2021/3/31/22360801/biden-infrastructure-plan-jobs-climate-change-transportation-electricity-justice-labor
https://www.bts.gov/content/us-ton-miles-freight
https://data.bts.gov/stories/s/Freight-Transportation-Energy-Use-Environmental-Im/f7sr-d4s8/
https://www.hsdl.org/?abstract&did=743731
https://www.thirdway.org/memo/accelerating-our-transition-to-zero-emission-vehicles
https://static.tti.tamu.edu/tti.tamu.edu/documents/mobility-report-2019.pdf
https://www.breakthroughfuel.com/blog/precision-scheduled-railroading
https://publications.anl.gov/anlpubs/2017/08/137467.pdf
https://www.aar.org/wp-content/uploads/2021/02/AAR-Climate-Change-Report.pdf
https://iopscience.iop.org/article/10.1088/1748-9326/aad56c
https://ec.europa.eu/inea/sites/inea/files/cefpub/mp_ii_report_superfinal2020_metadone_0.pdf
https://decarbamerica.org/report/pathways-to-net-zero-emissions/
https://decarbamerica.org/interactive-maps/hydrogen-end-use/

13.

14.

15.

16.

17.

18.

19.

20.

Patel, Tara, “A Hydrogen-Powered Train will Make Transport History as Europe Looks to Become
World Leader in Green Rail Travel.” Fortune, 23 Apr. 2021,

https://fortune.com/2021/04/23/hydrogen-train-transport-europe-green-rail/

“CP Announces Hydrogen-Powered Locomotive Pilot Project.” CP press release, 18 Dec. 2020,

https://www.cpr.ca/en/media/cp-announces-hydrogen-powered-locomotive-pilot-project

“BNSF and Wabtec Commence Battery-Electric Locomotive Pilot Test in California.” BNSF Railway

press release, 4 Jan. 2021, https: //www.bnsf.com/news-media/news-releases/newsrelease.page?
relld=bnsf-and-wabtec-commence-battery-electric-locomotive-pilot-test-in-california

“Wabtec, BNSF conclude initial tests of battery-electric locomotive.” Trains, 30 Apr. 2021,

https://www.trains.com/trn/news-reviews/news-wire/wabtec-bnsf-conclude-initial -tests-of-

battery-electric-locomotive/

“Progress Rail and Pacific Harbor Line Sign Agreement.” Progress Rail press release, 13 Nov. 2020,

https://www.progressrail.com/en/Company/News/PressReleases/ProgressRailAndPacificHarborLine
SignAgreementForBatteryLocomotive.html

“H2@ Scale: Enabling Affordable, Reliable, Clean and Secure Energy Across Sectors.” Office of Energy
Efficiency & Renewable Energy, accessed May 12, 2021,

https://www.energy.gov/sites/default/files/2020/07/£76 /hfto-h2-at-scale-handout-2020.pdf

Transitioning to a Zero of Near-Zero Emission Line-Haul Freight Rail System in California: Operational and
Economic Considerations. University of I1linois at Urbana-Champaign Rail Transportation and
Engineering Center, Spring 2016, Page 20,
https://ww2.arb.ca.gov/sites/default/files/classic/railyard/docs/uoi_rpt_06222016.pdf

According to the Federal Railroad Administration, the U.S. freight rail network has almost 140,000
route miles, less than 1% of which are electrified. “Freight Rail Overview.” U.S. Federal Railroad

Administration, 8 July 2020, https://railroads.dot.gov/rail-network-development/freight-rail -

overview


https://fortune.com/2021/04/23/hydrogen-train-transport-europe-green-rail/
https://www.cpr.ca/en/media/cp-announces-hydrogen-powered-locomotive-pilot-project
https://www.bnsf.com/news-media/news-releases/newsrelease.page?relId=bnsf-and-wabtec-commence-battery-electric-locomotive-pilot-test-in-california
https://www.trains.com/trn/news-reviews/news-wire/wabtec-bnsf-conclude-initial-tests-of-battery-electric-locomotive/
https://www.progressrail.com/en/Company/News/PressReleases/ProgressRailAndPacificHarborLineSignAgreementForBatteryLocomotive.html
https://www.energy.gov/sites/default/files/2020/07/f76/hfto-h2-at-scale-handout-2020.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/railyard/docs/uoi_rpt_06222016.pdf
https://railroads.dot.gov/rail-network-development/freight-rail-overview

