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• The transportation sector remains key to the path towards a net-zero economy as it accounts for 26% of 
global greenhouse gas emissions. 

• Rail transit is the lowest emitting source of transit with up to 12 times lower emissions per passenger-km 
compared to private vehicle emissions. As such, increasing the total share of rail transportation will be 
key in decarbonization of the sector. 

• +PETGCUKPI�GNGEVTKƂECVKQP��CPF�JKIJ�URGGF�TCKN�WUCIG�YKNN�OQXG�WU�ENQUGT�VQ�HWNN�FGECTDQPK\CVKQP�QH�VTCPUKV�
  
• Currently, rail transit comprises 8% of global passenger transit - if we are to achieve a net-zero scenario, 

VJKU�ƂIWTG�PGGFU�VQ�KPETGCUG�VQ����

• Europe and Asia are the two regions with the most rail usage - with some countries relying up to 90% 
on rail transit

• 2CUUGPIGT�TCKN�CETQUU�%CPCFC�CPF�KP�1PVCTKQ�JCXG�OCFG�UVTKFGU�VQYCTFU�GNGEVTKƂECVKQP��YKVJ�OCLQT�KO-
provements set to be complete by 2030.

• %CPCFCoU� TCKN�HTGKIJV�EQORCPKGU�EQPVKPWG� VQ�CEEQWPV� HQT�C� UKIPKƂECPV� UQWTEG�QH� VJG� VTCPURQTV� UGEVQToU�
Greenhouse Gas Emissions  - CP and CN are taking steps toward decarbonizing their operations.

• If Canada were to implement high speed rail (HSR) they could take the approach of South Korea and 
GPICIG�KP�C�LQKPV�XGPVWTG�+PXGUVOGPV�KPVQ�TCKNTQCF�KPHTCUVTWEVWTG���KPENWFKPI�HTGKIJV�

• Canada’s rail-freight sector should continue to hedge its bets on hydrogen fuel cells for long haul freight 
operations and on biofuels for shunting operations.

• (QNNQYKPI�GNGEVTKƂECVKQP�QH�JGCX[�VTCHƂEMGF�RCUUGPIGT�TCKN�EQTTKFQTU��VJG�HQEWU�HQT�%CPCFC�UJQWNF�DG�QP�
hydrogen fuel cells, and batteries for shorter distances. Digital applications will also play a role in driving 
NQPI�VGTO�KORTQXGOGPVU�KP�GHƂEKGPE[��
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 In October  2016, the 193 parties to the Paris 
Agreement collectively set a goal for the world to 
reach net-zero emissions by 2050, in order to keep 
anthropogenic global warming below 2 degrees 
Celsius (compared to pre-industrial levels). We now 
know that limiting global warming to these levels 
would mean reducing the stress on people and life 
on the planet from the more extreme effects of cli-
mate change. For example, the difference between 
limiting warming to 1.5 degrees vs. 2 degrees is a 
decrease of 50% in the people around the world 
who would experience water stress. While some cli-
mate change (including rising sea levels, increased 
HTGSWGPE[� QH� FTQWIJVU� CPF� ƃQQFU�� CPF� KPETGCUGF�
heat-related human mortality among others) is now 
locked in due to our activities up until this point, 
as reported by the IPCC’s 2022 AR6 report, there 
is also a closing window where we can still make 
a difference and stop the more extreme effects of 
climate change. 

 A big part of this effort needs to be target-
ed at the transportation sector worldwide, which in 
2016, accounted for over 26% of global CO2 emis-
sions, attributable to the fact that it is the most fos-
sil fuel-reliant sector. The parties to the Paris Agree-
ment have recognized the importance of this sector 
within their Nationally Determined Contributions 
(NDCs), with 80% of them noting that it is important 
in the transition, and at least 60% recording some 
form of mitigation measures for this sector. The big-
gest share of global transportation emissions is in 
the use of passenger road vehicles, accounting for 
almost 42% of total sectoral emissions in 2019 ac-
cording to the International Energy Agency (IEA). It 
goes to reason that interchanging passenger road 
XGJKENG�OKNGU� HQT� RWDNKE� VTCPURQTVCVKQP�YJGTG� GHƂ-
cient would be a low-hanging fruit towards reduc-
ing the emissions intensity of transportation overall.

 Some early  studies done in the United States 
KP������HQWPF�VJCV�EWVVKPI�LWUV�QPG����MO�TQWPF�VTKR�
business day commute done by a single passenger 
in a road vehicle could lead to a “10% reduction in 
the carbon footprint of a two-adult, two-car house-
hold.” Rail transportation intuitively offers a lower 
energy intensity for transporting both people and 
cargo on a per-unit basis. Overall, it requires “12 
times less energy and emits 7 to 11 times less GHG 
emissions per passenger-km traveled” than is the 
case for private vehicles and airplanes, which actu-
CNN[�OCMGU�KV�VJG�OQUV�GPGTI[�GHƂEKGPV�OQFG�QH�OQ-
torized transport. It is, therefore, no surprise that 
it only accounted for about 1% of Transportation’s 
share of global greenhouse gas emissions in 2018.

https://unfccc.int/process/the-paris-agreement/status-of-ratification
https://unfccc.int/process/the-paris-agreement/status-of-ratification
https://www.weforum.org/agenda/2021/07/2c-global-warming-difference-explained/
https://www.weforum.org/agenda/2021/07/2c-global-warming-difference-explained/
https://www.ipcc.ch/report/ar6/wg2/
https://www.wri.org/insights/everything-you-need-know-about-fastest-growing-source-global-emissions-transport
https://www.wri.org/insights/everything-you-need-know-about-fastest-growing-source-global-emissions-transport
https://www.itf-oecd.org/sites/default/files/docs/transport-co2-paris-climate-agreement-ndcs.pdf
https://www.itf-oecd.org/sites/default/files/docs/transport-co2-paris-climate-agreement-ndcs.pdf
https://www.iea.org/topics/transport
https://www.iea.org/topics/transport
https://www.apta.com/wp-content/uploads/Resources/resources/reportsandpublications/Documents/greenhouse_brochure.pdf
https://www.apta.com/wp-content/uploads/Resources/resources/reportsandpublications/Documents/greenhouse_brochure.pdf
https://www.apta.com/wp-content/uploads/Resources/resources/reportsandpublications/Documents/greenhouse_brochure.pdf
https://ourworldindata.org/co2-emissions-from-transport
https://ourworldindata.org/co2-emissions-from-transport
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Source: Our World In Data

 A clear pathway towards reducing operations emissions of road transport would then be to shift as 
OWEJ�FGOCPF��DQVJ�KP�VGTOU�QH�RCUUGPIGTU�CPF�ECTIQ��VQYCTFU�TCKNU���VJGTGD[�UVTGCONKPKPI�JGCX[�ƃQYU�QH�
movement where it makes sense. In the IEA’s Net-Zero scenario to 2050, this means increasing rail trans-
port’s share of total passenger transport activity from 8.5% in 2020 to 12.6% in 2030. 

 Rail is hailed as one of the most GPGTI[�GHƂEKGPV�VTCPURQTV�OQFGU, it carries 9% of global passenger 
movement and 7% of freight, while only using 3% of transport energy usage. Rail, in fact, on average re-
quires 12 times less energy compared to other modes of transportation along with emitting 7 to 11 times 
fewer greenhouse gasses (GHG) per passenger-km compared to vehicles or airplanes. The global average 
of emissions for rail transport is estimated to be 19g of CO2/ passenger-km, compared to small and me-
dium cars with an average of 148g of CO2/ passenger-km and airplanes with an average of 123g of CO2/ 
RCUUGPIGT�MO��FGOQPUVTCVKPI�VJG�GHƂEKGPE[�QH�TCKN�VTCPURQTV��

 While rail is already amongst the lowest carbon-emitting methods of transport, oil accounted for 
55% of total energy consumption for rail and was used for 28% of all passenger rail activity. However, this 
ƂIWTG�KU�GZRGEVGF�VQ�TCRKFN[�EJCPIG�CU�OWEJ�QH�VJG�PGY�TCKN�KPHTCUVTWEVWTG�DGKPI�DWKNV�INQDCNN[�KU�GNGEVTKƂGF��
It is estimated that ��QH�CNN�RCUUGPIGT�TCKN�CEVKXKV[�KU�GNGEVTKƂGF, a 60% increase since 2000. Some regions 
CTG�CNOQUV�EQORNGVGN[�GNGEVTKƂGF�YKVJ�����QH�CNN�TCKNU�KP�,CRCP�DGKPI�GNGEVTKƂGF��YKVJ�-QTGC�ENQEMKPI�KP�CV�
�����9JKNG�#UKCP�CPF�'WTQRGCP�EQWPVTKGU�JCXG�VJG�OQUV�GNGEVTKƂGF�TCKN�U[UVGOU��North America by far has 
the most extensive conventional rail network, with over 612,000 km of rail in service today, compared to 
Europe where it only has 328,000 km. Compared to some Asian and European countries, North America 

https://ourworldindata.org/co2-emissions-from-transport
https://www.iea.org/reports/rail
https://www.iea.org/fuels-and-technologies/rail
https://www.iea.org/reports/rail
https://www.iea.org/reports/rail
https://www.iea.org/reports/rail
https://www.iea.org/reports/rail
https://www.iea.org/reports/rail
https://www.iea.org/reports/the-future-of-rail
https://www.iea.org/reports/the-future-of-rail
https://www.iea.org/reports/the-future-of-rail
https://www.iea.org/reports/the-future-of-rail
https://www.iea.org/reports/the-future-of-rail
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is lagging in terms of electrifying its rail infrastructure; however, it also presents immense potential for the 
continent as rail can be the catalyst for transforming the continent’s infrastructure to become more sustain-
able and contribute toward the low carbon transition strategy.

Fossil Fuel Prices

 Apart from climate impact, the recent surge in oil prices, and in turn gasoline, is also forming grounds 
for a sound economic argument for transitioning road transport to rail transport wherever possible. Earli-
er this year, our group covering the Low-Carbon Transition at the Munk School’s Global Economic Policy 
Lab (GEPL), covered the incredible 2021 400%+ rally in European natural gas futures as a response to 
%18+&����FGOCPF�CPF�UWRRN[�TGUJWHƃKPI��6JKU�YCU�DGHQTG�VJG�4WUUKCP�KPXCUKQP�QH�7MTCKPG�KP�NCVG�(GDTWCT[�
2022, which has seen the price of crude oil increase by about 24% since then to levels above $100/barrel - 
which we had not seen since 2014. A similar story can be seen in the price of gas as tracked by Dutch TTF 
futures - following news of the Russian invasion, the price quickly spiked to higher prices than were seen at 
the end of 2021 and JCU�UKPEG�UGVVNGF�VQ�LWUV�CDQXG�����a�/9J.

Source: Bloomberg

 The globally coordinated economic sanctions imposed on Russia as a response to their invasion are 
also laying bare the necessity to wean off fossil fuel imports and work towards energy independence in 
Europe (which still imports about a 1/3 of their natural gas from Russia). Both supply-chain entanglements 
resulting from COVID-19 lockdowns and the Russian invasion have sent the price of gasoline skyrocket-

https://munkschool.utoronto.ca/gepl/files/2022/03/GEPL_2022-04_LowCarbonTransition.pdf
https://www.theice.com/products/27996665/Dutch-TTF-Gas-Futures
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ing across the world. In Canada, the commodity has 
seen a 143% increase since a low point in April of 
2020 to the highest levels ever seen (current price: 
US $1.27 per liter). 

 This price shock has sent signals to consum-
ers of the need to rethink the way they get around. 
When comparing the operational costs of electric 
vehicles per 100 km with similar internal combus-
tion models, the costs of the former are current-
ly 77% lower on average than the latter across all 
Canadian provinces at the current electricity and 
gasoline prices.  Naturally, consumers currently un-
able to switch to electric vehicles are shifting more 
of their commuting towards public transportation, 
including rail where applicable, which would still 
lower their overall carbon footprint inadvertently. 
In addition to shifting demand from road vehicle 
VTCPURQTVCVKQP�� VJG� GNGEVTKƂECVKQP� QH� TCKNYC[U�� KP�
combination with a higher share of renewable en-
ergy in electricity generation offers almost a certain 
progression towards net-zero in-land transporta-
tion. 

4CKN�'NGVTKƂECVKQP

 Globally, electric railways represent approx-
imately 37% of the total, with this trend increasing 
in the past two decades as renewable energy sourc-
es bring down the overall cost of electricity world-
wide. In contrast, the United States’ (US) freight rail 
system is nearly powered entirely by diesel and ac-
counts for almost half of global emissions in freight 
moved on rails. A similar story can be told for Can-
ada, where only 80 km of 49,500 (0.16%) are electri-
ƂGF, while only approximately 20% of Europe’s rail 
system runs on diesel. 

 This is still the case today despite the fact 
VJCV�GNGEVTKƂGF�TCKN�VTCPURQTV�QHHGTU�C�PWODGT�QH�YGNN�
known advantages over diesel-powered rail which 
include: reduction in noise and air pollution, lower 
GOKUUKQPU��CPF�QXGTCNN�JKIJGT�HWGN�GHƂEKGPE[. Recent 
innovations such as regenerative braking, advances 
in hydrogen fuel cells, increases in battery densities, 
and the continuing reduction of electricity prices as 
renewable energy is rolled out, are promoting the 
wide adoption of the superior electric rail system. 
Such innovations and policies toward increasing the 
GNGEVTKƂECVKQP�QH�TCKN�CTG�HWTVJGT�GZRNQTGF�KP�5GEVKQP�
3 of this research note. 

High Speed Rail 

 In recent years, the implementation of high-
speed rail infrastructure has proliferated across 
the world, especially in China, where the country 
added 41,000 km of high-speed tracks since 2005. 
High-speed rail is characterized by rail services over 
a long distance with speeds exceeding 250 kmph. 
High-speed rail is particularly impactful in high-den-
UKV[��JKIJ�VTCHƂE�CTGCU�CU�KV�UGTXGU�CU�CP�CNVGTPCVKXG�
VQ� UJQTV� TGIKQPCN� ƃKIJVU�� #U� UWEJ�� JKIJ�URGGF� TCKN�
has been particularly popular in European countries 
along with Japan and most recently China. While 
certain corridors in North America such as the Se-
attle to San Diego corridor, the Boston to Washing-
ton corridor in the US, and the Windsor to Montre-
al corridor in Canada could be potential locations 

https://www.statista.com/statistics/444194/average-retail-price-for-regular-unleaded-gasoline-in-canada/
https://www.statista.com/statistics/444194/average-retail-price-for-regular-unleaded-gasoline-in-canada/
https://tradingeconomics.com/canada/gasoline-prices
https://tradingeconomics.com/canada/gasoline-prices
https://www.autotrader.ca/editorial/20170302/how-much-does-it-really-cost-to-charge-that-electric-vehicle/
https://www.autotrader.ca/editorial/20170302/how-much-does-it-really-cost-to-charge-that-electric-vehicle/
https://www.drawdown.org/solutions/electric-trains/technical-summary#:~:text=Railway%20electrification%20stands%20at%20about,widely%20from%20year%20to%20year.
https://www.nature.com/articles/s41560-021-00915-5
https://www.nature.com/articles/s41560-021-00915-5
https://railwaysuppliers.ca/english/industry/industry-information.html/industry-statistics#:~:text=Canada%20has%20a%20large%20and,of%20urban%20rail%20transit%20networks).
https://railwaysuppliers.ca/english/industry/industry-information.html/industry-statistics#:~:text=Canada%20has%20a%20large%20and,of%20urban%20rail%20transit%20networks).
https://railwaysuppliers.ca/english/industry/industry-information.html/industry-statistics#:~:text=Canada%20has%20a%20large%20and,of%20urban%20rail%20transit%20networks).
https://www.wsp.com/en-CA/services/rail-electrification
https://www.wsp.com/en-CA/services/rail-electrification
https://www.wsp.com/en-CA/services/rail-electrification
https://www.iea.org/reports/the-future-of-rail
https://www.iea.org/reports/the-future-of-rail


YJGTG�JKIJ�URGGF�TCKN�EQWNF�OCMG�C�UKIPKƂECPV�KO-
RCEV�KP�VGTOU�QH�TGFWEKPI�TGNKCPEG�QP�ECTU�QT�ƃ[KPI�

 While high-speed rail provides tangible 
VTCPURQTV�DGPGƂVU�� KV�JCU�XCTKQWU�UQEKCN�DGPGƂVU�CU�
well. Namely, the implementation of high-speed 
TCKN�ETGCVGU�LQDU��KV�KU�GZRGEVGF�VJCV�HQT�every billion 
FQNNCTU�URGPV�KV�ETGCVGU�TQWIJN[��������LQDU. Anoth-
GT�OQTG�KOOGFKCVG�DGPGƂV�KU�CP�KPETGCUG�KP�RTQFWE-
tivity. It is estimated that in the US congestion costs 
$140 billion in lost time and productivity. With the 
US population expected to grow by another 100 
million people in the next 40 years, it is expected to 
create mega-regions with cities exceeding popula-
tions of +10 million, current road infrastructure will 
DG�KPUWHƂEKGPV�CPF�QVJGT�OGVJQFU�QH�VTCPURQTVCVKQP�
will be needed. High-speed rail networks, with their 
ability to transport large quantities of people with 
relatively high frequency, are one of the best op-
tions to help relieve congestion and improve mo-
bility between high-density regions and cities. 

� &GURKVG� CNN� VJG� VCPIKDNG� DGPGƂVU� QH� JKIJ�
speed rail systems, there are currently none opera-
tional in either the US or Canada. There are a cou-
ple of reasons for the absence of high-speed rail 
in North America, some of the prominent reasons 
include associated costs along with lower popula-
tion densities compared to Asian and European cit-
ies. While North America has numerous large cities, 
these cities tend to be more distant compared to 
cities in Europe or Asia. Another factor includes the 
associated costs required to build these infrastruc-
tures. Before being scrapped, Ontario had plans 
to build a high-speed rail network stretching from 
Windsor to Toronto. The total length of the net-
work would be 350 km and cost $55 million per km, 
EQUVKPI�C�VQVCN�QH�����DKNNKQP�HQT�VJG�GPVKTG�RTQLGEV��
&WG�VQ�KVU�JKIJ�EQUVU��VJG�RTQLGEV�JCU�DGGP�RWV�QP�
hold by the Ford government citing funds could be 
DGVVGT� CNNQECVGF��9JKNG� VJG� RTQLGEVoU� HWVWTG� KU� WP-
certain, given that Ontario’s population is expect-
ed to increase by over 5 million people in the next 
26 years, a high-speed rail network could provide 
much-needed transit options along with a tool for 
economic growth in the province.
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https://www.apta.com/research-technical-resources/high-speed-passenger-rail/benefits-of-high-speed-rail-for-the-united-states/
https://www.apta.com/research-technical-resources/high-speed-passenger-rail/benefits-of-high-speed-rail-for-the-united-states/
https://www.apta.com/research-technical-resources/high-speed-passenger-rail/benefits-of-high-speed-rail-for-the-united-states/
https://www.apta.com/research-technical-resources/high-speed-passenger-rail/benefits-of-high-speed-rail-for-the-united-states/
https://www.apta.com/research-technical-resources/high-speed-passenger-rail/benefits-of-high-speed-rail-for-the-united-states/
https://www.apta.com/research-technical-resources/high-speed-passenger-rail/benefits-of-high-speed-rail-for-the-united-states/
https://www.eesi.org/papers/view/fact-sheet-high-speed-rail-development-worldwide#:~:text=According%20to%20International%20Union%20of,times%20more%20efficient%20than%20flying.
https://www.cbc.ca/news/canada/toronto/high-speed-rail-train-toronto-windsor-kitchener-london-1.4121663#:~:text=%2455M%20per%20km,total%20cost%20of%20%2419%20billion.
https://www.cbc.ca/news/canada/toronto/high-speed-rail-train-toronto-windsor-kitchener-london-1.4121663#:~:text=%2455M%20per%20km,total%20cost%20of%20%2419%20billion.
https://www.cbc.ca/news/canada/toronto/high-speed-rail-train-toronto-windsor-kitchener-london-1.4121663#:~:text=%2455M%20per%20km,total%20cost%20of%20%2419%20billion.


5WUVCKPCDNG�(WGNU

 Another option being explored towards advancing the sustainability of rail transportation is alter-
PCVKXG� HWGNU��9JKNG� VJKU� TGCNO� KU�PQV�CU�CFXCPEGF�PQT�WPFGTUVQQF�CU� VJG�GNGEVTKƂECVKQP�QH� TCKN�� KV�QHHGTU�C�
promising alternative to fossil fuels and the last 10% of the system that is hardest to decarbonize. Potential 
alternative fuels for this end include Liquid Natural Gas (LNG) with Carbon Capture and Storage technology 
(CCS), Hydrogen, and Biodiesel. Of this whole bunch, biodiesel has gotten the most attention with trials 
occurring in Europe - utilizing B20 blends (blending 20% biodiesel with regular diesel) and in Canada. 

 Because there has been relatively little progress in this area, the body of this research note will focus 
QP�DGUV�RTCEVKEGU�VQYCTFU�GNGEVTKƂECVKQP��CU�YGNN�CU�GHƂEKGPE[�CPF�CFQRVKQP�QH�TCKN�U[UVGOU��

 This overall aim will be to forecast an outlook for Canada’s rail systems in the short-term, medi-
um-term, and in long-term. The following section will cover the current status of rail transportation in Can-
ada, with the one after that introducing best practices towards both increasing shares of rail transportation, 
and decarbonizing rail overall. We close with our Outlook for Canada both in the short-term (1-5 years) and 
medium-term (5-10 years).

7

https://www.etipbioenergy.eu/value-chains/products-end-use/end-use/rail
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2CUUGPIGT

 Canada remains heavily reliant on rail trans-
portation for its commuting needs, with more at-
VGPVKQP�DGKPI�RCKF�VQ�OCLQT�EKVKGU�CETQUU�VJG�EQWPVT[�
such as Toronto. In Ontario in particular, transpor-
tation remains the largest carbon emission source, 
as 33% of all emissions are a result of pollution pro-
duced by cars, buses, and passenger rail. Despite 
the rail transport industry generating roughly $10 
billion a year in revenue, only about 5% of that is 
a result of commuter, intercity, and passenger rail 
services. While generating only 5% of the revenue, 
commuter rail services remain costly to maintain 
and only yield small returns of revenue. The To-
ronto Transit Commission (TTC), the largest transit 
system in Canada, is estimated to be the costliest 
transit system per fare in North America while not 
receiving provincial or federal subsidies. In fact, 
TTC subways are electric-powered and mostly run 
on nuclear and hydropower, which make them en-
vironmentally friendly. On average, the amount of 
CO2 emissions produced by a TTC subway ride 
compared to a car trip for the same distance is 
nearly 80 times less. However, with limited funding 
and rising costs amidst a net loss of $700M during 
the COVID-19 pandemic in 2020, the TTC has been 
WPCDNG�VQ�RTQXKFG�CP�GHƂEKGPV�UGTXKEG��NGCFKPI�OQTG�
people to drive cars and emitting more CO2 per 
day.   

 For those who commute to Toronto from sur-
rounding towns in the Greater Toronto Area (GTA), 
GO Transit is one of the preferred options. Current-
ly, all GO trains are operated by diesel locomotives. 
It is estimated that the GO train carries roughly 
200,000 passengers on about 180 train trips per 

day each week, accounting for a carbon emission 
per passenger per km of 74 grams, compared to 
around 54 grams/km for electric locomotives.  Elec-
trifying GO trains would reduce their carbon emis-
sions by 94%, which compounded by the fact that 
the source of Ontario’s electricity largely comes 
from renewable or low carbon sources, would sig-
PKƂECPVN[�FGETGCUG�1PVCTKQoU�ECTDQP�HQQVRTKPV���

 VIA Rail, the largest regional transportation 
service in Canada, has taken great strides to be-
come more eco-friendly in recent years. Studies 
have shown that despite its reputation as a cleaner 
alternative, VIA Rail has been shown to emit a high-
er carbon footprint per passenger than air travel. 
This has not deterred VIA Rail, which has claimed 
to have reduced 289,177 tonnes of CO2 in 2019 
compared to car travel and on average, uses 4x less 
energy than cars. To further illustrate this reduction, 
VIA Rail used various initiatives to see a 37% reduc-
tion in Scope 1 and 2 GreenHouse Gas (GHG) emis-
UKQPU�EQORCTGF�VQ�������*CXKPI�ITGGP�QDLGEVKXGU�
that align with the United Nations Global Compact 
(UNGC)��8+#�4CKN�JCU�VJG�QDLGEVKXG�VQ�JCXG�����QH�
new vehicle purchases be zero-emission vehicles 
YKVJ�VJG�WNVKOCVG�IQCN�QH�C�ƃGGV�QH�����ITGGP�XGJK-
cles by 2030. 

Freight

 The Canadian freight rail scene is dominat-
ed by the Canadian National Railway (CN) and the 
%CPCFKCP�2CEKƂE�4CKNYC[�
%2�, which are both Class 
I railways that account for 95% of the total $10 bil-
lion generated by the total rail industry in the coun-
try. Together, CN and CP account for 95% of Cana-
da’s annual rain tonne-kilometers on ~46,000 km of 

https://tc.canada.ca/en/corporate-services/policies/rail-transportation
https://tc.canada.ca/en/corporate-services/policies/rail-transportation
https://www.cbc.ca/news/canada/toronto/ttc-2021-budget-1.5845899#:~:text=The%20TTC%20relies%20on%20the,least%20subsidized%20public%20transit%20operations.
https://www.cbc.ca/news/canada/toronto/ttc-2021-budget-1.5845899#:~:text=The%20TTC%20relies%20on%20the,least%20subsidized%20public%20transit%20operations.
https://canadianenergyissues.com/2013/02/25/toronto-subway-rider-how-clean-is-your-ride/
https://www.gotransit.com/en/about-us/our-vehicles
https://canadianenergyissues.com/2013/12/11/if-the-go-train-were-electric-passengers-would-lighten-their-carbon-impact-on-the-planete/
https://canadianenergyissues.com/2013/12/11/if-the-go-train-were-electric-passengers-would-lighten-their-carbon-impact-on-the-planete/
https://www.metrolinx.com/en/electrification/docs/ElectricificationStudy_FinalReport.pdf
https://www.metrolinx.com/en/electrification/docs/ElectricificationStudy_FinalReport.pdf
https://issp.uottawa.ca/en/news/taking-train-across-canada-worse-climate-flying-and-why-government-ought-do-something-about
https://issp.uottawa.ca/en/news/taking-train-across-canada-worse-climate-flying-and-why-government-ought-do-something-about
https://corpo.viarail.ca/en/community-engagement/environment
https://corpo.viarail.ca/en/community-engagement/environment
https://www.unglobalcompact.org/what-is-gc/mission/principles
https://www.unglobalcompact.org/what-is-gc/mission/principles
https://tc.canada.ca/en/corporate-services/policies/rail-transportation
https://tc.canada.ca/en/corporate-services/policies/rail-transportation
https://tc.canada.ca/en/corporate-services/policies/rail-transportation
https://tc.canada.ca/en/corporate-services/policies/rail-transportation
https://tc.canada.ca/en/corporate-services/policies/rail-transportation
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tracks, of which they collectively own 75%. Nearly 70% of intercity surface goods, including 40% of Can-
ada’s total exports, are carried by these two rail-freight giants. Jointly, 332 million tonnes of freight were 
hauled by CP and CN in 2019, which translated to $205 billion delivered in export goods, and that for an 
effective cost of 3.5 cents for one tonne/km�
UGG�ITCRJ�DGNQY���9KVJ�VJGUG�ƂIWTGU�KP�OKPF��KV�KU�GXKFGPV�VJCV�
DQVJ�ƂTOU�QRGTCVG�C�NCTIG�CPF�ECRKVCN�KPVGPUKXG�DWUKPGUU��YJKEJ�CNOQUV�GPVKTGN[�TGUVU�QP�VJG�WUG�QH�FKGUGN�
engine locomotives. Consequently, the current carbon footprints of CN and CP leave much to be desired 
for. In 2019, the two freight railways in Canada consumed a total of 486 million gallons (2.1 billion liters) of 
FKGUGN�HWGN��YJKNUV�UKOWNVCPGQWUN[�VJG�UGEVQToU�QXGTCNN�HWGN�GHƂEKGPE[�JCU�DGGP�FGETGCUKPI�UNKIJVN[�HTQO�����
revenue tonne-miles (RTM) to 667.1 RTM (see graph below). However, in the broader context, it must be 
noted that the QXGTCNN�TQNNKPI�UVQEM�KP�UGTXKEG�HQT�DQVJ�ƂTOU�KPETGCUGF - by 2.9% for freight cars and 1.4% for 
locomotives. Simultaneously, intercity rail freight produced only roughly 2.5% of Canada’s total transporta-
tion sector greenhouse gas (GHG) emission, as one locomotive can haul one tonne of goods for more than 
210 km on one liter of diesel, which equates to removing up to 300 trucks from the roads for that distance.

Source: Stats Can

https://sencanada.ca/content/sen/committee/421/ENEV/reports/TransportationReport_FINAL_e.pdf
https://sencanada.ca/content/sen/committee/421/ENEV/reports/TransportationReport_FINAL_e.pdf
https://sencanada.ca/content/sen/committee/421/ENEV/reports/TransportationReport_FINAL_e.pdf
https://sencanada.ca/content/sen/committee/421/ENEV/reports/TransportationReport_FINAL_e.pdf
https://www.railcan.ca/101/rail-is-green-transportation/
https://www.railcan.ca/101/rail-is-green-transportation/
https://www150.statcan.gc.ca/n1/pub/71-607-x/71-607-x2021013-eng.htm
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Source: RailCan

 Despite freight–rail’s relatively little contribution towards GHG emitted by Canada’s transport sec-
tor, CN and CP are committed to working towards Canada’s net-zero emission strategy for 2050. Both 
operators have so far taken steps to decarbonize their operations and reduce overall emissions through in-
vestments in low carbon technology. CP for one will introduce its hydrogen-powered locomotive prototype 
H2-OEL in Alberta by the end of 2022. CP is hedging its bet on a cost-effective approach by TGVTQƂVVKPI�
existing diesel-electric line-haul locomotives with a hydrogen fuel cell and battery technology to power 
the unit’s electric traction motors. Three of these prototypes will hit the rails by the end of the year. The 
RTQLGEV�KU�UWRRQTVGF�D[�C�����OKNNKQP�ITCPV�HTQO�'OKUUKQPU�4GFWEVKQP�#NDGTVC, which will entail the instal-
lation of various hydrogen production and fueling facilities along with two CP rail ards in Alberta. If the 
concept proves successful, these hydrogen-powered locomotives have the potential to drastically reduce 
rail-freight emissions - this does, however, depend on the type of hydrogen use i.e. blue, green, purple, or 
grey.

 Whilst CN is also taking steps in a similar direction, these mainly impact its U.S. business segment, 
and will thus not be elaborated on at length. As opposed to CP’s hydrogen ambitions, CN hedges its bets 
on new factory line FLXdrive battery-electric locomotives from U.S. producer Wabtec. These are to be de-
ployed in the near future on U.S. network segments. Whilst this approach is a step in the right direction, 
VJGUG�PGY� NQEQOQVKXGU�EQOG�YKVJ�QPG�ƃCY - they need to be deployed in tandem with another diesel 
locomotive to guarantee the functioning of essential systems. Yet they’ll still be able to reduce emissions 
by ~30% per train. As such, CN is applying a broader scope approach by attempting to curb emissions 
VJTQWIJ�TGVTQƂVVKPI�TQNNKPI�UVQEM�YKVJ�HWGN�UCXKPI�VGEJPQNQI[��YJKEJ�KPENWFGU�VJG�WUG�QH�DKI�FCVC��CU�YGNN�CU�
introducing electric trucks to move freight from railyards to urban areas.

https://www.railcan.ca/publication/2020-rail-trends/
https://electricautonomy.ca/2022/03/02/cp-cn-zero-emission-locomotives/
https://electricautonomy.ca/2022/03/02/cp-cn-zero-emission-locomotives/
https://electricautonomy.ca/2022/03/02/cp-cn-zero-emission-locomotives/
https://electricautonomy.ca/2022/03/02/cp-cn-zero-emission-locomotives/
https://sustainability.cpr.ca/downloads/CP_Rail_Climate_Strategy.pdf
https://sustainability.cpr.ca/downloads/CP_Rail_Climate_Strategy.pdf
https://www.railfreight.com/technology/2021/12/13/rail-freight-canada-goes-electric/
https://www.cn.ca/-/media/Files/Delivering-Responsibly/Delivering-Resp-2020-en.pdf?la=en&hash=C43D414CA24FD8BA217E94ECFF8598E22653DDB9
https://www.cn.ca/-/media/Files/Delivering-Responsibly/Delivering-Resp-2020-en.pdf?la=en&hash=C43D414CA24FD8BA217E94ECFF8598E22653DDB9


*KIJ�5RGGF�4CKN�+ORNGOGPVCVKQP

 Developing a domestic HSR system is a 
costly and time-consuming endeavor. Countries 
like Japan, Germany, France, and China have been 
able to develop domestic HSR systems which have 
been widely successful. More and more countries 
have demonstrated interest in HSR; however, many 
countries lack the knowledge and skillsets required 
to implement such systems and therefore have 
partnered with prominent HSR manufacturers. An 
example is South Korea, where the government 
partnered with the French company Alstom to 
help build HSR in the country. 6JG�RTQLGEV�UVCTVGF�
in 1994�YKVJ�VJG�QDLGEVKXG�VQ�EQPPGEV�VJG�EQWPVT[oU�
two largest cities of Seoul and Busan, in anticipa-
tion of fostering balanced land development as 
VJG�ƃWKF�OQXGOGPV�QH�RGQRNG�HTQO�VJG�VYQ�EKVKGU�
would promote economic growth and help grow 
WPFGT�FGXGNQRGF�TGIKQPU��#PQVJGT�QDLGEVKXG�QH�VJKU�
LQKPV� XGPVWTG�YCU� VQ� acquire technology transfers 
from Alstom to develop new industries in the coun-
try as it was seen to improve the country’s techno-
logical capabilities and draw foreign investments. 
On the other hand, Alstom saw this opportunity to 
demonstrate the exportability of their technologies 
along with using it as a bridgehead to gain further 
clients in Asia.

��������� 6JG�RTQLGEV�YCU�estimated to cost $9 billion 
at the time, with Alstom providing $2.4 billion to 
JGNR� HWPF� VJG�RTQLGEV�� 6JG�FGCN� DGVYGGP� VJG�-Q-
rean government and Alstom consisted of a 100% 
technology transfer of Alstom’s TGV technology to 
���-QTGCP�ƂTOU�KPXQNXGF�KP�VJG�RTQLGEV�CNQPI�YKVJ�
the construction of half of the trains in Korea. In 
addition to the technology transfer, Alstom was 
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responsible for other crucial components of the 
RTQLGEV including the management of rolling stock 
(trains), catenary systems, signaling, maintenance 
CPF�VTCKPKPI��CPF�RTQLGEV�OCPCIGOGPV�CPF�U[UVGO�
integration. There were concerns when the deal was 
inked as it could create a boomerang effect which is 
the risk of creating new competitors in the acquirer 
of the new technology in the case of technology 
transfers. The boomerang effect was particularly 
concerning in Korea as labor costs were cheap in 
EQPLWPEVKQP�YKVJ� VJG� EQWPVT[oU� TGRWVCVKQP� HQT�JCX-
ing lax copyright laws at the time. To mitigate this, 
Alstom has continued working with the Korean 
government aiding in future train developments 
along with forging various deals with Korean manu-
facturers in addition to continuing their robust R&D 
VQ�OCKPVCKP�VJGKT�EQORGVKVKXG�GFIG��6JG�RTQLGEV�JCU�
encountered various issues during its lifespan with 
engineering challenges and constant political pres-
sure from a newly elected government in 1997 that 
was explicitly against the HSR program. The set of 
delays and political pressures resulted in contract 
renegotiations and cutbacks from the original plan; 
FGURKVG� VJGUG� UGVDCEMU�� JQYGXGT�� VJG�RTQLGEV�YCU�
EQORNGVGF�KP�������YKVJ�VJG�ƂPCN�EQUV�TGCEJKPI�����
billion in 2004 ($34 billion in 2022).

https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
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6JG�RTQLGEV�YCU�GXGPVWCNN[�completed in 2004 with 
VJG�ƂTUV�UGV�QH�-QTGCP�*KIJ�5RGGF�6TCKPU�
-6:��VTCX-
eling a 412 km route from Seoul to Busan. Since its 
inception in 2004, the KTX system has grown sub-
stantially, by 2017 the system was extended to 596 
km with daily ridership increasing from 72,000 to 
162,000; at the end of 2016, the total cumulative 
ridership for the KTX reached 586 million, from a 
population of roughly 50 million people. Addition-
ally, the technology transfers from Alstom have aid-
ed in the development and production of Korea’s 
ƂTUV� FQOGUVKE� *54�� VJG� -6:� 5CPEJGQP�YJKEJ� JCU�
been in operation since 2010 and can reach speeds 
of 305 km/h. The expansion of the HSR services has 
generated positive environmental impacts, for ex-
ample, the route between Seoul and Busan in the 
ƂTUV� HQWT� [GCTU� QH� QRGTCVKQP� KPETGCUGF� KVU� OCTMGV�
share from 40% to 65% and airlines’ share of the 
same route decreased from 42% to 17% - reducing 
greenhouse gas emissions from potential air travel. 

 The partnership between Alstom and Ko-
rea has been a success, with Korea reaping various 
DGPGƂVU�HTQO�VJG�FGCN such as the creation of new 
industries, international business experience, tech-
nological development, and creation of high skilled 
LQDU�VQ�PCOG�C�HGY��1P�VJG�QVJGT�JCPF��Alstom has 
TGCRGF� UGXGTCN� DGPGƂVU� HTQO� VJG� FGCN including 
cash payments and royalties for access to its tech-
PQNQIKGU�� FKXKFGPFU� HTQO� LQKPV� XGPVWTGU� KP� -QTGC��
development of technical experience and know-
how in the Korean market, which can be utilized in 
other Asian markets, and the creation of new busi-
ness ventures and opportunities to name a few.

 The partnership can be seen as a strategy for 
governments that are seeking to implement HSR. 
While the partnership will likely have some chal-
NGPIGU��VJG�GPF�DGPGƂV�QH�C�UWEEGUUHWN�RTQLGEV�JCU�
the potential to offset much of the costs associated 
with serving as an economic multiplier. 

https://www.globalrailwayreview.com/article/61573/ktx-south-koreas-high-speed-rail/#:~:text=KTX%20is%20a%20frequently%2Dused,or%20more%20in%20their%20lives.
https://www.globalrailwayreview.com/article/61573/ktx-south-koreas-high-speed-rail/#:~:text=KTX%20is%20a%20frequently%2Dused,or%20more%20in%20their%20lives.
https://www.globalrailwayreview.com/article/61573/ktx-south-koreas-high-speed-rail/#:~:text=KTX%20is%20a%20frequently%2Dused,or%20more%20in%20their%20lives.
https://www.globalrailwayreview.com/article/61573/ktx-south-koreas-high-speed-rail/#:~:text=KTX%20is%20a%20frequently%2Dused,or%20more%20in%20their%20lives.
https://www.globalrailwayreview.com/article/61573/ktx-south-koreas-high-speed-rail/#:~:text=KTX%20is%20a%20frequently%2Dused,or%20more%20in%20their%20lives.
https://hsrail.org/high-speed-rail-korea
https://hsrail.org/high-speed-rail-korea
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
https://www.researchgate.net/publication/247832756_Alstom_technology_transfer_experience_the_case_of_the_Korean_train_express_KTX
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(TGKIJV���*[FTQIGP�(WGN�%GNNU���$KQHWGNU

 Whilst there are noticeable improvements underway in Canada’s rail-freight sector to decarbon-
ize operations, the industry could potentially look at other global innovative rail-freight efforts towards 
a net-zero future, gaining insights that can be analyzed in the Canadian context. The global rail-freight 
markets - i.e. in Europe, North America, and Asia - vary greatly in terms of their existing infrastructure, 
annual investment levels, and the demand structure for goods transported on rail. One noticeable differ-
GPEG�JGTG�KU�VJCV�'WTQRG�TWPU�VJG�NCTIGUV�GNGEVTKƂGF�TCKN�HTGKIJV�U[UVGO�KP�VJG�YQTNF��[GV�%JKPCoU�UKIPKƂECPV�
investments in recent years into railroad infrastructure are closing this gap. In other words, %CPCFC�ƂPFU�
itself lagging behind Europe and Asia�DQVJ�KP�VGTOU�QH�GNGEVTKƂECVKQP�NGXGNU�CPF�OQUV�PQVCDN[�KP�QXGTCNN�TCKN�
infrastructure investments.  Despite an all-time high investment level of $3.1 billion into Canadian railway 
capital programs in 2019, Canada continues to perform poorly in comparison to most notably China, the 
U.S., and Germany (see Graph below). Closing this gap, however, costs immense sums of money, which 
is not necessarily what the Canadian rail-freight landscape requires in order to move towards low-carbon 
emissions.

Source: CEIC

� 'WTQRGoU�GZVGPUKXG�GNGEVTKƂGF�TCKNYC[�U[UVGO�EQPUVKVWVGU�C�PQVGYQTVJ[�CEJKGXGOGPV�CU�KV�QHHGTU�EQWP-
tries on the continent to ship freight on a largely carbon-neutral rail network. The Rhine-Alpine corridor - a 
LQKPV�TCKN�HTGKIJV�RTQLGEV�DGVYGGP�VJG�IQXGTPOGPVU�CPF�TCKNYC[U�QH�VJG�0GVJGTNCPFU��)GTOCP[��5YKV\GTNCPF��
and Italy - has been paving the way for carbon neutrality for rail cargo as it connects the port cities of 
Rotterdam and Genoa. Aside from the shunting yards, this corridor connects four countries with a ~3,000 
MO�GNGEVTKƂGF�TCKN�PGVYQTM. Canada could in principle strive to attain a similar corridor on high-frequency 
rail-freight routes out west, with Canada’s comparative advantage�DGKPI�VJCV�%2�CPF�%0�QYP�VJG�OCLQTKV[�
of the country’s tracks, meaning freight operators have largely free reign as opposed to their European 
counterparts. Whilst the United Kingdom (UK) is hedging its bets on fully electrifying its rail network by 

https://www.railwaypro.com/wp/worldwide-rail-electrification-remains-at-high-volume/
https://www.railwaypro.com/wp/worldwide-rail-electrification-remains-at-high-volume/
https://www.railcan.ca/101/investment/
https://www.railcan.ca/101/investment/
https://www.ceicdata.com/datapage/en/canada/transport-infrastructure-investment-and-maintenance-oecd-member-annual/ca-rail-infrastructure-investment
https://www.railfreight.com/railfreight/2021/12/08/rhine-alpine-corridor-to-be-the-frontrunner-in-sustainable-transport/#:~:text=The%20Interregional%20alliance%20for%20the,European%20carbon%2Dneutral%20transport%20corridor.
https://ec.europa.eu/inea/sites/default/files/201803_corridor_report_rhinealpine_withcover.pdf
https://ec.europa.eu/inea/sites/default/files/201803_corridor_report_rhinealpine_withcover.pdf
https://www.weforum.org/agenda/2021/12/rail-freight-transport-climate-change/#:~:text=The%20European%20Union%20Commission%20has,and%20100%25%20increase%20by%202050.
https://cutric-crituc.org/wp-content/uploads/2020/06/CUTRIC-Rail-Innovation-in-Canada-Top-10-Technology-areas-for-Passenger-and-Freight-Rail.pdf
https://cutric-crituc.org/wp-content/uploads/2020/06/CUTRIC-Rail-Innovation-in-Canada-Top-10-Technology-areas-for-Passenger-and-Freight-Rail.pdf
https://www.railfreight.com/railfreight/2022/03/18/uk-first-rail-freight-electrification-trial-boosts-industry-net-zero-ambitions/
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2040 through new innovative capital investments, which is to include shunting yards, Germany is seeking a 
cost-effective approach�QH�UWDUVKVWVKPI�FKGUGN�YKVJ�DKQHWGNU�QP�KVU�PQP�GNGEVTKƂGF�UGIOGPVU��)KXGP�VJG�PC-
ture of Canada’s rail-freight sector - in terms of geographic span and current investments into low carbon 
QRGTCVKQPU���KV�OCMGU�NKVVNG�UGPUG�VQ�RWUJ�GNGEVTKƂECVKQP�QP�%CPCFCoU�TCKN�HTGKIJV�PGVYQTM��+PUVGCF��GORJCUKU�
should be placed on CP’s current approach to introducing hydrogen-powered freight trains. CP’s approach 
does seem to offer a more promising solution to achieving the 2050 net-zero emission targets in a cost-ef-
fective manner. Considering that battery-powered locomotives require to run in tandem with diesel units, 
CP’s hydrogen fuel-cell powered trains seem to offer a more immediate impact in reducing the industry’s 
GHG emissions in Canada. The construction of a Calgary facility with electrolysis plants running on solar 
power is already well underway. Similarly, CP has begun building up a blue hydrogen facility in Edmonton. 
%2oU�GHHQTVU�KP�TGVTQƂVVKPI�KVU�TQNNKPI�UVQEM�CPF�HCEKNKVKGU�VQYCTFU�J[FTQIGP�QRGTCVKQPU�YKNN�KP�RCTV�DG�UWR-
ported by Vancouver-based Ballard Power Systems, which provides CP with 14 200Kw fuel cell modules for 
their locomotives. Despite costs remaining the main hurdle in scaling up this hydrogen fuel cell technology 
- as one 200Kw fuel cell costs ~$200,000 and remains labor-intensive in its production process - the future 
potential for emission-free rail-freight is certainly greater with CP’s hydrogen-based approach. As opposed 
to CN’s efforts to reduce emissions through a combination of battery-powered trains and data-driven solu-
tions aimed at reducing emissions of diesel locomotives, the hydrogen approach offers a more impactful 
opportunity for contributing to the low carbon transition. Concerning shunt yard operations, CP and CN 
rail could seek to mimic the efforts of Deutsche Bahn Cargo, by switching their shunting locomotives to 
biofuels (Hydrotreated Vegetable Oils - HVO). This approach does not require vast sums of investments, 
CU�GZKUVKPI�ƃGGV�NQEQOQVKXGU�ECP�UKORN[�DG�TGVTQƂVVGF�VQYCTFU�DKQHWGNU�VJCV�CTG�HTGG�HTQO�RCNO�QKN��VJWU�
resulting in lower overall operations emissions from end-to-end.

https://www.railfreight.com/railfreight/2022/03/08/db-cargo-wants-to-convert-existing-fleet-and-use-biofuels/
https://www.railfreight.com/railfreight/2022/03/08/db-cargo-wants-to-convert-existing-fleet-and-use-biofuels/
https://electricautonomy.ca/2022/03/02/cp-cn-zero-emission-locomotives/
https://electricautonomy.ca/2022/03/02/cp-cn-zero-emission-locomotives/
https://electricautonomy.ca/2022/03/02/cp-cn-zero-emission-locomotives/
https://www.railfreight.com/railfreight/2022/03/08/db-cargo-wants-to-convert-existing-fleet-and-use-biofuels/
https://www.railfreight.com/railfreight/2022/03/08/db-cargo-wants-to-convert-existing-fleet-and-use-biofuels/
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Short Term (<5 Years)
Freight

� 9KVJKP� VJG� PGZV� ƂXG� [GCTU�� VJG� %CPCFKCP�
freight-rail sector will begin a gradual transition 
into decarbonizing its operational structure and 
commit to alternative fuel sources for its rolling 
stock. CP will be bringing three converted diesel 
locomotives on track by the end of 2022 that will 
now be powered by hydrogen fuel cells. CN mean-
while will introduce a battery-powered locomotive, 
yet on its US network, which is thus not impacting 
emissions within Canada. However, CN does seek 
to scale back its Scope 1&2 emissions by 6% by the 
end of 2022. Therefore, CP’s steps towards scal-
KPI�WR�KVU�J[FTQIGP�RQYGTGF�ƃGGV�CPF�HCEKNKVKGU�KP�
western Canada - i.e. Alberta - will constitute the 
ƂTUV�UGTKQWU�UVGRU�VQYCTF�FGECTDQPK\KPI�VJG�%CPC-
dian freight-rail system.

2CUUGPIGT�6TCXGN

 The short term developments in passenger 
rail travel have already been set in motion by the 
country’s biggest players in this space:
• Metrolinx, the Crown company of the Gov-

ernment of Ontario that manages GO Transit, 
recently announced plans for electrifying the 
entire GO train network, although costs for 
GNGEVTKƂECVKQP� ECP� COQWPV� VQ� PGCTN[� ���DKNNKQP��
Although electrifying the current GO train infra-
UVTWEVWTG�EQOGU�YKVJ�KVU�GPXKTQPOGPVCN�DGPGƂVU��
travelers commuting by car to the nearest GO 
station puts a cap on Ontario reaping the full 
QRRQTVWPKV[�EQUV�QH�GNGEVTKƂECVKQP�

• When it comes to cross country travel, VIA Rail 
has proposed the establishment of a High-Fre-
quency Rail, which would be a fully electric 
TCKN� PGVYQTM� DGVYGGP� OCLQT� EKVKGU� 
3WÅDGE�
%KV[�/QPVTÅCN�1VVCYC�6QTQPVQ�� KP� ����� VJCV�
would see current infrastructure upgraded along 
newly built tracks, separating passenger and 
freight trains and contributing to further reduc-
VKQP�QH�)*)�GOKUUKQPU��6JKU�RTQLGEV��YJKEJ�/KP-
ister of Transport Omar Alghabra had previously 
pegged to cost between $6 and $12 billion, has 
recently called for expressions of interest from 
companies in the private sector who will priori-
tize both the environment and indigenous com-
munities. Despite concerns about ownership of 
VJG� RTQLGEV�� VJG� *KIJ�(TGSWGPE[� 4CKN� UGGMU� VQ�
DGEQOG�C�PGY�GHƂEKGPV��CPF�UWUVCKPCDNG�OQFG�
of transportation across Canada

• 5WDYC[� GZRCPUKQPU� KP�OCLQT� EKVKGU� YKNN� EQPVKP-
ue at a slower pace. The TTC has begun plan-
ning its “Ontario Line”, a 16 km line servicing 
15 stops from Exhibition Place in the southwest 
of Toronto all the way up to the Ontario Sci-
ence Centre in the northeast of the city.  This 
NKPG�YQWNF�EQPEGKXCDN[�TGFWEG�VTCHƂE�QP�.KPG����
provide multiple connections to streetcars, and 
RTQLGEVU� VQ� TGFWEG�ECTU�QP�VJG�TQCF�D[��������
and reduce 7.2 million liters of fuel consump-
tion by providing a quick and easy alternative. 
In February 2022, Metrolinx released their draft 
Environmental Impact Assessment Report, re-
questing public feedback on ways to ensure en-
XKTQPOGPVCN�CPF�EQOOWPKV[�JCTOQP[��6JG�RTQL-
ect is set to be complete by 2030.

https://corpo.viarail.ca/en/projects-infrastructure/high-frequency-rail
https://corpo.viarail.ca/en/projects-infrastructure/high-frequency-rail
https://globalnews.ca/news/8670251/high-frequency-rail-project-quebec-city-toronto-call-for-proposals/
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Medium Term (5-10+ Years)
Freight

 Over the next 5-10 years and by 2030 both 
Canadian freight-rail operators seek to have made 
UKIPKƂECPV� UVGRU� VQYCTFU� CEJKGXKPI� C� PQVCDNG� EWT-
tailment of their GHG emissions. By 2030, CN aims 
to reduce its Scope 1&2 emissions by 43%, whilst 
curtailing its Scope 3 emissions by a notable 40%. 
They seek to achieve this through a science-based 
target approach�� HQEWUKPI�QP�ƃGGV� TGPGYCNU��QRVK-
mizing the internal use of data, and promoting best 
practices on fuel conservation. Meanwhile, CP fo-
cuses on the 2030 horizon by scaling up the mar-
ket readiness of renewable fuels - i.e. hydrogen - in 
order to decarbonize its freight rail operations and 
align its climate ambitions with IPCC recommenda-
tions.

2CUUGPIGT�6TCXGN

 In the longer term, as Canada aims to move 
towards the overarching goal of a 40-45% reduc-
tion in greenhouse gas emissions (from 2005 lev-
els) by 2030, the focus will be on quickly moving 
VQYCTFU� VJG� GNGEVTKƂECVKQP� QH� CNN� TCKN� EQTTKFQTU�� #U�
we’ve mentioned in the section above, the focus 
YKNN�ƂTUV�DG�QP�VJG�JGCXKN[�VTCHƂEMGF�TQWVGU�DGVYGGP�
OCLQT�EKVKGU��CPF�QP�TGIKQPCN�PGVYQTMU�NKMG�VJCV�QH�
GO Transit’s in the GTA. 

� 9JGTG�GNGEVTKƂECVKQP�KU�PQV�GEQPQOKECNN[�XKC-
ble mainly because of lower loads, the focus should 
DG�QP�RCTVKCNN[�GNGEVTKƂGF�VTCEMU�CNQPI�YKVJ�J[FTQ-
gen fuel cells, battery power, and charging points. 
5KOKNCTN[�� CU� TCKN� KU� UQ�OWEJ�OQTG� GPGTI[�GHƂEKGPV�
CPF� UKIPKƂECPVN[� NGUU� ECTDQP�KPVGPUKXG� VJCP� QVJ-
er forms of transport; especially with an electrici-
ty grid powered mostly by renewable energy as is 
the case for Canada, shifting a lot of automobile 
transportation towards electric rail will mean a large 
expansion of subway systems. This can be funded 
through redirecting carbon taxes, road congestion 
charges, and tolls towards the expansion of subway 
systems - thereby both disincentivizing automobile 
transport and funding expansion simultaneous-
ly. Similarly, Canada’s new green bonds should be 
partly utilized towards this same goal. 

 The last angle to mention here is the adop-
tion of digital technologies, and big data towards 
integrated planning of expansions, improving rail 
GHƂEKGPE[��CPF�DGVVGT�KPEQTRQTCVKPI� TCKN�YKVJ�QVJGT�
modes of transportation in cities. All of the above 
measures combined should move Canada closer to 
a fully green rail network and the ultimate goal of a 
net-zero economy.

https://www.cn.ca/-/media/Files/Delivering-Responsibly/Delivering-Resp-2020-en.pdf?la=en&hash=C43D414CA24FD8BA217E94ECFF8598E22653DDB9
https://www.cn.ca/-/media/Files/Delivering-Responsibly/Delivering-Resp-2020-en.pdf?la=en&hash=C43D414CA24FD8BA217E94ECFF8598E22653DDB9
https://www.cn.ca/-/media/Files/Delivering-Responsibly/Delivering-Resp-2020-en.pdf?la=en&hash=C43D414CA24FD8BA217E94ECFF8598E22653DDB9
https://www.cn.ca/-/media/Files/Delivering-Responsibly/Delivering-Resp-2020-en.pdf?la=en&hash=C43D414CA24FD8BA217E94ECFF8598E22653DDB9
https://sustainability.cpr.ca/downloads/CP_Rail_Climate_Strategy.pdf
https://sustainability.cpr.ca/downloads/CP_Rail_Climate_Strategy.pdf
https://www.iea.org/reports/rail
https://www.iea.org/reports/rail
https://www.iea.org/reports/rail
https://www.statista.com/statistics/248155/electricity-generation-in-canada-by-type/
https://www.canada.ca/en/department-finance/news/2022/03/canada-issues-inaugural-green-bond.html
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