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Summary

THE CNWC SUPPORTS THE CURRENT INVESTMENT in electric transport infras-
tructure. The Council believes government-supported projects in passenger

rail should continue and expand. The time has come for freight rail to receive
serious attention, even if deployed only at hubs and terminals. Battery electric
vehicle (BEV) charging, targeted at commercial vehicles and fleets, is a major
opportunity and represents the fastest route to general electrification.

Major electrification projects and efforts with immediate payoffs in economic
stimulus, pollution emissions reduction, and general quality of life could in-
clude:
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Policy position: electric transport SUMMARY

1. Electrification, by overhead wire, of Metrolinx GO Train lines in the Greater
Toronto and Hamilton area.

2. The Canadian National (CN) logistics hub in Milton, Ontario, approved by
the federal government on condition that it incorporate truck electrifica-
tion.

3. Expansion of transit bus battery electrification, as announced by the fed-
eral government in March 2021, with emphasis on the supporting electric
distribution infrastructure.

Government stimulus The CNWC believes that a significant portion of gov-
ernment stimulus support in the area of a green recovery should focus on
battery-electrification of commercial vehicles. In addition to immediate im-
provements in air quality and quality of life, this would spur wider and faster
electrification of all road vehicles. Road and rail freight has grown in recent
years, was stimulated by the pandemic, and will continue growing. Freight fleet
owners unanimously indicate interest in electrifying. Project 3 in the list above
involves major transit fleet owners (TTC and OC Transpo, among others) that
have either already invested substantially in BEVs or plan to invest. A targeted
government-supported stimulus in this area could achieve important and fast
results, not only in battery-electric mass transit, but also with commercial and
personal vehicles.

Commercial and personal vehicle uptake could also benefit from concurrent
marketing focusing on the very real but often overlooked societal, organiza-
tional, and personal advantages of the drastically reduced maintenance work-
load of BEVs relative to conventional vehicles. Countless hours and dollar ex-
penditures related to this maintenance are eliminated with BEVs.

Zero-emitting electricity: the lynchpin Because most commercial vehicles
are diesel-powered, it is imperative that the electricity that charges commercial
vehicle batteries be zero-emitting. If these batteries were charged with electric-
ity from gas-fired power plants, the GHG emissions related to vehicle operation
would be roughly the same as diesel, and nitrogen oxides would be comparable.
Any gains from electrification at the operational end would be eliminated at the
energy production end.

Fleet owners must consider the origin of the electricity that charges their
batteries—they would be as responsible for the CO2 involved in generation as
they are today for diesel.

It is therefore imperative that the federal government encourage the addi-
tion of zero emitting generation capacity when provinces seek to make electric-
ity available for BEV battery charging. With direct-from-grid electrification of
rail, it is vital to not just contain but dramatically reduce CO2 from electricity
generation.
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Policy position: electric transport SUMMARY

How to pay for it The CNWC believes that government support for the above
could be very effective, and recommends a combination of direct subsidy (to
overcome the significant costs of charging infrastructure) and market financing.
The federal government’s green bonds, one of whose structuring advisers will
be TD Securities, must be designed to contain both hard pledges of CO2 avoid-
ance and an explicit penalty in the event the issuer fails to make good on the
avoidance pledge.
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Policy position: electric transport PASSENGER RAIL

Passenger rail

Electrifying current diesel

The country’s largest rail commuter network, Metrolinx’s GO system, is cur-
rently diesel powered. Metrolinx has abandoned hydrogen, likely due to the
cost barrier of hydrogen electrolyzed with expensive Ontario grid electricity.
CNWC supports replacing diesel commuter rail with electric, and on the ques-
tion of overhead catenary vs battery believes the former is more advantageous,
for the following reasons:

1. It uses electricity much more efficiently.

2. It uses locomotive space much more efficiently.

3. It is in commercial use all over the world, including in heavy freight ap-
plications, and the time has come to expand it in North America.

Either overhead wire or battery electric would require electricity in bulk, at
scales of 1–5 MW per locomotive, at the locomotive. Electricity must be zero-
emitting, otherwise greenhouse gas and nitrogen air pollution reductions due
to eliminating diesel will be simply front loaded at the generation end.

Cost considerations Electricity also must be cost-competitive with diesel. On-
tario’s electricity pricing policies in previous years have made cost-competitiveness
difficult. At current diesel pump prices ($1.256 per litre in Toronto in June
20211), diesel at mean efficiency in terms of engine torque and speed costs
roughly 35 cents per kWh, while the Ontario electricity all-in price is roughly
26 cents.

Ontario electricity used in a BEV application would cost roughly 41 cents per
kWh in shoulder season conditions, and could as much as double at low temper-
atures. Diesel cost would remain largely unaffected; in fact might see marginal
improvements in cold temperatures. This would narrow the price difference
between electricity and diesel in transport applications, thereby also reducing
the financial attractiveness of electricity. Unless there is a clear cost advantage
to electricity, voluntary uptake of electrification will be disappointing.

New and expanded LRT

The CNWC supports all electric light rail projects, applauds all levels of govern-
ment supporting these projects, and hopes this clean, quiet, and energy efficient
mode of transportation becomes more integrated into Canadian cities.

In particular, the Council applauds the resurrection of the Hamilton LRT
project, which the municipal council approved in June 2021. This network
would be integral to mass transit throughout the GTHA.
1 Statistics Canada “Monthly average retail prices for gasoline and fuel oil, by geography," Table:

18-10-0001-01 https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1810000101
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Policy position: electric transport PASSENGER RAIL

The CNWC supports Metrolinx’s decision to provide battery power at the
new backup power facility in Mount Dennis (to serve the new Eglinton LRT)
rather than gas-fired power. Overnight charging for this battery will be clean
and affordable—most overnight power in Ontario is provided by the three provin-
cial nuclear plants.
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Commercial trucks and vans

E-COMMERCE HAS EXPLODED IN THE PANDEMIC, and was growing strongly be-
fore the pandemic. This trend will continue. Delivery of ordered items is

performed today almost entirely by petroleum-powered trucks and vans. These
are a significant source of air pollution, greenhouse gases, and noise. Because
they operate in urban areas, their effect on human health is of concern.

To address these problems, the CNWC recommends a parallel, concurrent
focus on enabling the rapid uptake of battery-electric commercial trucks and
other large vehicles such as buses. These are likeliest to require charging for
multiple vehicles, therefore higher rates of charging power, therefore more ro-
bust electrical distribution equipment than that required for residential feeders
that might serve several personal BEVs at most.

This enables multi-vehicle charge centres similar to the large multi-vehicle
gasoline service stations that are common today. In the area of personal BEVs,
this “refueling” model is more likely to prevail over one in which the majority
of BEVs are charged at owners’ residences.

The CNWC believes that focusing on commercial applications, where infras-
tructure upgrades represent capital investment instead of consumer spending
and therefore are open to capital market financing and prime-rate borrowing,
will spur faster “gateway” growth of personal vehicle electrification than focus-
ing on residential charging.

All major road freight carriers have indicated interest in and intent to elec-
trify their transport operations to some extent. Growth in this area is physically
constrained by electricity transmission, distribution, and of course generation.

The CNWC recommends targeted investments to address constraints in trans-
mission and distribution that could impede projects. Commercial-scale charg-
ing infrastructure would involve higher rates of electrical power than individual
residential. The factors that constrain commercial BEV uptake are those that if
effectively overcome could enable faster personal BEV uptake.

These investments could facilitate new equipment purchases on the part
of utilities and/or commercial operators who have identified specific locations
for fleet-level charging. We feel such measures would spur charging capacity
additions, and thereby advance BEV uptake, much faster than the current focus
on personal vehicles, important though that is.

All new generation must be zero emitting

Most commercial transport in Canada is diesel powered.2 Diesel usage in On-
tario was 5.5 billion litres in 2019, and we can assume that most of those were
used commercially.3 Converted to grid electricity for the purpose of commercial

2 The use of diesel as a transportation fuel is predominantly in commercial and industrial trans-
portation. Therefore it is reasonable to estimate that at least 90 percent of diesel sales today are
in that category.

3 Source: Statistics Canada “Sales of fuel used for road motor vehicles, annual (x 1,000),” at
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid2̄310006601
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transport, these 5.5 billion litres of diesel would be roughly 39 billion kilowatt-
hours, roughly the annual production of a 5,000 MW power plant.4 The effi-
ciency characteristics of diesel engines are such that electrifying diesel-powered
transport equipment in order to decarbonize can result in significant emission
reductions only if the electricity that charges the batteries is zero-emitting.

If electric trucks are charged with electricity generated by natural gas, emis-
sions would be not much lower than those of the original diesel-powered equip-
ment operating at its optimal range. This would thereby eliminate whatever
progress was made by displacing diesel. Electrifying diesel equipment on the
basis of a generation mix of wind and natural gas does reduce CO2, but only
slightly. This would result in continued growth of cumulative CO2 in the atmo-
sphere, and that growth must stop. Moreover, it would reduce the price spread
between diesel and grid electricity in most jurisdictions.5

This has profound implications for potential commercial adopters of battery-
electric trucks. If new generation supply for e-truck charging is based on natural
gas, or even wind and gas, critics of electrification as a decarbonization mea-
sure will rightly point to the increased power plant emissions that result from
increased fossil fuel use at the power generation end of the BEV truck energy
supply chain. These critics, tallying the CO2 attributable to vehicle use, are un-
likely to draw the distinction between the e-truck owner and the government of
the jurisdiction where the electricity is generated.

Unless and until it is made explicit that the e-truck adopter is exempt from
GHG penalty because the adopter does not control the generation supply mix,
potential adopters are likely to simply refrain from converting fleets from diesel
to electric.

In other words, there is no escaping the necessity that the governments of
electricity jurisdictions must ensure low carbon supply. It follows from this that
in all Canadian provinces and territories, new supply to ensure that BEVs repre-
sent significant CO2 emission reductions must be zero-emitting.

The CNWC’s position is that this new capacity must be nuclear, as nuclear
is the only bulk generation type other than large hydro that is proven to have
consistently avoided large scale emissions over decades.

4 For reference, the Bruce nuclear station on Lake Huron in Ontario is rated at 6,000 MW. It is one
of the largest power plants in the world.

5 The price spread would reduce ever further if and when carbon taxes are applied to power gener-
ation.
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Freight rail

ELECTRIFYING FREIGHT RAIL OVER LONG LINES IS IMPRACTICAL AT THIS TIME.However,
in urban areas where shunting/switching operations consume large amounts

of diesel fuel and contribute significantly to air pollution and noise, the CNWC
believes this activity should be electrified. In Canada, the largest rail electrifi-
cation effort is occurring in the Greater Toronto and Hamilton Area, with the
above-mentioned Metrolinx projects in the area.

The CNWC believes the electrification of Metrolinx’s current GO system,
which is diesel powered, could occur concurrently with a similar effort in the
freight system in the GTHA and contiguous areas in Southern Ontario.

As mentioned above, direct to grid electrification appears to be the most
efficient use of electricity. It is proven, in widespread use all over the world, and
is the most straightforward approach to electrification in heavy applications like
rail.

While not advocating across the board electrification of the continental rail
system, CNWC supports a piecemeal approach: exploring specific routes and
areas on a case-by-case basis. In the January 2021 version of our Electric Trans-
port Position, we identified the proposed CN Milton Logistics Hub, at the time
awaiting a federal decision on whether to proceed, as a potential major load
centre depending on the level of electrification. Federal permission has since
been granted, on condition the proponent adopts electrification. CNWC be-
lieves Milton represents just such a promising case.

The CNWC believes such an effort is worth exploring, as it would, if pur-
sued concurrently with efforts to electrify passenger rail, represent a major
and unique infrastructure undertaking, unlike anything in Canada’s history.
Job creation potential, across all the skillsets required for electrification gener-
ally, would be enormous. Environmental, air quality, and quality-of-life payoffs
would be equally enormous.
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Personal vehicles

PERSONAL MOTOR VEHICLES REPRESENT THE LARGEST and most difficult part
of transport electrification. For this reason it is recommended that initial

efforts focus on highly targeted specific commercial/industrial applications, in
“shovel-ready” projects that are in planning or in progress now.

Personal EV penetration has been slow to proceed, in spite of significant
federal and provincial fiscal support spanning the last decade. Instead of con-
tinuing this focus, for which there might be diminished federal/provincial ca-
pacity given the sharp growth of public debt incurred under the pandemic, we
recommend the more targeted approach described in “Commercial trucks and
vans.”

The CNWC believes that this represents the fastest way to upgrade local
grids so they are capable of delivering the significant amounts of power (10–50
kilowatts per vehicle, or 50–250 kW for a 5-“pump” service station based on
DC fast charging technology) required to charge the batteries of a personal BEV
fleet of significant size.

When “fueling” concerns have been addressed, i.e., when charging stations
are as common as regular filling stations, BEV operational cost advantages over
gasoline-powered light vehicles could provide the market impetus that has been
missing so far, which converts the personal motor vehicle fleet to electric.

Another powerful incentive is the drastic advantage of BEVs in terms of
maintenance. As Plug ’N Drive emphasizes, BEVs require no oil changes, coolant
flushes, or muffler/exhaust system maintenance. These necessities of internal
combustion engine (ICE) vehicles consume hundreds and sometimes thousands
of dollars a year, and significant amounts of time, always during business hours.
With personal vehicles, ICE maintenance is performed by the owner, on the
owner’s time and dime. Cumulatively, this adds to significant losses through the
economy.
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Market financing vs subsidy

FINANCING OF ALL TRANSPORTATION PROJECTS SHOULD INCLUDE, where appro-
priate and desired by proponents, some portion of “green” debt financing

that incorporates a hard quantified pledge of CO2 avoidance over a period. Fur-
ther, the CNWC believes that this explicit promise on the part of the bond issuer
that the financed project will result in an explicit amount of avoided CO2 within
a specified time must also specify the penalty the issuer will incur if the CO2

avoidance promise goes unfulfilled.

Proceeds from the federal CO2 tax

Proceeds from the carbon tax should be used to increase the coupon rate of
green bonds. If the issuer fails to achieve the CO2 avoidance specified on the
coupon, a specified amount must be returned to the government. Alternatively,
such funds could be held in abeyance, and released to the issuer or coupon
holder when the emissions avoidance has been verified.

The penalty for failing to avoid the pledged amount of CO2 would be a fixed
cost per ton of emissions, payable by the issuer to the underwriter (in this case,
the government). The premium accruing to the bondholder should include a
certification, by a qualified third party, of the amount of avoided CO2, based on
operating conditions of the grid over the coupon period.6 The certification set-
tles the question of whether the issuer has made good on the “coupon promise.”
Fulfillment of the pledge becomes a matter of public record.

Responsibility of electrical jurisdictions

Authorities in electrical jurisdictions are responsible for those jurisdictions’ elec-
tricity supply mixes and therefore for the CO2 those systems emit. Because of
this the question is, should an uptaker of BEV technology in a jurisdiction that
has implemented a supply mix that emits significant CO2 be responsible for the
generation-to-wheel emissions? The answer could determine whether the deci-
sion is made to invest in BEV technology.

For this reason, CNWC recommends that the federal government require
electricity system operators to publish generation and demand data at an ap-

6 Current practice in the case of green bonds claiming specific CO2 avoidance is to simply project
an amount of generation based on capacity of the project in question multiplied by an annual
capacity factor, and then to assume that that generation displaces an equivalent amount of fossil
generation. This rather simplistic methodology was applied in the case of a green bond issued
in the Singapore bond market that refinanced a wind project in Quebec. Because Quebec grid-
connected generation is virtually CO2-free to begin with, this particular project cannot be said to
have displaced any fossil generation. Nonetheless, the issuer claimed fossil displacement and a
specific amount of annual avoided CO2. As the bond carried no penalty for failing to meet the
pledged avoided amount, there is no consequence to the issuer in the event of failing to meet the
pledge. But if and when the matter comes to be taken seriously, issuers and certifying authorities
whose current practice is described above will have to be more rigorous in quantifying avoided
CO2.
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propriate (generator-level) detail and frequency. This will allow the investing
public to make informed decisions about where to physically place BEV charg-
ing infrastructure so as to optimize emissions avoidance. It would also show the
public at large the seasonal variance in electrical demand and gain an appreci-
ation of the generation required to meet demand.
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About the Canadian Nuclear Workers’ Council

“The collective voice of organized labour in the nuclear indus-
tries”

The CNWC has been the collective voice of Unionized Workers across Canada’s
Nuclear Industry for more than 27 years. Our Member Unions represent Work-
ers in uranium mines and mills, nuclear fuel fabrication, nuclear power plant
(NPP) operation and maintenance, NPP construction and refurbishment, medi-
cal isotope production, nuclear research and development, nuclear waste man-
agement and decommissioning.

The CNWC believes that nuclear power is a proven, reliable and non-GHG emit-
ting source of electricity that will continue to support our clean energy future.

All CNWC policy positions can be found at https://cnwc-cctn.ca/policy-positions/.

Bob Walker,

National Director

Content in this document was prepared for CNWC by S.E. Aplin.
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