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Executive Summary

National Overview

UOMA Canada is seeking to evaluate antifreeze use and loss across the areas of Canada covered by the
participating associations from a broad product life cycle perspective. This report considers the size of the
antifreeze market in the specified regions, and details the percent of total sales available for collection.
As part of this process, the research categorizes and explores the unrecoverable volumes by the source
of loss, and ultimately arrives at volume and percentage data for recoverable antifreeze, against which
UOMA can measure actual collected volumes.

The report required extensive primary and secondary research. Secondary research involved the
gathering of data for the construction of a statistical model of market size and loss. This model required
a wide variety of inputs including DesRosiers Automotive Consultants’ (DAC’s) proprietary data on the
vehicle market, vehicle maintenance and repair, export and scrappage practices in Canada. In addition,
there was extensive primary research undertaken for the project through targeted interviews and
discussions with industry participants, stakeholders and subject matter experts.

As the largest single component of the antifreeze market, an understanding of the shifts in the light vehicle
market is central to understanding the backbone of antifreeze demand and use. Over the past five years
especially, the light vehicle market in Canada has undergone significant shifts and has worked through
unprecedented challenges.

A key aspect of the light vehicle market that bears mention are the often-sharp differences in sales
performances in any given period between the Canadian provinces. Over time, provincial sales differences
influence the size and composition of the light vehicle fleets in those provinces. The light vehicle market
from a regulatory standpoint can be broken down into two broad groups; these are passenger cars and
light trucks. Light trucks represent small and large pickups, small and large vans, and the various SUV
segments. This is a part of the market that has continued to rise in terms of share fairly consistently since
the 2008 recession. While light trucks accounted for just under half of the new light vehicle sales market
before 2010, it has since increased sharply to 86.6% of sales for 2024. Another shift in the light vehicle
market in recent years has been the rising prominence of zero-emission vehicles. While demand for ZEVs
has, in 2025, pulled back as government priorities seemingly begin to shift, these vehicles have
nonetheless impacted the sales market and the broader Canadian fleet, albeit with significant regional
variation.

In the period between 2020 and the end of 2024, the new light vehicle sales market ‘lost” what would
have been at least a million units in sales, as compared to the level of sales in the market pre-pandemic
years. This loss occurred first through the impact of the pandemic and then in the later years as a result
of semi-conductor shortages limiting the supply of new vehicles in to the market.
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However, vehicles still were written-off, were exported and were scrapped during this period. The net
result of this period has been a temporary contraction of the Canadian light vehicle fleet, even in the face
of significant population growth during that period. The size of the on-road light vehicle fleet peaked in
2021 at over 24.1 million light vehicles (4,536 kilograms or less) and for 2023 shrunk slightly to 23.6 million
vehicles. Only in 2024 did the size of the light vehicle fleet see a full recovery, reaching 24.6 million light
vehicles on the road. The medium and heavy-duty fleet in Canada, those on-road vehicles weighing 4,536
KG or more, saw a pattern of increases throughout the pandemic and post-pandemic period. In contrast
to the light vehicle fleet which pulled back in 2022.

Canada On-Road Vehicle Fleet Split
2024

3.2% -0-2%

4.9%

m Light Vehicles
Medium and Heavy Duty
= Motorcycles and Mopeds

u Buses

91.6%

Source: DesRosiers Automotive Consultants Inc. and Statistics Canada

Looking at the total shares of vehicles on the road by major vehicle type, we see that light vehicles make
up the overwhelming majority at 91.6% for 2024. This is followed at a significant distance by medium and
heavy-duty vehicles at 4.9%. Motorcycles and mopeds account for 3.2% while buses themselves are just
0.2%.

According to DAC’s proprietary annual Light Vehicle Survey, which collects the maintenance behaviour
and preferences of over 4,500 Canadian vehicle owners, the rate of complete coolant replacements in
Canada saw some growth in 2024, rising to a high of 13.9% compared to 11.8% immediately pre-
pandemic. The incidence for coolant top-ups has been fairly flat in recent years following a pattern of
decreases leading into the pandemic period. In terms of DIY versus DIFM splits, coolant top-ups remain
one of the highest DIY product categories in the market with a DIY share of 45.2% for 2024.

The light vehicle coolant top-up/replacement market was noticeably impacted by the pandemic. This
impact was more pronounced for complete antifreeze replacement work. With vehicle use and driving
dropping significantly in 2020, total light vehicle antifreeze demand decreased in that year and in 2021.
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Targeted Research

In researching the use, collection, and post-use destinations of antifreeze in the Canadian market, several
target loss areas were focused on:

e Light Vehicle Fleet

e Medium and Heavy-Duty Fleet — Road Transportation
e Agriculture and Commercial Off-Road

e Marine, Aviation, Recreation, and Other Vehicles

e Industrial Use

From these target loss areas and through extensive stakeholder feedback within those areas, DAC
identified and quantified a list of sources of loss that contribute to unrecoverable antifreeze volumes.
These are:

e New Antifreeze Used for Off-Label Purposes and Winterization
e Breakage and Accidents

e Diluted in Coolant Flushes

e Improper Handing During DIY Work

e Repurposed Before Reprocessing

e Top-Ups

e Change in Fleet and Stock

e Exported/Imported with Working Used Vehicles
e Exported/Imported with End-of-Life Vehicles

e Remaining in Retired Engines or Equipment

e Reporting of OEM Sales

e Lostin Scrap Processing

These target loss areas and the specific sources of loss stemming from them are discussed in greater detail
in the report. One area of note identified by DACin regard to the antifreeze sales reporting process relates
to the need for a more specific analysis of coolant volumes in the current light vehicle market. The
Canadian new light vehicle sales market has seen significant shifts in recent years. The major long-term
structural shift has been the move away from passenger cars and towards light trucks. While light trucks
generally hold larger volumes of coolant historically, the size of the engines in these products has also
generally trended down, and these shifting mixes of products and consumer preference become
noteworthy shifts over time. Similarly, EVs hold significantly more coolant within them then than the
average vehicle on the road but this coolant is far less likely to be replaced, and while they remain a small
part of the fleet, they are ultimately a growing one. Section 6 outlines a national overview conducted by
DAC that covers this topic in greater detail.
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Stemming from stakeholder and industry feedback, DAC also identified a list of potential opportunities to
improve collection both for unrecovered volumes as well as currently unrecoverable volumes, albeit with
varying levels of difficulty.

e Further targeting remote areas and improving storage capacity at the level of the generators or
potentially drop-off locations

e Providing more information about antifreeze collection for DIY work

e Enhancing incentives

e Potential regulatory changes around the exportation of used fluids in end-of-life vehicles or
equipment

e Incentivising the collection and processing of antifreeze diluted through coolant flushes and other
maintenance waste

e Improving capacity and managing outflows post-collection

e Helping to grow the processing of retired engines or equipment

e Capturing the antifreeze that is currently being resold before collection

British Columbia

When it comes to the antifreeze market, British Columbia sees a few key points of broad differentiation:

e Ease of Exportation of Working Used Vehicles and End-of-Life Vehicles
o Including Proximity to Significant US Markets

e An Older Light Vehicle Fleet Causing Shifts in Maintenance Habits

e Comparatively Robust Road Transportation

e Robust Scrap Processing, Especially for Light Vehicles

These issues are discussed in more detail in the report but some of the key areas of variance related to
light vehicles — the dominant market for antifreeze - include:
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British Columbia On-Road Vehicle Fleet Split
2024
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British Columbia sees a fairly similar split in the on-road vehicle fleet as compared to the national average,
unsurprising given the relative size of the province. Light vehicles comprise the majority of the fleet at
91.3% for 2024. Medium and heavy-duty vehicles account for a further 6.2%, notably higher than the
national average at 4.9%. Motorcycles and mopeds account for a further 2.3% with buses at 0.2% for 2024.

British Columbia ZEV Share of Light Vehicles on the Road

2017 - 2024
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Source: DesRosiers Automotive Consultants Inc. and Statistics Canada

British Columbia did not see as sharp of a decline in the total provincial light vehicle fleet during the
heights of the pandemic as other provinces in Canada did. After 2020, the BC fleet saw a steady pattern

I
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of increases, rising to 3.42 million light vehicles on the road as of 2024. Some of this stability was aided by
the sharp rise in the ZEV presence within BC. For 2024, 5.0% of vehicles on the road in British Columbia
were comprised of battery-electric and plug-in-hybrid vehicles, aided in large part by provincial mandates

and incentives during much of this period. Additional research on oil and coolant volumes in new vehicles

may thus be of particular interest in British Columbia as coolant amounts may have increased, but are

locked in the fleet for longer before EVs begin to reach the end-of-life in significant quantities.

A core part of the project was the construction of a detailed model of the use, loss and recycling of

antifreeze. A summary of the model for British Columbia is presented below.

British Columbia

Antifreeze (Litres - 50% Glycol Mix) - 2024

Total Sales

Off-Label Uses

Lostin Use

Change in Stock and Fleet

Other areas

Available for Recovery
Estimated Recovered
Unrecovered

Available for Collection

Percent of Total Sales Available for Collection

Recovery Rate

Estimated Sales Split
Sales Minus Off-Label

Off-Label Purposes

Breakage and Accidents

Diluted in Coolant Flushes

DIY Cooling System Work
Repurposed Before Reprocessing
Top-Ups

Change in Stock and Fleet

Exported in End-of-Life Vehicles
Exported/Imported in Working Used Vehicles
Remaining in Retired Engines/Equipment
Reporting of OEM Sales

Lost in Scrap Processing

Total Collected

Source: DesRosiers Automotive Consultants Inc.

Total

9,473,654
100.0%
9,324,846

148,808

603,128
1,733,208
227,976
347,738
1,856,887

600,222

367,437
203,175
101,153
181,444

63,360

3,039,118
2,318,267
720,851

3,039,118
32.1%

2,318,255
76.3%

For British Columbia according to DAC’s research, the total volume of antifreeze (50/50 mixed glycol)

available for collection is 3.04 million litres against a sales volume of 9.47 million litres, or in other words,

a recoverable rate of 32.1%. This results in a sample recovery rate of 76.3%.
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Section 1: The Project and Methodology

The Project

UOMA Canada is seeking to evaluate antifreeze use and loss across the areas of Canada covered by the
participating associations from a broad product life cycle perspective. Using the methodology outlined
below, DAC has estimated antifreeze use by target loss areas into specific sources of loss, and ultimately
arrived at volume and percentage estimates for recoverable antifreeze. This model was compiled at the
level of the participating regional associations, namely: Quebec, Manitoba, Saskatchewan, British
Columbia, as well as the Atlantic region. The key findings of this model at a regional level are covered in
Section 7 below. Included as well is an analysis of current antifreeze volume reporting and opportunities
for further collection and procedural refinement.

Methodology

Primary research for the project was conducted through targeted interviews and discussions with industry
participants, stakeholders and subject matter experts. These representatives were contacted across the
relevant regions and across the relevant industry categories including but not limited to:

e Light vehicle repair and maintenance

e Medium and heavy-duty repair and maintenance

e Off-road and industrial equipment repair and maintenance
e Used antifreeze collectors

e Used antifreeze recyclers and processors

e Vehicle recyclers and scrapyards

e Automotive fluid manufacturers and distributors

e Relevant industries such as mining, marine, etc.

While this primary research was being conducted, DAC built out a comprehensive model utilizing
proprietary research, industry representative input, existing information from UOMA, as well as DAC’s
light vehicle coolant market model. This model considers the size of the antifreeze market in the relevant
regions and categorized the unrecoverable volumes by the source of loss and into the key target loss
areas, ultimately offering a percent of total sales available for collection figure.
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Section 2: Background

Antifreeze

Antifreeze—a term used interchangeably with coolant, glycol, etc.—for the purposes of this report refers
primarily to ethylene glycol-based (or EG) fluids used in the cooling of engines and related heat-transfer
tasks. In regards to volumes, this report focuses on diluted 50/50 mixture of antifreeze and water. The
other main base, propylene glycol (or PG) is not considered in this report because it generally falls outside
of collection requirements, does not carry the same environmental or biological profile, and is utilized far
outside of the scope of recyclable fluids. The focus of this report is on EG-based fluids that are sold with
environmental handling charges or similar.

The New Light Vehicle Market

As the largest single component of the antifreeze market, an understanding of the shifts in the light vehicle
market is important in understanding the backbone of antifreeze demand and use. Over the past five
years especially, the light vehicle market in Canada has undergone significant shifts and has worked
through unprecedented challenges.

Canada - New Light Vehicle Sales
2010 - 2024
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Source: DesRosiers Automotive Consultants Inc., GAC and CVMA

The new light vehicle sales market peaked in 2017 with sales reaching over 2 million units sold. In 2018
and 2019 the market began to see a structural correction following the ample new vehicle supply and
subsequent sales push and leasing incentives of 2017. However, this natural correction was interrupted
by the pandemic in the Spring of 2020. While the market saw some initial bounce-back following this initial
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hit of the pandemic, vehicle supply then shrank as a result of semiconductor related vehicle supply
shortages. In 2023, the market began to rise again with 2024 also showing growth.

Provincial - New Light Vehicle Sales Change

2024
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Source: DesRosiers Automotive Consultants Inc., GAC and CVMA

Another aspect of the light vehicle market that bears mention are the often-sharp differences in sales
performances in any given period between the Canadian provinces. For 2024, while all of the provinces
saw sales increases, British Columbia saw an increase of only 4.2% while Newfoundland saw sales rise
18.6%.

Canadian Regional Light Vehicle Fleet Change
Percent Change - 2017 to 2024

16%

14% 13.4%
12%
9.9%
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10% 8.0% 8.4%

8% ’ 7.4%

6% it 5.3% 5.2%
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Source: DesRosiers Automotive Consultants Inc. and Statistics Canada
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Canadian Regional Light Vehicle Fleet Change
Change in Volume - 2017 to 2024
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Source: DesRosiers Automotive Consultants Inc. and Statistics Canada

Over time, provincial sales differences develop into sales patterns which influence the size and
composition of the light vehicle fleets in those provinces. From 2017 to 2024, the overall Canadian light
vehicle fleet increased by 8%, adding roughly 1.8 million light vehicles onto the roads. However, this
increase was not necessarily evenly spread. Additional information regarding vehicles on the road is
included in the following section.

New Light Vehicle Sales - Light Truck Share
2005 - 2024

90.0% 86.6%
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60.0%
55.0%
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Source: DesRosiers Automotive Consultants Inc., GAC and CVMA

The light vehicle market from a regulatory standpoint can be broken down into two broad groups; these
are passenger cars and light trucks. Light trucks represent small and large pickups, small and large vans,
and the various SUV segments. This is a part of the market that has continued to rise in terms of share
fairly consistently since the 2008 recession. While light trucks accounted for just under half of the new
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light vehicle sales market before 2010, it has since increased sharply to 86.6% of sales for 2024. When it
comes to fluids, different segments within the market contain within them different quantities of
antifreeze and oil. The sharp increase in light trucks as a part of the fleet, and the changing nature of the
products within it, are important to understanding the antifreeze market.

Canadian BEV and PHEV Sales Market Share

2018 - 2024
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Source: DesRosiers Automotive Consultants Inc. and Statistics Canada

Another shift in the light vehicle market in recent years has been the rising prominence of zero-emission
vehicles. While demand for ZEVs has, quite recently, pulled back as government priorities seemingly begin
to shift, these vehicles have nonetheless impacted the sales market and the broader Canadian fleet. For
2024, battery electric vehicles accounted for 10.9% of total new light vehicle sales in Canada and plug-in
hybrids accounted for 3.7%. While pre-2025 government ZEV sales targets are not likely to be met in their
current form, the rising sales of especially BEVs carries significance as these vehicles in general use greater
volumes of antifreeze or coolant and generally limited volumes of oil, and experience maintenance at
significantly different intervals.
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Canadian ZEV Share of Light Vehicles on the Road

2017 - 2024
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Source: DesRosiers Automotive Consultants Inc. and Statistics Canada

Building on the previous point, while ZEV sales have—generally—increased in recent years, the
prominence of ZEVs in the Canadian light vehicle fleet is slow to increase given the volume and long
lifecycles of products already on the road — vehicles can last 20 years or more so the turnover of the fleet
is slow. Nonetheless, as of 2024, 2.8% of the Canadian fleet was comprised of ZEVs, and that figure is
going to continue to see growth. ZEV sales volumes have pulled back sharply in 2025 and future
government mandates are unclear at this time. The slowdown in consumer and government enthusiasm
is likely to slow the process of ZEV proliferation in the Canadian fleet to some extent in the short-to-
medium term.

ZEV Sales Share - Select Provinces

2024
35%
30.9%
30%
2 0,
5% 21.2%
20%
15%
10% 8.1% 7.0%
0% ]
Quebec British Columbia Ontario New Brunswick Saskatchewan

Source: DesRosiers Automotive Consultants Inc. and Statistics Canada
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Further analyzing the impact of ZEVs, it is important to mention that the adoption of ZEVs has always been
and has remained very regional and sees sharp variation depending on the provinces or regions in
guestion. Quebec especially saw a large push for ZEV sales in 2024 and this was reflected in a sales share
that reached 30.9% for the year. While the province has since pulled back due to shifts in incentives, it
remains a large market for ZEVs. Comparatively, Saskatchewan saw ZEV sales reach a share of 2.7% for
2024 with even Ontario not breaching the ten percent mark. British Columbia, meanwhile, saw more
enthusiasm for these vehicles.
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Vehicles on the Road

Canadian Light Vehicle Fleet
4,536 KG or Less - 2017 - 2024
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Source: DesRosiers Automotive Consultants Inc. and Statistics Canada

In the period between 2020 and the end of 2024, the new light vehicle sales market ‘lost’” what would
have been at least a million—if not more—units in sales as compared to the level of sales in the market
pre-pandemic. This loss occurred first through the impact of the pandemic and then in the later years as
a result of semi-conductor shortages limiting the supply of new vehicles in to the market. However,
vehicles still broke down and were scrapped at relatively normal levels. The net result of this period has
been a temporary contraction of the Canadian light vehicle fleet, even in the face of significant population
growth during that period. The size of the on-road vehicle fleet peaked in 2021 at over 24.1 million light
vehicles (4,536 kilograms or less) and for 2023 shrunk slightly to 23.6 million vehicles. Only in 2024 did the
size of the fleet see a full recovery, reaching 24.6 million light vehicles on the road.

————————————————————————————————————————————
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Canadian Medium and Heavy Duty Vehicle Fleet
4,536 KG or More - 2017 - 2024
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Source: DesRosiers Automotive Consultants Inc. and Statistics Canada

The medium and heavy-duty fleet in Canada, those on-road vehicles weighing 4,536 KG or more, saw a
pattern of increases throughout the pandemic and post-pandemic period. In contrast to the light vehicle
fleet which pulled back in 2022, the medium and heavy-duty side of the on-road fleet saw an increase
from 1.26 million to 1.31 million units on the road from 2022 to 2024. While the medium and heavy-duty
fleet is significantly smaller than the light vehicle side of the fleet, it does still bring about an outsized
impact on coolant demand volumes given the larger nature of the vehicles and generally heavier use
relative to personal transportation passenger cars or light trucks.

Canadian Bus Fleet

2017 - 2024
68,000
67,000
66,000
65,000
64,000
63,000
62,000
61,000
60,000
2017 2018 2019 2020 2021 2022 2023 2024

Source: DesRosiers Automotive Consultants Inc. and Statistics Canada
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At the start of the pandemic, public transportation use declined noticeably due to social distancing
standards and the general chaos of the pandemic. However, public transportation did not actually recover
fully even in the post-pandemic period with urban trips data showing the levels remained below 2019
levels even in 2024. In line with this, the Canadian bus fleet saw some minor decreases in 2021 and 2023,
down from 67 thousand in 2020 to 66 thousand units for 2023 and 2024 after a brief bounce-back in 2022.
In absolute terms, this shift is relatively minor and remains so even when accounting for the outsized
impact of ICE buses individually on coolant demand.

Canadian Motorcycle and Moped Fleet

2017 - 2024
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Source: DesRosiers Automotive Consultants Inc. and Statistics Canada

Motorcycles and mopeds are a notable part of the total on-road vehicle fleet in Canada. Contrary to buses
or light vehicles, the number of motorcycles and mopeds did not decrease significantly in the post-
pandemic period. In fact, this side of the fleet saw a minor but persistent bump in volume for 2021 and
an additional notable increase for 2024. Of course, these vehicles use noticeably lower volumes of coolant
individually and in aggregate as compared to other vehicles.
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Canada On-Road Vehicle Fleet Split
2024
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Looking at the total shares of vehicles on the road by major vehicle type, we see that light vehicles make
up the overwhelming majority at 91.6% for 2024. This is followed at a significant distance by medium and
heavy-duty vehicles at 4.9%. Motorcycles and mopeds account for 3.2% while buses themselves are just

0.2%.
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Section 3: Light Vehicle Coolant Market

Coolant Incidence and DIY vs. DIFM

Incidence of Coolant Replacement
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According to the DAC annual Light Vehicle Survey, which collects the maintenance behaviour and
preferences of over 4,500 Canadian vehicle owners, the rate of complete coolant replacements in Canada
saw some growth in 2024, rising to a high of 13.9% compared to 11.8% immediately pre-pandemic.

The Light Vehicle Study also captures data on coolant top-ups. The incidence for coolant top-ups has been
fairly flat in recent years following a pattern of decreases leading into the pandemic period.

Incidence of Coolant Top-Ups
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Method of Coolant Top-Up Performed
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In terms of DIY versus DIFM splits, coolant top-ups remain one of the highest DIY product categories in
the market with a DIY share of 45.2% for 2024. The light vehicle study also captures detail on consumer
profiles, reasons for replacement, outlet choices, and more including at the regional level. This
information and the decades of history behind it informs the DAC Light Vehicle Coolant Market Model
and the broader research as part of the antifreeze model in this report.
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Complete Replacement

Light Vehicle Complete Antifreeze Replacement
Litres Diluted - 2010 to 2024
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The light vehicle coolant top-up/replacement market was noticeably impacted by the pandemic. This
impact was more pronounced for complete antifreeze replacement work. With vehicle use and driving
dropping significantly in 2020, total antifreeze demand decreased in that year and remained low in 2021.
Since then, the market has shown notable recovery, albeit it has yet to return to pre-pandemic levels.
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Light Vehicle Complete Antifreeze Replacement
Share by Channel - DIFM - 2024
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Looking at the channels for complete antifreeze replacement, done by a professional, the largest portion
of Canadians in 2024 chose to have those work done in an independent garage at 33.3%. This was followed
by new vehicle dealers at 22.2% and Canadian Tire at 15.7%. Generalist chains also noted a share of 10.3%
with fast lube locations and service stations noting below ten percent market share.

——————————————————————————————————————————————————————————————
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Light Vehicle Complete Antifreeze Replacement
Share by Channel - DIY - 2024
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For DIY complete antifreeze replacements, the majority of Canadians purchased their antifreeze from
Canadian Tire at 51.0% for 2024. This was followed at a distance by auto parts stores at 13.5% and
Walmart at 9.8%. Online retailers also noted significant market share at 8.1%. New vehicle dealers and
service stations noted 3.6% and 2.8% share for 2024.
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Why Did Consumers Replace their Antifreeze?
2024
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According to survey data, when Canadians were asked why they replaced their antifreeze, the
overwhelming majority—at 77.5%—stated that this was as a part of regular maintenance. The remaining
respondents, at 22.5%, noted that this antifreeze replacement was done as a repair, indicating a
significant loss in antifreeze while in operation, prior to the repair being performed.

——————————————————————————————————————————————————————————————
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Coolant Top-Ups

Light Vehicle Antifreeze Top-Up
Litres Diluted - 2010 to 2024
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The other side of the light vehicle antifreeze market is top-ups. Antifreeze volumes for light vehicle top-
ups did not see as large of a decline in 2020 as the complete antifreeze replacement category. In fact, top-
up volumes were quite consistent despite the generally tumultuous circumstances in the automotive
industry in that time frame. As such, top-up demand for light vehicles remains roughly at normal pre-
pandemic levels.
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Light Vehicle Antifreeze Top-Up
Share by Channel - DIFM - 2024
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Looking at DIFM—in other words, professional service—work for antifreeze top-ups, the largest portion
of Canadians chose to have this work performed at independent garages at 25.8%. Following very closely
were new vehicle dealers at 25.0%. Canadian Tire and generalist chains also noted significant market share
at 14.3% and 11.4% respectively. Fast lube locations noted a share of 7.4% with service stations at 2.1%.

e ———————————————
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Light Vehicle Antifreeze Top-Up
Share by Channel - DIY - 2024
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In regards to DIY top-ups—in other words, those performed by the vehicle owner or a friend/family
member—the leading channel for antifreeze purchases was far and away Canadian Tire at 58.1%. Walmart
followed at a significant distance at 10.8%. Auto parts stores noted a share of 7.4% with online retailers,
service stations, and new vehicle dealers claiming 4.4%, 4.2%, and 2.2% respectively.

It should be noted that significant regional variations do exist in regard to DIFM / DIY market share and
channel distribution, that impact the flow of anti-freeze sales across the country. Of note are differences
between predominantly rural and urban areas, which significantly impact channel share.

——————————————————————————————————————————————————————————————
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Section 4: Major Loss Areas

In researching the use, collection, and post-use destinations of antifreeze in the Canadian market, several
target loss areas were focused on.

Light Vehicle Fleet

The light vehicle fleet, by volume, is the largest part of the antifreeze market in Canada, across essentially
all regions. This section of the antifreeze market is heavily influenced by the sales in the market, the size
of the fleet, consumer maintenance habits, and more. A detailed examination of this target loss area is
located in sections 2 and 3. In short, the light vehicle fleet is the most significant source of loss across most
categories. The mechanisms by which this loss occurs are discussed in detail below in Section 5 of this
report.

Medium and Heavy-Duty Fleet — Road Transportation

While in many ways similar to the light vehicle fleet, the medium and heavy-duty fleet (including buses),
with the primary use case of road transportation, does vary in a few significant ways from the light vehicle
fleet beyond just absolute volumes. One key differentiating factor is the rate of professional work.
Medium and heavy-duty vehicles are far more likely to have professional services done, shifting the
antifreeze loss balance due to DIY work usually entailing more inconsistent recycling patterns. However,
in the case of accidents, these vehicles—due to their structural differences—are more vulnerable to
coolant system failure. And obviously these vehicles carry more coolant per unit, resulting in larger volume
losses per collision or failure, although as a whole, accidents for these vehicles are less likely.

In broad terms, these vehicles have an outsized impact on the antifreeze market due to their higher rate
of use. Medium and heavy-duty vehicles are generally used for commercial purposes and see significantly
higher kilometres annually than light vehicles, resulting in a higher demand for maintenance and repairs,
including antifreeze-related work. The volumes of coolant are greater as are the volumes lost and
subsequently replaced for regular top-ups or flushed and diluted with coolant replacement. Top-ups as
well are more common than with the light vehicle fleet. However, antifreeze for these vehicles also varies
more significantly in rated life, from relatively short-lived legacy fluids to potentially ‘lifetime’ fluids only
requiring top-ups.
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Agriculture and Commercial Off-Road

While small in absolute terms, agriculture and commercial off-road vehicles present a complicated picture
in regards to the fate of antifreeze used within them. In some cases, for example many construction
vehicles, these are products that are maintained on set intervals with well-understood maintenance,
wear, and fluid use patterns. As a result, antifreeze from these vehicles is lost through largely regular
maintenance in the form of top-ups rather than retired equipment or careless DIY disposal. However, with
construction vehicles there is a complication in the form of remote usage. In these cases, improper
disposal and maintenance loss may be more notable factors given the remote sites in question; however,
this is not as impactful for this portion of the fleet as with light vehicles. Off-road vehicles fall into the
same characterization in the cases where they are utilized in more remote areas despite the overall higher
level of professional maintenance. Breakage in operation is also more likely to occur in construction and
off-road equipment than with on-road vehicles.

Agriculture vehicles are more of a mixed category. In larger commercial farms, it is quite common to have
mobile technicians arrive to service the vehicles professionally on-location, resulting in proper
maintenance work and comparatively limited loss of antifreeze due to improper disposal or maintenance
waste. However, in smaller or more remote farms, the farmers themselves maintain these vehicles;
whether for convenience or cost savings. In these cases, more improper disposal may occur through this
DIY work. Moreover, used coolant may actually be reused in these cases for other machinery on-location
(or brought in from an external source), resulting in more lost to the environment through regular leakage
(requiring top-ups) before these volumes are collected.

Marine, Aviation, Recreation, and Other Vehicles

The marine industry is more heavily stratified than the vehicle fleet. The more common outboard motors
are generally water cooled and rarely make use of antifreeze. On the other end of the spectrum, larger
commercial vessels are professionally maintained and are unlikely to be a significant source of relevant
antifreeze loss. In between these two extremes are medium-size boats used for recreation, small-scale
transport, or fishing, for example. These boats can contain cooling systems that require servicing and carry
the associated coolant losses through leakage, improper disposal following maintenance, top-ups, etc.
Winterization using glycol-based antifreeze is often—and sometimes mistakenly—used for winterization
of these boats as well as RVs, trailers, etc.

In many ways, the motorcycle, ATV, and recreational vehicle category is similar to the light vehicle fleet.
Losses can also occur through accidents, maintenance waste, improper disposal, etc. The key difference
is the rate of DIY work for maintenance for these types of vehicles which is noticeably higher than even
the light vehicle fleet. Meaning that antifreeze loss from these vehicles is outsized from a relative volume
perspective, although it remains fairly low in absolute terms. The increasing popularity of side-by-sides
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and other larger UTVs is growing the amounts of antifreeze used within this segment as these vehicles
use more coolant than ATVs or motorcycles. Limited data is available for off-road recreational vehicles
(versus on-road) even though these vehicles are fairly common across Canada. This category includes
antifreeze estimates for these vehicles.

Industrial Use

Industrial equipment presents an interesting use case for antifreeze. This sort of equipment, represented
best by industrial machinery used in manufacturing for example, uses significant volumes of antifreeze. In
discussions with coolant manufacturers and re-sellers, these types of businesses represent potential
customers for program-relevant antifreeze, being motivated primarily by cost initially and accessibility
thereafter. This means that when these factories or businesses are first built or when they are
updated/upgraded, a significant volume of antifreeze is purchased for the machinery therein. This
antifreeze is then locked up in this machinery for, in many cases, their lifetime. Regular top-ups of this
coolant represent a source of complete loss, as do these machines at end of life with limited opportunity
for collection.

A primary use-case within this category is for heat transfer. For example, stationary machinery produces
heat that needs to be evacuated outdoors, using coolant lines and external radiators to transfer heat
outside of a building. There are also air chillers that utilize heat transfer through coolant loops. An example
of this can be chemical plants that require heat to be removed externally. Most of these systems would
have some leakage and evaporation losses in addition to losses due to breakage or in the course of regular
maintenance.
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Section 5: Sources of Loss

From the target loss areas in section 4 above, the sources of loss—the actual mechanisms by which
antifreeze is lost—can be grouped into the following categories. Please note that the categories follow
the order of the model in Section 7 for easier reference.

New Antifreeze Used for Off-Label Purposes and Winterization

There are alternative use cases for antifreeze at the consumer level; cases where consumers purchase
specifically new automotive antifreeze with the intent to use the fluid for other tasks/purposes. Examples
of this can be:

Calibration/Testing/Laboratory Use

Antifreeze, specifically ethylene glycol, can be used for environmental testing or as a calibration
fluid for instruments such as viscometers or cooling baths. This use case would likely see the fluids
disposed of as lab waste, and not recycled.

Cooling for Remote Equipment

Antifreeze can also be used in remote telecom equipment, wind turbines, and a wide variety of
irregular use cases for cooling. Due to the location of this equipment and the non-standard use
case, improper disposal of the relevant antifreeze is entirely possible.

De-Icing

More often in remote and northern communities, regular antifreeze, branded for use in vehicles,
can be used to de-ice driveways, sidewalks. The antifreeze is poured onto the surface and is left
either in the ground or potentially enters the sewage system. While deicing for aircraft at scale
generally does not occur with program-relevant antifreeze, there are likely also cases of smaller
aircraft applications where general automotive antifreeze is used to prep and de-ice smaller
aircraft, again in more remote and rural applications. This antifreeze too is entirely lost.

Herbicide and Pest Control

Another potential source of antifreeze loss is the use of antifreeze as an herbicide or as a method
of pest control. For example, antifreeze can potentially be used to damage vegetation in a
particular area or as a method to remove pests.
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Marking

Similar to ski slope marking, antifreeze can be used in winter events such as smaller hockey rinks
for community-oriented games as well as snow events. While this is likely to be a particularly small
volume, it is also entirely lost.

Winterization

Antifreeze can be used to winterize boats, RVs, and cabins. It can be added to plumbing systems
and is likely not collected in many cases. In some small-scale applications, it can also be used for
portable toilets to prevent freezing which would render it unrecoverable. This winterization
category is in many cases the largest source of off-label antifreeze use.

While these cases are not common in regards to the overall volume of antifreeze sold in Canada, they do
present potential cases where antifreeze is lost due to dilution, dispersion, and contamination and is
rendered unrecoverable.

Breakage and Accidents

Equipment failure and accidents is a category applicable across most of the antifreeze market. In cases
where parts fail and antifreeze leaks out into the environment or in the case of accidents or collisions, any
antifreeze lost is naturally unrecoverable. Based on feedback from mechanics and technicians directly,
when vehicles—especially light vehicles—are brought in for repair work on cooling systems (outside of
regular maintenance), the coolant that was within them has in the majority of cases already been lost into
the environment. This dynamic is of great importance in understanding the total loss of antifreeze.

Diluted in Coolant Flushes

While this is somewhat mitigated with long-life fluids and increasing maintenance windows, antifreeze in
engines eventually needs to be flushed. While a significant portion of antifreeze is drained, not all of it is
drained by way of simple gravity draining. A portion remains and this requires flushing the remaining old
fluid out. Commonly, this is done with water and the resulting mixture is significantly diluted and is very
commonly not collected in any meaningful capacity and ends up being disposed improperly. In many
cases, the coolant is so diluted that even if it was collected by the generator, it would not be worth picking
up and processing further. This is a source of loss that represents a significant portion of total
unrecoverable antifreeze across most of the target loss areas. For light vehicles, opening the radiator plug
usually drains roughly 60% of the cooling system capacity on most vehicles with the rest often—but not
always—flushed using water.
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DIY Work

DIY work is an important factor that influences overall coolant loss volumes, particularly in the light vehicle
fleet. As discussed in Section 3, DIY coolant work accounts for a large portion of antifreeze work and in
many of these cases the antifreeze is either not properly captured or not properly disposed of after the
coolant replacement is completed. This can be due simply to negligence, but also a lack of awareness of
recycling and collection programs, as well as the lack of a convenient enough drop-off location. Losses
stemming from DIY work in road transportation—namely medium and heavy-duty vehicles and buses—
can be limited due to the rate of professional services for these vehicles. This remains a factor for heavier
off-road vehicles used in for example agriculture but at lower relative rates due to the higher rates of
professional servicing. This source of loss is also applicable to other vehicles such as motorcycles, ATVs,
and recreational vehicles.

Repurposed Before Reprocessing

The majority of coolant re-use occurs after the product has been collected, processed, and accounted for.
However, there exist significant cases wherein used product is re-sold or given away for free, before
collection, for a variety of end-user cases. For example, scrapyards will commonly collect cleaner
antifreeze from their vehicles and sell or give it away to interested parties while potentially leaving more
contaminated antifreeze behind to be collected and re-processed. This used antifreeze can end up seeing
a multitude of uses but is generally used to top-up antifreeze losses in engines/cooling systems where
tolerances or maintenance standards allow less than ideal conditions. This can be smaller industrial use
cases, winterization, and similar uses cases. This antifreeze can also be used by vehicle owners in lower-
income brackets for their personal use vehicles for top-ups in older vehicles, where financial constraints
allow for relatively limited maintenance. This volume of antifreeze generally ends up in destinations
where it is subsequently difficult or impossible to recover, especially as a large portion of it ends up being
used for top-ups.

Top-Ups

Top-ups of antifreeze/coolant occur throughout the entire market, and across all of the key target loss
areas. Top-ups inherently fill up volume that was lost from machinery or engines almost exclusively into
the environment through leakage/evaporation, small-scale parts failures, or normal wear and tear. In
other words, the volume of coolant intended for top-ups across any relevant target loss area represents
the approximate volume of entirely lost and unrecoverable coolant that occurs as a normal part of
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operating these engines or machinery. No realistic methods exist to reduce these volumes or capture
them.

Another factor influencing this is increasing maintenance intervals, especially true with lifetime fluids that
simply require top-ups over time. In decades past, antifreeze was more regularly maintained and replaced
but intervals have increased noticeably in recent years and, in many cases, antifreeze is left largely
untouched in vehicle engines as well as in industrial machinery.

Change in Fleet and Stock

This source of loss refers to the increase (or potentially change) in the floating volume of antifreeze in
Canada resulting from increases to fleet size and the stock of relevant machinery. When a fleet increases
in size, the floating volume of antifreeze currently being actively used increases, and it will take time for
this now increased volume to reach the end of its life in that initial use case and become recoverable. The
effect of this is a larger floating pool of antifreeze that will, in the short and medium terms, result in what
is functionally unrecoverable volumes. A well-understood volume of antifreeze enters the market, but a
disproportionately smaller volume can potentially exit as it is locked away in the rising fleet and longer
intervals. This imbalance will continue for the foreseeable future as fleets and stocks increase. This is likely
to also be impacted long-term by the proliferation of electric vehicles which—in broad terms—carry larger
volumes of coolant and require significantly less replacement and top-ups of it, resulting in an outsized
impact on this rising floating volume. While it is possible that this volume can go negative, it would require
significant decreases in the volumes of all on and off-road vehicles, other vehicles, as well as a decrease
to the industrial base. This volume is considered unrecoverable because it is, in effect, still in use.
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Exported/Imported with Working Used Vehicles and End-of-Life Vehicles

Canadian Fleet - Vehicle Disappearance Estimates
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There are two main outflows of light vehicles out of the fleet. These are scrappage and exports. Used
vehicles are exported out of Canada and—predominantly—into the US at fairly variable volumes,
dependent mostly on the exchange rate between Canadian and American dollars and the relative
difference in used vehicle prices between the two countries. In the case of used vehicle exports, the
volume of antifreeze contained within these vehicles is essentially entirely lost and uncollectable. Over
the past ten years, the flow of used vehicles into Canada has been comparatively small, and not nearly
enough to offset the volume of vehicles heading south and overseas.
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Vehicle Import Statistics - Into the US
2010 - 2024
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Used vehicles at the end of their life, or those intended for parts or scrap, can also be exported to the US,
and more commonly South America and elsewhere, for parts, or repair, or pure scrap, and in many cases,
the antifreeze contained therein, assuming it was not lost in an accident, is shipped with them.
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Remaining in Retired Engines or Equipment

Another important area of consideration is coolant remaining in retired vehicles and equipment. Across
Canada, there are significant quantities of end-of-life vehicles that are simply left to sit in the environment
or left behind in sheds or on unused/underutilized property. These can be vehicles that break down in
remote areas, abandoned towns/properties, or simply vehicles that are not worth transporting and
scrapping/recycling for a variety of reasons. This is especially common in more remote and northern
communities. These vehicles still, in many cases, hold all of their antifreeze within them which can
theoretically be collected, but will eventually leak into the environment if these vehicles remain ‘retired’
and not properly processed. This is true for on-road fleet vehicles as well as agriculture and commercial
off-road vehicles, for example, forestry machinery left behind at an old site which is not cost-effective to
recover. This is also true in an industrial context for the machinery in underutilized or abandoned
properties as well as the heat transfer systems of derelict buildings/factories and similar cases. As with
cars, this is antifreeze that remains in place but with no mechanism or plans to collect it due to for example
remoteness, cost, safety, or neglect. It is unlikely that sufficient quantities of the antifreeze contained
within factories or manufacturing facilities is properly collected when these facilities are decommissioned,
especially so in smaller-scale applications and companies which suddenly go out of business.

This category also captures the share of fluids that are not recovered when vehicles or equipment go
through the recycling process. In light vehicles for example, roughly 60% of the cooling system’s capacity
is normally captured through regular draining but complete removal can be too cost or labour intensive,
according to feedback from the industry.

Reporting of OEM Sales

The volumes of antifreeze included in new light, medium, and heavy-duty vehicles are calculated based
on a fixed formula. Based on initial DAC analysis, these volumes may not be accurately captured and the
background formulas may need be updated to reflect the recent shifts in size and structure of the
Canadian vehicle fleet, as well as potentially capture regional differences in those particular fleets. This
particular topic is covered in more detail in section 6 below.

Lost in Scrap Processing

Vehicles at the end of their life can end up in a few different situations. If they are not simply abandoned
or exported, they end up being processed by a vehicle recycler or a scrapyard. A vehicle recycler, following
industry best-practises and all relevant regulation is likely to be quite thorough in draining remaining fluids
in vehicles as a part of the broader process of recycling these vehicles. As mentioned above, some of this
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fluid does generally remain within the vehicles regardless due to time and cost constraints, and this is
captured in the ‘remaining in retired engines or equipment’ category. However, not all businesses operate
this way. A significant number do not properly process these end-of-life vehicles and many end up getting
shredded/compacted with their fluids intact or only partially addressed. Part of this can be due to the cost
savings associated with improper processing end-of-life vehicles. It isimportant to note that while a facility
processing these vehicles may not be properly registered or operating as such, this does not necessarily
mean it does not process the material properly.

Collected with Oil

While not unrecoverable, an important consideration in where a significant portion of antifreeze ends up
is oil. At smaller-scales, the collection of antifreeze and oil involves a significant degree of cross-
contamination. This can arise, for example, as the result of only one holding tank or container being
present at a small mechanic shop into which both fluids are poured. At vehicle recycling locations, less
used and more pure antifreeze may be more likely to be sold directly to retail consumers for a variety of
purposes while the more contaminated antifreeze is left for collection and re-processing. In some cases,
mechanical failures (such as head gasket issues) can cause oil and antifreeze to mix in a vehicle as well,
necessitating repair and resulting in contaminated used product. The end result of these types of cases is
that a portion of oil collected across Canada is comprised of coolant. While this share is relatively small,
this is a significant figure when considering the total volumes of collected oil vs. collected antifreeze and
can be taken into account when calculating recovery percentages. A portion of this antifreeze ends up
being burned alongside used oil as well.

In discussions with collectors, processors, and mechanics, DAC was able to confirm the presence of
coolant in collected oil across key regions. Previous research presents reasonable estimates according to
stakeholder feedback. However, the necessary testing is not frequently performed and may be less
common depending on province. Moreover, seasonality could impact these volumes and additional
research and validation may be required.
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Section 6: Opportunities

Reporting and Volumes

One area where reporting can be refined is through a more specific analysis of coolant volumes in the
current light vehicle market. On the following page is a table containing the 50 top selling models by
volume in Canada alongside their coolant volumes. These coolant volumes were collected based on public
sources at the base trim for these specific models.

The top fifty selling model list contains a mix of passenger cars, light trucks, as well as EVs. Sales-weighted
average coolant capacity for these top fifty selling vehicles reached 9.84 litres for 2024. Subtracting the
fully electric vehicles on this list, the average drops to 9.56 litres. For the vehicles on the list which are
light trucks (pickups, vans, SUVs), the sales-weighted average coolant volume is 9.83 litres without EVs.
For the passenger cars on the list, this capacity is lower at 6.88 litres excluding EVs. EVs, meanwhile, have
significantly higher coolant capacities on average versus internal combustion engine vehicles with an
average of 14.03 litres, although their presence in the national market remains somewhat limited, with a
subsequently small sample size.

As discussed in the light vehicle sections above, the Canadian new light vehicle sales market has seen
significant shifts in recent years. The major long-term structural shift has been the move away from
passenger cars and towards light trucks. While light trucks generally hold larger volumes of coolant
historically, the size of the engines in these products has also generally trended down significantly as the
light truck segment shifted to being highly weighted in compact and subcompact SUVs that have cooling
system capacities more in line with compact cars rather than traditional pick-ups or larger SUVs. These
shifting mixes of products and consumer preference become noteworthy shifts over time. Similarly, EVs
hold significantly more coolant within them then most vehicles on the road but this coolant is far less
likely to be replaced, and while they remain a small part of the fleet, they are ultimately a growing one.
As a part of the end-of-life fleet, they remain at present quite insignificant, which means that the coolant
contained in those vehicles is generally not up for recovery yet.

Of course, maintenance patterns and coolant replacement and top-ups vary significantly between EVs and
conventional internal combustion engine vehicles. Similarly, maintenance patterns vary notably between
individual vehicles and individual vehicle owners and the sales of these vehicles themselves, and the
subsequent product mix, vary significantly based on region. Further analysis of coolant capacities across
the light vehicle fleet will allow for a greater degree of accuracy when analysing relevant coolant volumes.
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Make Model Sales Volume Coolant Capacity in Litres

Ford F-Series 133,857 14.6
Toyota RAV4 77,556 6.9
GMC SIERRA 59,912 14.6
RAM Ram Pickup 56,992 12.1
Honda CR-V 55,363 5.9
Chevrolet SILVERADO 52,078 11.8
Tesla Model Y 33,140 14.6
Nissan Rogue 32,737 8.5
Honda Civic 31,774 5.7
Ford Escape 31,037 7.5
Hyundai Kona 30,020 8.5
Hyundai Tucson 29,837 9.6
Subaru Crosstrek 28,303 7.9
Toyota COROLLA 25,988 6.4
Mazda CX5 24,644 7.5
Hyundai Elantra 20,427 7.4
Volkswagen Taos 20,420 10.0
Ford Transit Van 20,165 12.5
Nissan Kicks 20,153 7.0
Ford Bronco Sport 18,924 7.5
Kia Seltos 18,706 7.0
Volkswagen Tiguan 18,397 10.0
Tesla Model 3 18,186 14.6
Kia Sportage 17,985 9.2
Chevrolet Equinox EV 16,989 n.a.
Toyota Corolla Cross 16,848 6.3
GMC TERRAIN 16,795 6.1
Chevrolet TRAX 16,575 6.0
Subaru Forester 16,376 8.5
Toyota Tundra 16,098 12.4
Honda HR-V 15,076 5.9
Mitsubishi Outlander-PHEV 14,290 9.4
Mazda CX 30 14,260 6.9
Jeep Wrangler 14,219 11.4
Hyundai IONIQ 5 EV 13,484 11.9
Jeep Grand Cherokee 12,584 9.8
Toyota SIENNA 11,843 10.8
Volkswagen Jetta 11,769 10.0
Nissan Sentra 11,541 7.1
Chevrolet EQUINOX 11,510 6.1
Ford Explorer 11,379 13.3
Hyundai Santa Fe 11,334 9.1
Hyundai Venue 11,323 5.8
Subaru Outback 11,101 9.0
Audi Q5 10,790 8.8
Mazda CX-50 10,759 6.8
Kia Sorento 10,741 9.2
Toyota Tacoma 10,728 11.9
Ford Mach E 10,658 14.0
Volkswagen Atlas 10,637 10.0

Source: DesRosiers Automotive Consultants Inc.
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Opportunities for Collection

The process of collecting used antifreeze still includes areas where longer-term improvements can be
made. The following are areas of note that apply to unrecovered antifreeze, unrecoverable antifreeze, or
both with varying levels of difficulty in regards to implementation.

Collection in Remote Areas: While coverage of remote and northern communities is generally fairly
comprehensive across the target regions, there remains a potential concern of timing. For example, a
northern community may be approaching the point where little space remains to collect any further
antifreeze at a local drop-off centre or relevant business but a scheduled pick-up from a collector is
unlikely to arrive on time. While steps are taken to arrange pickup where possible, there are situations
where storage can run low. One method to alleviate this would be to provide or encourage additional
storage in regions and communities where this is a known issue. This would present a one-time cost but
would allow for greater overhead in periods where used antifreeze generation is higher than expected, or
in cases of more pronounced swings in seasonality. This could also be addressed through additional
tracking and information on the seasonality of collection, perhaps in specific target areas, which will allow
the clearer identification of potential gaps.

DIY Information: Additional information for vehicle owners undertaking DIY work could help reduce some
instances of improper disposal. This could take the shape of a leaflet attached to an antifreeze container,
or clear information printed on the packaging itself, that notifies the consumer about options for
collection and drop-off for used antifreeze. This could also be applicable to some instances of off-label
use.

Enhancing Incentives: In cases where antifreeze is difficult to collect, incentives can be increased further,
above the existing zone spread. Moreover, more broadly incentivizing the producers themselves could
lead to better outcomes in cases where this does not occur. For example, a vehicle owner who performed
DIY work on their vehicle can bring in the collected antifreeze for a small incentive. This can more broadly
be applied to other relevant product categories such as oil, filters, and containers. This could also further
incentivize businesses themselves to collect antifreeze, and even make space for additional volume in
cases where collection does not occur often enough.

Exportation: Currently, there is little regulation in regards to the exportation of used vehicles and the
handling of fluids within them. More antifreeze could potentially be collected if emptying these vehicles
of their fluids before exportation became a standard practise. This may be most realistic in the case of
end-of-life vehicles rather than working used vehicle exports. However, a broad approach to address this
area could potentially fall more into the scope of the provincial and potentially federal government. More
broadly, the potential exists for having coolant and oil alongside other materials of importance within
these vehicles be declared as these vehicles are exported, allowing for more accurate tracking of the
volumes of relevant materials flowing out of Canada.

Maintenance Waste: A significant portion of antifreeze across Canada is lost as maintenance waste. While
to some extent, this is unavoidable, there is a portion that could potentially be captured given targeted
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efforts. More specifically, are cases where antifreeze is flushed from an engine and rendered too diluted
with water to be recoverable. In many cases, this this is impractical to capture. However, additional
information campaigns targeting for example auto repair shops could bring the portion of antifreeze that
is unrecoverable this way down, at least to an extent. Although, this may require the cooperation of
collectors and processors as the resultant coolant will likely be significantly diluted unless more intensive
procedures are implemented whereby dilution is reduced.

Post-Collection: One broader area where some improvements can be made is in the handling and
movement of materials post collection. According to stakeholder feedback, there can exist a narrow range
of situations wherein collected used antifreeze inflow volumes reach capacity with insufficient outflows.
In other words, storage may be limited at the level of the collector who may find some difficulty in off-
loading the used antifreeze to market or further processing. This could mean that interested parties are
located too far away to make utilizing the used antifreeze cost effective, or that demand is seasonal and
antifreeze supply does not align with this seasonality. Cases like this could require some additional
communication between the relevant parties allowing for more particular case-by-case solutions.

Retired Engines and Equipment: Across Canada, there is a high number of vehicles as well as machinery
containing their fluids, including antifreeze, that are retired or abandoned with more limited pathways
for proper collection. Every year, this volume is increased and the longer these volumes are not addressed,
the more of their fluid is completely lost over time. Collecting these fluids would be a challenge, and could
possibly require additional regulation at the provincial level for the proper disposal and/or processing of
relevant vehicles and equipment at end-of-life. One way to address this area is a scrappage incentive
whereby vehicles (and potentially off-road equipment and similar) are scrapped with a clear incentive
structure, similar in spirit to the SCRAP-IT program in BC.

The (Re)Sale of Used Antifreeze: Building on the previous point, a portion of used antifreeze gets sold by
the generators. This is a particularly common example in the vehicle recycling industry. When vehicles are
processed at end-of-life, recyclers oftentimes sell or simply offer for free the antifreeze collected from
these vehicles to individuals who are interested. This fluid is then used for a variety of purposes, including
industrial top-ups or top-ups in engines and equipment where cost is a larger concern than quality. This
volume of antifreeze can potentially be collected and re-processed but the storage and collection of these
fluids can be further incentivised at the level of the producers themselves. This can potentially happen
through a small per litre incentive from UOMA through the collectors to the generator/producer of the
used antifreeze in areas where this does not occur in a standardised capacity. In many cases, further
information about collection options for these businesses could reduce this volume. Also, based on
feedback from select generators, the potential exists for collectors to upsell services to these generators
as a part of their business procedure, which can act to discourage the generators from regular collection
in select cases. This can also be mitigated with additional information about collection options.
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Section 7: Antifreeze Quantity Estimates and Regional Specifics

British Columbia — Key Regional Differences

When it comes to the antifreeze market, British Columbia sees a few key points of broad differentiation:

e Exportation of Working Used Vehicles: British Columbia is located close to major US population
centres, making the north-south flow of working used vehicles comparatively robust in the
province. Significant port presence also brings with it significant infrastructure that can enable
this flow of vehicles across the border, even if it is in the form of broader rail and trucking
infrastructure

o Exportation of End-of-Life Vehicles: The same remains true for the exportation of end-
of-life vehicles

o Fleet Age: British Columbia has an older fleet of light vehicles as compared to the majority of
Canada; this results in a slightly greater degree of antifreeze lost through top-ups as compared
to other provinces in Canada

e Road Transportation: British Columbia is Canada’s main source of ocean-bound traffic on the
west coast, and to facilitate this movement of goods, alongside typical industrial use cases,
British Columbia sees a greater degree of vehicles falling into the road transpiration category.
This results in greater top-up demand for road transport due to the presence of additional
trucks bringing goods to west coast ports

e Scrap Processing: British Columbia has a longer history with incentivising the scrappage of used
vehicles, and while these programs (such as the SCRAP-IT program) have been reduced from
previous highs, the normalization of scrappage and some incentives remain, resulting in a more
comprehensive system of scrappage and consequently less antifreeze lost through improper
scrap processing. The result of this is, for example, less derelict vehicles in barns, laneways, and
fields due to the presence of the program which incentivised the processing of these vehicles
and the structural shifts that are likely to linger.
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British Columbia Vehicle Fleet and Light Vehicle Sales

British Columbia On-Road Vehicle Fleet Split
2024
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Source: DesRosiers Automotive Consultants Inc. and Statistics Canada

British Columbia sees a fairly similar split in the on-road vehicle fleet as compared to the national average,
unsurprising given the relative size of the province. Light vehicles comprise the majority of the fleet at
91.3% for 2024. Medium and heavy-duty vehicles account for a further 6.2%, notably higher than the
national average at 4.9%. Motorcycles and mopeds account for a further 2.3% with buses at 0.2% for 2024.
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British Columbia Light Vehicle Fleet
4,536 KG or Less - 2017 - 2024
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British Columbia did not see as sharp of a decline in the total provincial light vehicle fleet during the
heights of the pandemic as other provinces in Canada did. After 2020, the BC fleet saw a steady pattern
of increases, rising to 3.42 million light vehicles on the road as of 2024. Some of this stability was aided by
the sharp rise in the ZEV presence within BC. For 2024, 5.0% of vehicles on the road in British Columbia
were comprised of battery-electric and plug-in-hybrid vehicles, aided in large part by provincial mandates
and incentives during much of this period. Additional research on coolant volumes in new vehicles can be
of particular interest in British Columbia as coolant amounts may have increased, but are locked in the
fleet for longer before EVs begin to reach the end-of-life in significant quantities.

————————————————————————————————————————————
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British Columbia New Light Vehicle Sales Split - PC vs. LT
2024
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Source: DesRosiers Automotive Consultants Inc. and Statistics Canada

Compared to much of Canada, British Columbia has long been a relatively more passenger-car oriented
market. However, light trucks—pickups, vans, and SUVs—still accounted for 85.1% of total new light
vehicle sales in the province for 2024. Passenger cars, meanwhile, accounted for just 14.9% of total new
light vehicle sales in that year. A significant portion of these light truck sales are, as mentioned earlier in
the report, comprised of compact and subcompact SUVs rather than more traditional and larger pickups
and body-on-frame SUVs.
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British Columbia Antifreeze Model

British Columbia

Antifreeze (Litres - 50% Glycol Mix) - 2024
Total
Total Sales 9,473,654
Estimated Sales Split 100.0%
Sales Minus Off-Label 9,324,846
Off-Label Uses Off-Label Purposes 148,808
Lostin Use Breakage and Accidents 603,128
Diluted in Coolant Flushes 1,733,208
DIY Cooling System Work 227,976
Repurposed Before Reprocessing 347,738
Top-Ups 1,856,887
Change in Stock and Fleet Change in Stock and Fleet 600,222
Other areas Exported in End-of-Life Vehicles 367,437
Exported/Imported in Working Used Vehicles 203,175
Remaining in Retired Engines/Equipment 101,153
Reporting of OEM Sales 181,444
Lost in Scrap Processing 63,360
Available for Recovery 3,039,118
Estimated Recovered 2,318,267
Unrecovered 720,851
Available for Collection 3,039,118
Percent of Total Sales Available for Collection 32.1%
Total Collected 2,318,255
Recovery Rate 76.3%

Source: DesRosiers Automotive Consultants Inc.

For British Columbia according to DAC’s research, the total volume of antifreeze (50/50 mixed glycol)
available for collection is 3.04 million litres against a sales volume of 9.47 million litres, or in other words,
a recoverable rate of 32.1%. This results in a sample recovery rate of 76.3%.

The largest category is grouped as lost in use. These are volumes of antifreeze that are lost through regular
use or through the typical lifecycle of antifreeze. Within this grouping are the two largest sources of loss
in British Columbia. The largest is the volume of top-ups at 1.86 million litres for 2024. This volume
represents the top-up demand for antifreeze that has already been lost to the environment. Past this is
the volume of coolant lost in complete coolant replacements, specifically in coolant flushes, at 1.73 million
liters for 2024. This is the overly diluted antifreeze that results from complete replacements which is
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rendered too diluted to collect. This grouping also captures antifreeze lost in breakage and accidents as
well as through DIY cooling system work. Antifreeze diverted into a secondary use after its initial use is
also captured in this category, largely used to top-up cooling systems in less sensitive circumstances or in
older vehicles/machinery.

A comparatively small volume of antifreeze not used for its intended purpose rests in its own category.
This is the approximate volume of automotive antifreeze that was purchased new and then used for an
off-label use outside the purview of the regular collection process, resulting in loss.

Another category of one is represented by the increase (or change) in fleet and stock, resulting in a larger
floating pool of antifreeze in the region. This is functionally unrecoverable in the present as it represents
the growth in the volume of fluid currently being used and not yet ready for collection. This increase in
the floating volume should remain present outside of periods of severe and prolonged economic
downturn.

The ‘other’ category is comprised in large part by the end-destinations of used vehicles. This includes
losses through scrap processing, whereby vehicles are not properly or fully drained of their fluids before
being broken down and scrapped as well as the volume of antifreeze remaining in exported end-of-life
vehicles. This category also captures the volume of antifreeze remaining in exported used (but functional)
vehicles. This category also includes the volumes of antifreeze that remain in retired engines or equipment
and the subsequent losses that arise from time and corrosion. Finally, this category includes the
adjustment for OEM coolant volumes.
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British Columbia - 2024

Antifreeze Volume Split - Overall
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Source: DesRosiers Automotive Consultants Inc.

The total volume of antifreeze in British Columbia breaks out into three main categories. The volume of
unrecoverable antifreeze for 2024 according to DAC research was 6.43 million litres. A further 2.32 million
litres was recovered, with approximately 721 thousand litres remaining that could be recovered in
addition. More information on potential pathways to increase collection and reduce unrecoverable
volumes can be found in Section 6.
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British Columbia

Antifreeze (Litres - 50% Glycol Mix) - 2024 Industry Category
Light Automotive Road Transportation
Total Sales 4,746,301 3,012,622
Estimated Sales Split 50.1% 31.8%
Sales Minus Off-Label 4,671,748 2,965,301
Off-Label Uses Off-Label Purposes
Lostin Use Breakage and Accidents 451,262 93,888
Diluted in Coolant Flushes 865,037 700,660
DIY Cooling System Work 191,510 21,066
Repurposed Before Reprocessing 174,217 110,581
Top-Ups 1,007,946 499,716
Change in Stock and Fleet Change in Stock and Fleet 269,410 175,165
Other areas Exported in End-of-Life Vehicles 347,753 19,684
Exported/Imported in Working Used Vehicles 182,260 20,914
Remaining in Retired Engines/Equipment 43,469 6,306
Reporting of OEM Sales 96,836 84,608
Lost in Scrap Processing 48,299 7,007
Available for Recovery 993,749 1,225,706
Estimated Recovered 874,499 1,029,593
Unrecovered 119,250 196,113
Available for Collection 993,749 1,225,706
Percent of Total Sales Available for Collection 20.9% 40.7%
British Columbia
Antifreeze (Litres - 50% Glycol Mix) - 2024 Industry Category

Total Sales

Estimated Sales Split
Sales Minus Off-Label

Agriculture and
Commercial Off-Road

Marine, Recreational, Rail

Aviation and Other Other Industrial

Off-Label Uses

Lostin Use

Change in Stock and Fleet

Other areas

Available for Recovery
Estimated Recovered
Unrecovered

Available for Collection
Percent of Total Sales Available for Collection

Off-Label Purposes

Breakage and Accidents

Diluted in Coolant Flushes

DIY Cooling System Work
Repurposed Before Reprocessing
Top-Ups

Change in Stock and Fleet

Exported in End-of-Life Vehicles
Exported/Imported in Working Used Vehicles
Remaining in Retired Engines/Equipment
Reporting of OEM Sales

Lost in Scrap Processing

862,103 227,368 625,261
9.1% 2.4% 6.6%
848,561 223,796 615,440
26,867 9,570 21,540
112,758 54,753 -
9,021 6,380 -
31,644 8,346 22,951
257,733 63,798 27,695
104,704 4,785 46,158
1,805 9,570 40,004
8,054 - -
295,975 66,596 457,092
111,405 55,940 246,830
184,570 10,655 210,262
295,975 66,596 457,092
34.3% 29.3% 73.1%

Source: DesRosiers Automotive Consultants Inc.
Note: Empty entries do not necessarily denote the absence of relevant volumes; in some cases, the volumes are too low or
cannot be accurately distributed between categories given available information
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These categories extend out into the more specific loss areas. These are;

e Light Automotive

e Road Transportation

e Agriculture and Commercial Off-Road

e Marine, Recreation, Rail, Aviation, and Other Vehicles
e Other Industrial

As with the rest of Canada, the single largest part of the antifreeze market in British Columbia was the
light automotive category, accounting for a slim majority of estimated total antifreeze sales volumes. Road
transportation followed as a relatively close second. The remaining three categories accounted for just
over half of the total road transportation antifreeze volume.

British Columbia - 2024
Unrecovered Volumes - Share

1.5%

m Other Industrial
Road Transport
= Agri. And Comm.

m Light Auto

Marine, Rec., and Other

Source: DesRosiers Automotive Consultants Inc.

According to DAC estimates, a total volume of 720,851 litres of antifreeze remained potentially
collectable, but was not collected for 2024. British Columbia saw a fairly even share split for unrecovered
antifreeze between ‘other industrial’, road transportation, and agriculture and commercial off-road at
29.2%, 27.2%, and 25.6% of total combined unrecovered antifreeze. Collection of antifreeze from the light
automotive category in British Columbia was fairly comprehensive with only 16.5% of unrecovered
antifreeze stemming from this category.
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National Overview

Comparison

Antifreeze (Litres - 50% Glycol Mix) - 2024

Atlantic New Brunswick Newfoundland
Total Sales 6,364,417 2,244,846 1,824,338
Sales Minus Off-Label 6,288,044 2,222,768 1,803,117
Off-Label Uses Off-Label Purposes 76,373 22,078 21,221
Lost in Use Breakage and Accidents 333,225 108,523 90,408
Diluted in Coolant Flushes 1,086,660 385,211 268,242
DIY Cooling System Work 108,458 34,434 27,792
Repurposed Before Reprocessing 211,134 65,740 81,641
Top-Ups 919,595 341,629 254,013
Change in Stock and Fleet Change in Stock and Fleet 549,245 196,859 107,000
Other Areas Exported in End-of-Life Vehicles 364,158 170,843 86,588
Exported/Imported in Working Used Vehicles 140,114 57,800 31,820
Remaining in Retired Engines/Equipment 182,799 59,654 40,847
Reporting of OEM Sales 69,393 26,951 14,864
Lost in Scrap Processing 504,786 176,384 238,022
Available for Recovery 1,818,477 598,740 561,879
Estimated Recovered 1,116,119 436,689 209,316
Unrecovered 702,358 162,051 352,563
Available for Collection 1,818,477 598,740 561,879
Percent of Total Sales Available for Collection 28.6% 26.7% 30.8%
Source: DesRosiers Automotive Consultants Inc.
Comparison
Antifreeze (Litres - 50% Glycol Mix) - 2024
Nova Scotia PEI BC
Total Sales 1,915,260 379,974 9,473,654
Sales Minus Off-Label 1,883,218 378,936 9,324,846
Off-Label Uses Off-Label Purposes 32,042 1,038 148,808
Lostin Use Breakage and Accidents 108,996 25,773 603,128
Diluted in Coolant Flushes 354,161 79,249 1,733,208
DIY Cooling System Work 39,845 6,486 227,976
Repurposed Before Reprocessing 50,287 13,802 347,738
Top-Ups 283,450 40,760 1,856,887
Change in Stock and Fleet Change in Stock and Fleet 202,840 42,592 600,222
Other Areas Exported in End-of-Life Vehicles 85,208 21,506 367,437
Exported/Imported in Working Used Vehicles 41,676 9,033 203,175
Remainingin Retired Engines/Equipment 70,685 11,571 101,153
Reporting of OEM Sales 22,247 5,330 181,444
Lost in Scrap Processing 80,091 10,188 63,360
Available for Recovery 543,732 112,646 3,039,118
Estimated Recovered 399,759 70,614 2,318,267
Unrecovered 143,973 42,032 720,851
Available for Collection 543,732 112,646 3,039,118
Percent of Total Sales Available for Collection 28.4% 29.6% 32.1%

Source: DesRosiers Automotive Consultants Inc.
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Comparison

Antifreeze (Litres - 50% Glycol Mix) - 2024
Manitoba Quebec Saskatchewan
Total Sales 4,736,175 15,800,338 5,568,525
Sales Minus Off-Label 4,679,341 15,610,734 5,448,245
Off-Label Uses Off-Label Purposes 56,834 189,604 120,280
Lost in Use Breakage and Accidents 194,528 1,070,245 246,000
Diluted in Coolant Flushes 982,484 2,237,808 939,792
DIY Cooling System Work 56,380 342,914 100,837
Repurposed Before Reprocessing 107,940 1,034,250 78,093
Top-Ups 717,032 2,372,773 952,760
Change in Stock and Fleet Change in Stock and Fleet 430,346 1,429,702 707,087
Other Areas Exported in End-of-Life Vehicles 62,791 165,864 58,105
Exported/Imported in Working Used Vehicles 63,698 390,690 39,298
Remaining in Retired Engines/Equipment 91,391 294,459 111,663
Reporting of OEM Sales 68,680 613,672 68,503
Lost in Scrap Processing 293,540 442,146 319,516
Available for Recovery 1,610,531 5,216,211 1,826,592
Estimated Recovered 811,657 3,121,826 881,484
Unrecovered 798,874 2,094,385 945,109
Available for Collection 1,610,531 5,216,211 1,826,592
Percent of Total Sales Available for Collection 34.0% 33.0% 32.8%

Source: DesRosiers Automotive Consultants Inc.
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Source: DesRosiers Automotive Consultants Inc.
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Limitations

While the model above captures a broadly comprehensive picture of the antifreeze market in British
Columbia, there are a few limitations:

e Interprovincial Flow: One area of complication not captured by this model is the interprovincial
flow of antifreeze that occurs when vehicles and equipment cross provincial borders resulting in
a shifting balance of how much of the potential antifreeze sold in a given province remains in
place to be collected. A significant flow of used vehicles enters British Columbia from Alberta,
resulting in some mismatch in collections and sales amounts in these two provinces

e Other Industrial: The nature of the other industrial category is broad with a significant range of
antifreeze applications, alongside significant variety in conditions and methods of antifreeze use,
alongside significant variation in potential sources of antifreeze. As such, estimates for this
category are conservative and may require additional targeted study

e Recovery Rates: The key output of the model above is the share of total sales that is available for
collection. Recovery rates are demonstrative and rely on sources outside of DAC and/or on
previous research

e Reporting of OEM Sales: While DAC conducted an initial analysis on the volumes of antifreeze
included in new vehicles, a more comprehensive analysis would be required to capture the full
picture of average antifreeze volumes in Canada and regionally

e Single Year: The analysis within this report is largely based on a single year—2024—and
consequently, variations in sales volumes from year-to-year, especially in more volatile provinces,
can change the output of the analysis in regards to the volumes recovered, available for recovery,
and unrecovered. However, 2024 does represent a far more typical year than the pandemic and
post-pandemic period, resulting in significantly more normal result ranges for the model, allowing
for a longer window of applicability
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Conclusions and Next Steps

According to DAC'’s research and modeling, the percent of antifreeze available for collection in British
Columbia for 2024 was 32.1%.

British Columbia

Antifreeze (Litres - 50% Glycol Mix) - 2024

Available for Recovery 3,039,118
Estimated Recovered 2,318,267
Unrecovered 720,851
Percent of Total Sales Available for Collection 32.1%
Collected 2,318,255
Recovery Rate 76.3%

Source: DesRosiers Automotive Consultants Inc.

Several opportunities exist to increase collection volumes as well as reduce the volumes of currently
unrecoverable fluids; these are:

e Further targeting remote areas and improving storage capacity at the level of the generators or
potentially drop-off locations

e Providing more information about antifreeze collection for DIY work

e Enhancing incentives

e Potential regulatory changes around the exportation of used fluids in end-of-life vehicles or
equipment

e Incentivising the collection and processing of antifreeze diluted through coolant flushes and other
maintenance waste

e Improving capacity and managing outflows post-collection

e Helping to establish a pathway for the processing of retired engines or equipment

e Capturing the antifreeze that is current being resold before collection

Excluding unrecoverable volumes, a total of 720,851 litres of antifreeze remained potentially collectable
for 2024 with a further volume that can potentially be pulled away from what is at present unrecoverable.

There are two areas of additional research that can be conducted in order to improve antifreeze volume
estimates. The first is additional research on the current fluid capacities of Canadian vehicles. This would
involve creating a database of current models and their antifreeze (and potentially oil) capacities. These
capacities, alongside national or regional annual sales figures at the model level, can create a more
comprehensive picture of the volume of antifreeze entering the market through the light vehicle fleet.
While DAC did conduct an initial analysis of the top 50 selling models in Canada, a targeted and
comprehensive analysis of all models at the regional level would provide additional accuracy. The second
is this same general process applied to the medium and heavy-duty vehicle market. However, in this case,
sales data is more limited and a one-off approach utilizing registration data may be more appropriate.
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