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Executive Summary
Despite their critical contribution to Canada’s economy—providing the very material needed for
buildings, automobiles, bridges and roads—the steel and cement sectors are largely ignored. While it is
possible to use these materials more efficiently, for the foreseeable future they are also irreplaceable.1
Globally the steel sector accounted for 2.6 Gt of direct CO2 emissions in 2019, representing about onequarter of industrial CO2 emissions and 7% of total energy sector emissions (including process
emissions). 2 Similarly, the cement industry currently represents about 7% of the carbon dioxide (CO2)
emissions globally and is the third-largest industrial energy consumer.3
Canada’s 2017 GHG inventory shows that combined steel and cement emissions accounted for 20.4 MT
of 180.5 MT of industrial emissions, or 11.3%. In spite of this, both sectors have largely been left to their
own devices to reduce emissions, and progress is understandably slow. For Canada to reach net zero
emissions by 2050, steel and cement emissions must be addressed.
The purpose of this report is to create better understanding of decarbonization opportunities in the
Canadian steel and cement sectors, by analyzing their role and contribution to Canada’s economy and
their emissions footprint and its reduction potential. It offers an overview of the industry landscape and
efforts to date, key takeaways from interviews, stakeholder roundtables, and literature, and potential
pathways for next steps.
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Introduction to Heavy Industry Emissions
While they don’t receive significant public attention, the steel and cement sectors are essential
contributors to the global economy and development, providing key materials needed for buildings,
infrastructure and industry (Figure 1). While it is possible to use these materials more efficiently, for the
foreseeable future they are also irreplaceable.4
Figure 1: End-uses for iron & steel and cement & concrete, as a volume proportion of all use5

Globally the steel sector accounted for 2.6 Gt of direct CO2 emissions in 2019, representing about onequarter of industrial CO2 emissions and 7% of total energy sector emissions (including process
emissions). 6 Similarly, the cement industry currently represents about 7% of the carbon dioxide (CO2)
emissions globally and is the third-largest industrial energy consumer.7
Canada’s 2017 GHG inventory shows that combined steel and cement emissions accounted for 20.4 MT
of 180.5 MT of industrial emissions, or 11.3%. In spite of this, both sectors have largely been left to
reduce emissions, and progress is understandably slow. For Canada to reach net zero emissions by
2050, steel and cement emissions must be addressed.
In 2016, Canada was the world’s 19th largest steel exporter (5.8 million tonnes), and the 20th largest steel
importer (7.7 million tonnes), making us a net importer (Table 1). 8 The U.S received approximately 1
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million tonnes of Canada’s exports (making Canada a relatively small source of American imports),
whereas Canadian imports of steel were dominated by American steel (over 4 million tonnes). 9
Table 1: Top 20 importers and exporters of steel in 2016 (Worldsteel 2017) 10

The steel industry is beginning to move quickly, with countries—led by the EU—and steel companies
alike adopting net zero targets and investing significant sums of money into R&D and pilot projects.
(Table 2) In the last 5 months, the world's top four out of five steelmakers have committed to net-zero
emissions by 2050 in the last four months.
1.
2.
3.
5.

ArcelorMittal (Sep 30)
Baowu Steel (Jan 21)
Nippon Steel (Dec 10)
POSCO (Dec 16)
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Decarbonizing the Steel Sector
China is currently the largest steel producer, accounting for more than half of global production in 2019,
followed by the European Union (9%),9 India (6%), Japan (5%), the United States (5%), Russia (4%) and
Korea (4%).11 The iron and steel sector is highly energy- and emissions-intensive, accounting for 8% of
global final energy use and 7% of global direct energy-related CO2 emissions (including industrial
process emissions). Iron and steel production is highly reliant on coal or natural gas for iron ore-based
production, which is considerably more energy- and emissions-intensive than pure scrap-based
production, which uses mostly electricity for its energy input (Figure 2). 12
Figure 2: Main steel production pathways and material flows (2019)

11
12
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Largely owing to its reliance on coal, steel production is currently highly emissions- intensive. Producing
a tonne of crude steel results in, on average, 1.4 t of direct CO2 emissions and 0.6 t of indirect CO2
emissions. 13
Focusing on crude steel production prior to finishing processes, the BF-BOF route – which accounted for
71% of production in 2019 – is highly emissions-intensive. Producing a tonne of crude steel via the BFBOF route with coal injection directly emits around 1.2 t CO2. In addition, it results in an average of 1.0 t
CO2 in indirect emissions from electricity and imported heat generation. 14
The other main primary route, DRI-EAF, can achieve somewhat lower emission intensities. This is
largely due to 70% of DRI-EAF production relying on natural gas rather than coal. A tonne of crude steel
produced by natural gas-based DRI-EAF results in 1.0 t CO2 in direct emissions. 15
Scrap-based EAF production relies primarily on electricity and has a much lower emission intensity. The
route results in only about 0.04 t CO2/t of crude steel produced on a direct emissions basis, as a result of a
small amount of coal or gas use and from the production and use of lime fluxes. Based on the current
global average CO2 intensity of electricity generation, the scrap-based EAF route results in an additional
0.3 t CO2/t in indirect emissions. 16

“The steel industry’s infrastructure is like a container ship – it
has inertia and is slow to change direction.” 17
Steel plant installations have long lifetimes, typically with 25-year investment cycles and 40-year typical
average lifetimes. Therefore, engaging a variety of strategies to address the sector’s existing stock of
assets will be critical to putting the industry on a more sustainable emissions pathway. Strategies include
early retirements, underutilisation, retrofitting and fuel switching. 18
Blast furnaces and DRI furnaces are the principal emitting assets in the industry. They are also among the
longest-lived and most capital-intensive assets within a steel mill, and they tend to be the installations
around which investment decisions for the plant as a whole are centred. The average lifetime of these
assets is typically around 40 years. 19
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To the extent that much of the existing capital stock will still be in operation decades into the future, there
are several strategies and technologies that can be deployed to varying extents to help “unlock” emissions
from existing infrastructure:20
Early retirement or interim underutilisation of assets, either because of a change in policy or
market conditions that makes them uneconomic or because of laws and regulations that force early
closure or partial operation.
● Refurbishment and retrofitting, such as enhanced process integration to boost energy efficiency,
or the application of emission-reduction technologies such as replacing natural gas by hydrogen or
applying carbon capture, use and storage (CCUS).
● A change in material inputs, for example a higher share of scrap use in various process units, or
higher-quality iron ore, although both of these options are limited by availability.
● Fuel switching and incremental blending, sometimes combined with some degree of retrofit, to
allow assets to use less-carbon-intensive or recovered fuels.
●

The rapid build-up of steel production capacity in China has led to excess capacity globally, which is
depressing global steel prices. 21 Considerable growth in steel production in India is expected in the
coming years, driven by economic development and the government’s stated intention to build up the
nation’s steel industry. 22
To enable and drive a transition to lower-carbon steel, the IEA makes the following recommendations23
•

Governments will need to play a central role in the transition. Countries should develop
transition plans – including national roadmaps – that take explicit account of the iron and steel
sector and adopt robust policies to implement them. Funding will be required to cover additional
costs, including support for R&D, market creation for near-zero emission steelmaking
technologies and support for demonstration projects. A cross-sectoral approach to supporting
CCUS transport and storage infrastructure and hydrogen production will be critical, along with
international co-operation to ensure a level playing field.
● The steel industry should engage with governments during national roadmapping work and policy
design. Steel producers should take initiative to improve the performance of existing plants,
collect and share process data to support benchmarking efforts, and employ the technical expertise
they possess to undertake R&D and demonstration projects.
● Researchers and non-governmental organisations should contribute to the development of
low-emission steel labelling schemes as well as assessing the performance and cost of lowcarbon technologies. They should also continue lab- scale research and development of new
designs of products that reduce material waste or extend their lifetime.
● Financial institutions and investors should use sustainable investment schemes to guide finance
towards emission reduction opportunities, while steering away from investments into emissionsintensive technologies, which could lead to stranded assets in the future.
20
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In Canada we have some—but not all—of the approaches recommended by the IEA to enable
progress towards low-carbon steelmaking. 24

*EIP = Energy Innovation Program; PERD = Program of Energy Research & Development
Policy and programmatic approaches currently being used elsewhere could be adopted in Canada
include:25
Carbon capture and storage (CCS) projects in the United States are eligible for a tax credit under
the Internal Revenue Code Section 45Q.
● The United Kingdom announced in 2019 plans to set up a GBP 250 million (USD 320 million)
Clean Steel Fund, due to open in 2024 after a period of consultation and development. It is
intended to support the sector’s uptake of new lower-emission technologies and processes.
● The state of California is using public procurement to drive lower emissions through the Buy
Clean California Act. From 2021 the state will set a benchmark for the greenhouse gas intensity of
building materials, including steel, to be eligible for use in state-funded projects.
●

The overarching driver of change lies in setting long-term
plans and establishing a clear, reliable long-term policy signal
for emission reductions early on. Governments must put these
in place to support the steel industry’s transitions. 26

24
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The IEA provides a helpful framework27 for accelerating the transition of the steel sector:

27
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Decarbonizing the Cement Sector
According to the IEA, “Key strategies to cut carbon emissions in cement production include improving
energy efficiency, switching to lower-carbon fuels, promoting material efficiency (to reduce the clinkerto-cement ratio and total demand) and advancing process and technology innovations such as CCS.”28
Cement manufacture is a three-stage process (Figure 3): 29
1. Raw materials preparation: Different raw materials are mixed and milled into a homogeneous
powder, from which clinker is produced in high-temperature kilns where direct emissions of CO2
occur. Typically, 30-40% of direct CO2 emissions comes from the combustion of fuels.
2. Clinker production: is responsible for the remaining 60-70% comes from the chemical reactions
involved in converting limestone to calcium oxide, a precursor to the formation of calcium
silicates, which gives cement its strength.
3. Clinker grinding with other components to produce cement: Clinker is then interground with
gypsum to produce cement. Other components, including fly ash, ground granulated blast furnace
slag (GGBFS) and fine limestone, can be inter-ground or blended.
Figure 3: Cement manufacturing30

Every stage of the cement manufacturing process requires energy: electricity is used to run grinding and
loading equipment, whereas fuels are used to provide the thermal energy needed in the kiln and
precalciner for the chemical reactions required to produce clinker (Figure 4). It is the clinker production

28
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step that generates direct CO2 emissions from fuel combustion, in addition to carbon released from raw
materials. 31
Figure 4: Energy demand distribution by process step

According to the IEA, the key levers32 for reducing emissions from cement production are:
•
•

•
•

Improving energy efficiency: deploying existing state-of-the-art technologies in new cement
plants and retrofitting existing facilities to improve energy performance levels when economically
viable.
Switching to alternative fuels (fuels that are less carbon intensive than conventional fuels):
promoting the use of biomass and waste materials as fuels in cement kilns to offset the
consumption of carbon-intensive fossil fuels. Wastes include biogenic and non-biogenic waste
sources, which would otherwise be sent to a landfill site, burnt in incinerators or improperly
destroyed.
Reducing the clinker to cement ratio: increasing the use of blended materials and the market
deployment of blended cements, to decrease the amount of clinker required per tonne of cement or
per cubic metre of concrete produced.
Using emerging and innovative technologies that:
o contribute to the decarbonisation of electricity generation by adopting EHR technologies to
generate electricity from recovered thermal energy, which would otherwise be wasted, and
support the adoption of renewable-based power generation technologies, such as solar
thermal power.
o integrate carbon capture into the cement manufacturing process for long-lasting storage or
sequestration.

31
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•

Alternative binding materials offer potential opportunities for process CO2 emissions reductions
by using different mixes of raw materials or alternatives compared to PC, although their
commercial availability and applicability differ widely. However, there is currently no
independent, publicly available and robust life-cycle assessment for alternative binders or a
comparative quantification of production costs. This makes it premature to include them in a
techno-economic- based evaluation of least-cost technology pathways for cement production.

New cement emissions reduction technologies that are currently being tested could also play an important
role in the longer term: 33
•

•
•

Waste CO2 from other sectors via carbon capture and utilisation (CCUS) can be added to the
concrete. A pilot is underway to concentrate the CO2 emissions of limestone calcination from
clinker production (i.e. the EU LEILAC project). The technology used for LEILAC will be
retrofittable in most cases, and the geologic disposal of highly concentrated CO2 emissions (>=8085%) has already been commercially proven by the oil and gas industry.
Carbon capture and utilisation (CCUS) for CO2 in dilute flue gases, i.e. from process heating to
make cement, is at a lower technology readiness level.
Finally, there are several potential alternative chemical pathways to make cement with much lower
emissions, some of which may allow negative emissions, but most are at a low technology
readiness level.

CCUS will be crucial to reduce cement sector CO2 emissions,
particularly the process emissions released during limestone
calcination
While commercial deployment of CCUS is currently limited, a number of innovation efforts are under
way, including in Canada:
•

CO2ment project, which in 2019 launched trials of a novel physical adsorption technology at
a Lafarge Holcim cement plant in British Columbia. In early 2020, several companies initiated a
joint study to assess the feasibility of a commercial facility using the same technology in the
United States.
o Project CO₂MENT will demonstrate and evaluate Inventys’ CO₂ Capture System and a
selection of LafargeHolcim’s carbon utilization technologies
o The project has three phases: During the first phase the partners will work on purifying the
cement flue gas in preparation for CO2 capture. The second phase will focus on the
separation of CO2 from flue gas using a customized for cement version of Inventys’ carbon
capture technology at pilot scale. As part of the final phase, the captured CO2 will be

33
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•

prepared for reuse and support the economical assessment and demonstration of
CO2 conversion technologies onsite, such as CO2 injected concrete and fly ash.34
o LafargeHolcim is also investing into measures to reduce the clinker-to-cement ratio and
consume less energy per tonne of cement by using lower carbon fuels and improving the
efficiency of the company’s processes. At its Richmond plant, the company recently
launched a new and improved lower carbon fuel (LCF) system to reduce greenhouse gas
emissions associated with the production of cement. It will also help minimize landfill
waste; specifically, non-recyclable plastics that are creating a backlog for municipalities
across Canada.
o The CAD $28 million system is expected to replace up to 50 per cent of fossil fuel use
with lower carbon fuels and could result in a 20 per cent reduction of combustion
emissions. It also allows Lafarge Canada to divert approximately 100,000 tonnes per year
of waste from local landfills, the equivalent of about 8,300 loaded garbage trucks.
While at a considerably earlier stage of development than CCUS, electrification of cement
production could also help reduce emissions by using low-emissions electricity and by
facilitating the capture of process CO2 emissions (i.e. emissions from limestone decomposition
during clinker production).
o In Sweden, cement producer Cementa (a subsidiary of HeidelbergCement) and energy
producer Vattenfall are working together on the CemZero project to electrify cement
production. The feasibility study, completed in early 2019, showed that electrified cement
production is technically possible and likely cost-competitive with other options to
substantially reduce emissions. The next step will be an in-depth study on how to construct
a pilot plant.

To support the transition to low carbon cement production, the IEA recommends the following policy
priorities and regulatory frameworks35:
4. Promote the adoption of state‐of‐the‐art energy efficiency technologies for new and retrofit
plants (e.g. develop plant- or sector-level energy efficiency improvement target-setting
programme)
5. Encourage and facilitate increased use of alternative fuels and alternative raw materials (waste
co-processing in cement kilns) (e.g. evelop and reinforce waste management regulations,
encompassing waste avoidance, collection, sorting and treatment. These regulations should give
priority to waste co-processing versus incineration and landfilling.)
6. Encourage and facilitate reduction of the clinker to cement ratio (e.g. Governments promote
the use of blended cements in sourcing and public procurement policies and work with industry to
ensure traceability/ labelling/ethical and responsible sourcing of construction materials.)
7. Support development and deployment of emerging and innovative low-carbon technologies
for cement production including carbon capture, storage and utilisation (e.g. government mitigates
risks through investment mechanisms that use private funding for low- carbon innovative
technologies and through the promotion of private-public partnerships)

34
35
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8. Support transition to a low- carbon built environment (e.g. Governments to revisit, strengthen
and establish, in collaboration with industry, building regulations and specifications aimed at
achieving carbon neutrality of the built environment over its entire life cycle, including use phase
and end of life of buildings and infrastructure applications.)

Insights from Interviews and Roundtables
In addition to a comprehensive literature review, these insights are informed one-on-one and group
interviews and two stakeholder roundtable events held in Spring of 2021.

Steel
The Canadian steel sector has just emerged from a challenging period, with the ever-present threat of
border tariffs imposed by former US President Donald Trump, to the renegotiation of NAFTA.
Nonetheless, the industry has “read the tea leaves” and understands that the climate change agenda is here
to say, creating business risks in the event they don’t proactively engage with the government. As a result,
in March 2020 the Canadian Steel Producers Association released a new climate vision, with the goal of
achieving net zero emissions by 2050.36
Beyond simply complying with government regulations or escaping an escalating price on greenhouse gas
emissions, Canadian steel producers want to see Canadian steel recognized and selected in the market as a
sustainable choice. According to a recent analysis37 commissioned by ClimateWorks, as of 2016
Canadian steel production—both BF-BOF and EAF is already amongst the “cleanest” in the world
(Figure 5).
Figure 5: CO2 intensity of BF-BOF (top) and EAF (bottom) steel production in 2016

36
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With an already relatively low emission footprint, compared to competing jurisdictions, the Canadian
industry is significantly challenged by an existing asset base, a lack of readily available and cost-effective
solutions, and a challenging marketplace (in particular due to Chinese dumping into the North American
market). With more than 700 million tons of excess steel, there is significant over-capacity, creating cost
pressure. The Canadian steel sector primarily serves the energy sector, automotive industry and
construction (roughly 1/3 each), with a limited amount supplied to the broader manufacturing sector.
“Clean” steel does not currently fetch a market premium—while there is no push-back from the market,
there also isn’t any clear interest. When asked what government policies would best enable a transition to
lower-carbon steel production, the following priorities were identified: 1) Border carbon adjustments
and/or strong anti-dumping provisions (to mitigate competitiveness impacts), 2) green procurement for
government-funded projects, 3) innovation support (given the lack of “bolt-on” technologies), with a
focus on hydrogen-based energy, hydrogen-based steelmaking, and biocarbon (see Appendix B for R&D
plan).

16

There’s a real urgency to moving forward, as the longer Canada waits the further our competitive position
will erode. Several interviewees noted that Canada is several years behind the EU, and the timelines—for
example 20-30 years for commercialized hydrogen—are already pressing. Canadian steelmakers are keen
to collaborate, both with each other and with Canadian academia, building upon efforts like the Canadian
Carbonization Research Association.
Numerous interviewees identified the potential to have Canadian auto manufacturers—especially those
that will soon be producing electric vehicles—serve as an early, private sector market for Canadian “clean
steel.” The automotive sector requires high spec steel, and they care who makes their steel—the supply
chain tends to be short, sometimes even direct between steelmaker and automotive OEM. Given steel is a
relatively small portion of the price of a car, maybe 2-3%, and given the auto sector’s “green pivot” then
But ultimately, the costs of cleaning up existing facilities in Canada are significant, and absent carbon
prices on the order of $500/ton, there will need to be financial contributions from governments. A related
challenge is that steel has no “home” in the federal government the way the oil and gas or auto sectors do,
for example.
A potential tool cited by numerous interviewees is a “contract for difference” (CfD), described as “capital
with a public policy objective.” CfDs are “a contract between a producer and government entity for
government to pay a carbon based premium over a given carbon price for all material produced to cover
ongoing higher operation costs and risks for producing green steel or cements, e.g. €20/t CO2e for a set
period, perhaps 20-25 years. The purpose of the premium is to partly help amortise the higher capital
costs, but more importantly, to help counteract higher operating costs and risks, thus lower the overall risk
profile of the investment.” 38

Cement
The Canadian cement industry is acutely aware of the implications of its greenhouse gas footprint in
Canada and has been very active in positioning as a partner (of government, civil society etc.) in emission
reductions. The Canadian industry has affirmed a collective commitment to net zero by 2050. That said,
like the steel the cement industry lacks a “home” in the federal government.

“We’re not a sexy sector and we don’t have cachet, but we do
have megatonnes to offer.”
While there are theoretical chemistries that would allow the cement industry to go near-zero, or even
carbon negative, the construction industry is incredibly risk adverse. They really like Portland cement
and, according to one interviewee, “won’t move away from it this century.”

38
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With more than 60% of emissions arising from calcination, carbon capture and storage is critical. Absent
success in adopting CCS, the only way to reduce emissions would be to focus on material demand
efficiency (i.e. reduce society’s demand for concrete)—a huge challenge given how ubiquitous concrete is
and the lack of cost-effective alternatives.

“A city the size of New York will be built every month for the
next 4 years—concrete is ubiquitous”
A variety of approaches is needed to shift cement production towards net zero emissions. While
incremental emission reductions can be delivered by energy and operational efficiencies, ultimately more
fundamental change will be required to address energy-related and process emissions. The key pathways
and their current status, as assessed by the Transition Accelerator, are included in Appendix C.
While the federal government has been quite engaged, some provincial governments (e.g. Quebec) and
municipal governments have been resistant to change. This is contrast with, for example, New York state,
which recently introduced one of the most notable policy proposals to promote low-carbon concrete
availability: the Low Embodied Carbon Concrete Leadership Act. This proposed legislation has been
introduced in both state legislative chambers, and is expected to be voted on in 2021.39
When asked what government policies would best enable a transition to lower-carbon cement production,
the following priorities were identified:
•
•
•
•

Access to the federal Net Zero Accelerator Fund
Consideration of carbon leakage in all policy design (the industry is satisfied with how this has
been addressed with carbon pricing, but have encountered resistance to using an Emission
Intensive, Trade Exposed (EITE) lens on other policies, such as the Clean Fuel Standard)
Carbon border adjustments, using Portland Limestone Cement’s emissions intensity as the
benchmark
Government procurement (note there has been significant resistance from engineers in
transportation departments).

Better federal procurement will be enabled by the “low-carbon assets through life cycle assessment
(LCA2) initiative”, which “will develop important outputs that create a science-based approach to support
the selection of materials and designs that offer the lowest carbon footprint while offering the lowest total
cost of ownership.”
A key barrier is resistance from architects and engineers, and while this was raised with respect to steel it
was noted as an even more significant challenge for the cement industry. A generally conservative
culture, resistance to change, and fear of liability all contribute toward an inhospitable environment within
which to innovate and evolve. In addition, there are at times conflicting signals sent the building industry
39
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by government, for example encouragement to use more wood (which doesn’t last as long and hence may
not be superior from a life cycle carbon perspective).

Towards a Sustainable Future: Key Takeaways
While technological innovation policy is a key priority for the cement industry, policies to address market
conditions, behaviour and political economy challenges will be equally if not more important due to the
following factors:40
•
•
•

Both cement and steel production is highly competitive with low profit margins (i.e. it has
difficulties passing on costs and steel is highly traded);
Facilities last a long time, new facilities are capital intense, and installations are often keystone
elements of local supply chains with substantial indirect capital and employment value added;
There are no existing markets ready to pay a premium for low emissions cement or steel.

To compete in the global race to decarbonize sectors, governments will not simply be relying upon
climate change policies and programs. Rather, those countries making early progress are developing
integrated climate change and industrial strategies (and roadmaps) focused on achieving net zero
emissions by 2050. For example, the UK developed Industrial Decarbonisation & Energy Efficiency
Roadmaps to 2050 for the cement and steel sectors in 2015.
Canada’s ecosystem of stakeholders working to address emissions from these sectors is incredibly
small, with limited attention from civil society, academic researchers, philanthropic funders or other
business sectors that could play a role in their decarbonization (hydrogen, CCUS, clean tech).
Key to success will be creating a business case to warrant investment, which requires early lead markets.
It should be noted that steel is typically a very small portion of the cost of finished goods (e.g.
construction projects)), and government procurement (“Buy Clean”) could play a central role.
Based upon our research and conversations to date, it’s clear that we have a lot of work to do in Canada if
we want to achieve the ultimate goal of increasing Canadian steel and cement production, and its
associated economic benefits, while simultaneously cutting GHG pollution on a trajectory to net
zero emissions by 2050.
Achieving net zero emission production of steel and cement in Canada cannot happen absent an early and
active role for government(s): as regulators, public interest investors and/or lenders, and consumers. There
are several systems conditions required to inform overarching industrial strategies, and their supportive
policy and programmatic frameworks.
The first system condition is a level playing field, which requires that all relevant stakeholders be
engaged and adequately resourced (Figure 6) to play their respective roles in informing and influencing
government efforts.
Bataille, C. (2020), "Low and zero emissions in the steel and cement industries: Barriers, technologies and policies", OECD Green Growth
Papers, No. 2020/02, OECD Publishing, Paris.
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Figure 6: Stakeholder map
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The second system condition is clear accountability, which requires that a single federal Minister be
delegated the responsibility for working with the steel and cement sectors on this task. Additional
consideration will be needed as to what changes, if any, might be needed within the department to elevate
the prominence and secure the resources (budget, FTE) to lead federal efforts.
The third system condition is agreement on plans and priorities amongst all relevant stakeholders.
This requires additional convening around shared goals and ambitions, collaboration, and the sharing of
knowledge and resources.
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Appendix A – Status of main near-zero emission technologies in the
iron and steel sector41
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IEA (2020), “Iron and Steel Technology Roadmap,” Paris.
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Appendix B – CSPA/CCRA Steel Industry GHG Reduction R&D
Overview
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Appendix C – Transition Accelerator Decision Support Tool –
Cement
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Appendix D –Roundtable Participants
Industry
Algoma Steel: Fred Post
Arcelor Mittal Defasco: Tony Valeri
Ashgrove Cement: David Bagma
Carbon Cure: Robert Niven
Canadian Steel Producers Association (CSPA): Carolyn Barnes, Catherine Cobden
Cement Association of Canada: Adam Auer
Gerdau: Phil Revington
Lafarge: Rob Cumming
Lehigh Hanson: Jasper van de Wetering
St. Mary's: Ruben Plaza
Government
Centre for Greening Government: Malcolm Edwards
Environment and Climate Change Canada: John Gazo, Lorie Cummings, Martin Drolet
Infrastructure Canada (INFC): John Cuddihy, Matt Steeves
Innovation, Science and Economic Development Canada (ISED): Andy Noseworthy, Rod Lever
Academia
Canadian Energy and Emissions Data Centre (CEEDC): Chris Bataille
Université d'Ottawa / University of Ottawa: Monica Gattinger
Climate Works: Rebecca Dell
Non-Governmental Organizations and Foundations
Canadian Institute for Climate Choices: Caroline Lee
Clean Energy Canada: Merran Smith, Natasha LaRoche, Sarah Petrevan
Ivey Foundation: Lorne Johnson
Pembina Institute: Chris Severson-Baker, Simon Dyer
Thistledown Foundation: Megan Hanley
Smart Prosperity Institute: Derek Eaton
The Business Council: Michael Gulio
Toronto Atmospheric Fund: Bryan Purcell
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