Global
Climate
Finance
Accelerator

Accelerating Climate Finance:
Investing in Canada’s low carbon energy transition

May 2024

Copyright © Global Climate Finance Accelerator 2024. All Rights Reserved.




FORWARD

Climate change and other global challenges - war, political
polarization, inflation and the after-effects of the pandemic -
make for an uncertain world and uncertain markets. In
Canada, continuing dependence on oil, unclear carbon pricing
policies and cancellation of renewable energy programs
contribute to continuing uncertainty in industry, in capital
markets and among international observers.

Nevertheless, the investment needed for Canada and the
world to meet climate goals and undertake an energy
transition continues to grow.

Government, industry, capital markets and universities must be part of finding the way to
meet these needs. In 2023, with the support of the Dobson Climate Project, the
Rotman School of Management launched an experiential learning program in collaboration
with the Global Climate Finance Accelerator and the University of Toronto’s Climate Positive

Energy initiative. Graduate students in science, engineering, policy,
and finance explored innovative ways to enable investment in promising climate positive
projects.

The proposed financing structures they developed are presented in this report. They are not
new. Rather, they adapt existing structures to build finance solutions that make climate
positive projects “investible” when otherwise they would face traditional financing, policy and
regulatory barriers. Whether these proposed solutions unlock capital remains to be seen,
and lessons will be learned either way. By developing a process for working together with
project developers, financiers, and policymakers to advance climate solutions,
Rotman’s experiential learning program has provided Canada’s future leaders with the tools
to accelerate progress against society’s pressing climate goals.
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https://www.rotman.utoronto.ca/FacultyAndResearch/ResearchCentres/LeeChinInstitute/Dobson-Business-Climate-Project
https://www.rotman.utoronto.ca/
https://www.globalclimatefinanceaccelerator.com/
https://cpe.utoronto.ca/
https://cpe.utoronto.ca/

“In an age of discovery,
the balance between
risk and reward tips in
favour of taking bold
action. The economic
equivalent of courage is
to Invest. Yet the
universe of possible
solutions is so vast that
only a  well-honed
intuition can keep you
on a productive path.

Find your Florence.”

lan Goldin & Chris Kutarna
Age of Discovery: Navigating the Storms of Our
Second Renaissance; Bloomsbury, 2017
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Executive Summary

BACKGROUND

The transition to a net-zero economy necessitates substantial capital investment, estimated
at approximately US$3.5 trillion per year globally. Leveraging lessons from global climate
and impact finance, Canada is becoming increasingly adept at launching blended capital
structures that combine private capital with concessional finance and grants, crucial for
advancing climate positive projects that are not yet economical due to myriad factors.

The Global Climate Finance Accelerator is a not-for-profit intermediary with a mandate to
catalyze the relatively nascent Canadian blended finance ecosystem to alleviate access to
capital challenges for climate solutions. The Accelerator evaluates prospective projects on
their climate impact, feasibility, and potential for financial return. Common financial
obstacles such as outdated risk perceptions, policy uncertainty, and legislative barriers are
also identified and assessed. Strategies to adapt mainstream structures are proposed to
potential investors and other financial backers, as well as government and other facilitators.

ZlEEE

The University of Toronto’s Climate Positive
Enerqgy initiative develops social, scientific,
technical, economic, and policy solutions to
transform Toronto’s energy systems, ensure
energy access and production is equitable,
and help Canada become a global clean-
energy model. It facilitates collaborative
research, builds partnerships, promotes
knowledge translation, and provides training
opportunities for students and faculty.
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The Rotman School of Management’s Accelerating Climate Finance experiential learning
program was launched in 2023 to scale up investments in climate-positive technologies and
infrastructure in Canada and beyond. Working with graduate students across finance,
business, engineering, science, and policy, the program identifies, evaluates, and proposes
strategies to address common financing challenges that often include outdated risk
perceptions, capital costs, infrastructure capacity, policy and legislative barriers, and
technological uncertainty. The objective is to implement financing strategies applying
mainstream structures in new ways to support first of a kind and pioneering projects not yet
implemented at scale.

The program focuses on bottom-up financing solutions to identify and address gaps
between top-down financial commitments, models, and tools, and on-the-ground results.
The objective of this work is to develop and refine a process — one project at a time
to capture new opportunities and lessons learned - for expediting the
decarbonization and increasing the resilience of Canada’s economy.

Program analytics were supported by Bloom ESG’s insights and suite of digital tools.

FINANCING THE SUSTAINABLE DEVELOPMENT GOALS (SDGs)

Section 1 proposes strategies for financing solutions that could directly advance four of the
17 Goals and indirectly influence six.

DIRECT There are trillions of dollars that can be
invested by the private sector into the
#7 — Affordable and clean energy SDGs through procurement strategies
#9 — Industry, innovation and infrastructure and joint ventures, as noted by Global
#13 — Climate action Climate Finance Accelerator _co-founder
#17 — Partnerships for the goals and Managing Partner Lida Preyma in
her blog following the United Nations
INDIRECT High Level Political Forum held in July
2023. Despite the opportunity, the world
#1 — No poverty is still lacking funding and investment at
#4 — Quality education the levels required to achieve
#5 — Gender equality economically resilient and equitable
#8 — Decent work and economic growth societies.
#10 — Reduced inequalities
#11 — Sustainable cities and communities If we have any hope of achieving the

SDGs, all stakeholders must work in
collaboration. Business needs a front
seat at the international fora where
pathways forward are being created.
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INVESTING IN DECARBONIZATION

A detailed financing proposal for decarbonizing buildings is provided in Section 2, leveraging
existing solutions that simply need to be scaled. The Accelerator modelled retrofits financed
through a “Financial Aggregator”, which invests the full cost of the retrofit in return for a cash
flow waterfall comprising energy and financial incentive savings under different scenarios
over the life of the project. Under five of the six scenarios modelled, the equity NPV and IRR
were positive. The sixth scenario, replacing air source heat pumps with geothermal, was not
economically viable on a single project basis, however, should benefits from multiple
properties be incorporated, the project economics potentially shift to positive as well.

Section 3 illustrates a financial structure for mine site decarbonization that leverages the
one used in building retrofits. According to an |EA report, there is a large variation in the
GHG footprint of different producing sites for the same material, which indicates significant
opportunities to further decrease emissions globally through fuel switching and electrification
alongside process efficiency improvements. In the case of a simulation mine site, a Special
Purpose Vehicle (SPV) invests the CAPEX required to electrify an open-pit mine haul fleet
so that what could otherwise be a prohibitive cost is off the company's balance sheet and
the techno-economic risk is shared among multiple partners.

Different decarbonization technologies were evaluated for their ability to achieve a
scientifically credible net-zero outcome. Investment in trolley assist over fleet electrification,
for example, can be a beneficial interim measure while waiting for full electrification
technologies to become more cost-effective and widely available. The systems, however,
are at risk of becoming stranded as more advanced and efficient electrification solutions
come to market, resulting in underutilized infrastructure and a poor return on any
government funding to support such interim investments.

Implementing a credible, science-based, standardized taxonomy provides a framework that
can help guide these types of investment decisions by categorizing investments based on
their long-term viability and alignment with national and global climate mitigation goals.
Taxonomies play a crucial role in guiding investment decisions in uncertain and long-term
technological scenarios by initially including technologies that facilitate the transition to net
zero, and then systematically phasing them out in favour of higher impact alternatives as
market readiness and technological advancements allow.

The Accelerator’s analysis found that the most profitable technology assuming an escalating
price on carbon to $170/tCO2e by 2030 and stable carbon credit revenues for the pilot
open-pit mine site is replacing the diesel truck fleet with an electric fleet. The trolley assist
generates a high IRR for investors primarily due to extremely low comparative CAPEX
alongside government grants and incentives captured in the savings cash flows. It has,
however, the lowest GHG emission abatement potential, which negatively impacts cash
flows over the life of the mine under an escalating carbon price scenario.
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POLICY AND MARKET ENABLERS
MINING

Despite possessing vast reserves of essential metals and minerals necessary for
manufacturing batteries and electronic devices, Canada has yet to fully capitalize on these
resources due to current market conditions and prevailing regulatory hurdles that deter
potential investors. The current investment environment for critical minerals is summarized
in Section 3. Work is underway to foster a conducive investment environment for advancing
the nation's critical minerals strategy and securing its position in the global supply chain.
The global investment community is starting to recognize the opportunities for patient capital
in the critical minerals sector with sustainable and responsible investment management
firms starting to provide long-term patient capital to the mining and metals sector.

REAL ESTATE

The Municipal Act (2001) is extremely relevant to building retrofits. It regulates if and how
multi-unit residential buildings (MURBSs) receive financing. New financing mechanisms such
as property tax repayments, which was one of the investment scenarios modelled, require
new interpretations or adjustments in the Municipal Act. Partnerships with the municipalities
are required to innovate financing models for buildings. A loan platform to expedite the
approval process will mitigate the issue of building owners waiting on lengthy government
financing approval processes, which hinder private capital investment.

Private capital has to date not come in at a cost that makes retrofits for small commercial
buildings and MURBs economically viable for building owners at scale. Options to address
this gap are explored in Section 4, including the design of a program level capital stack that
includes senior debt from commercial banks, specialized mezzanine funds, equity from
impact investors, and grants, subsidies, and other mechanisms such as loan guarantees
and first-loss capital from municipalities. Bundling multiple MURBSs into a retrofit portfolio
financed through a green bond, for example, serves as collateral for banks to unlock
financing solutions for multiple autonomous individuals that reside in MURBs. For MURB
decarbonization in Toronto, the City of Toronto and Government of Ontario would have to
work together to modify the current green bond structure and expand eligibility. Other
financing mechanisms currently not available to private sector MURBSs, were also evaluated.

Copyright © Global Climate Finance Accelerator 2024. All Rights Reserved.




GREEN ELECTRICITY CAPACITY

In a 2023 report, the IEA once again highlighted the significant potential of electrification to
mitigate emissions. The agency also notes that the world is not on track for reaching the
share of electricity in total final energy consumption that is required to achieve its Net Zero
Emissions by 2050 (NZE) Scenario.

The analysis illustrates the enormous opportunity of industrial electrification in achieving net-
zero targets. Renewable energy development in Canada, however, remains a challenge,
particularly in an environment with high political uncertainty. Recommendations to address
this challenge are summarized below and outlined in further detail in Section 4.

* Review and refine current policies to facilitate easier, more efficient grid
interconnections for renewable energy producers.

°* Review and modify existing, or create new, incentives for the development and
integration of energy storage solutions.

* Re-purpose regulatory frameworks for a more flexible electricity market that facilitates
distributed energy resources and new business models.

* Develop new utility models to account for the changing role of consumers to prosumers
and the bi-directional communications of the grid.

* ldentify regulatory changes required to incentivize utilities to innovate.

* Expand the scope of electricity service operations’ cost guarantee to
increase developers' eligibility.

*  Ensure incentives are transferable and stackable with other funding support.

* Implement a streamlined process for private or corporate PPAs with producers
alongside carbon credits for offtake corporations.

* Implement a two-layer all-in tariff to help increase the certainty of cash flows and
thereby enhance equity and debt investor confidence.

* Build a concessional financing platform to leverage low-cost debt financing for on-site
renewable energy.

TRANSMISSION AND DISTRIBUTION INFRASTRUCTURE

Transmission and Distribution (T&D) infrastructure presents a critical bottleneck in the
deployment of renewable energy projects. Existing grid infrastructure has limited capacity to
integrate and manage the variable and decentralized nature of renewable power sources
such as solar and wind. Current grids also are not designed for the bidirectional flow of
electricity characteristic of distributed renewable systems such as rooftop solar. Policy and
regulatory frameworks must evolve to support faster grid integration of renewables. Without
addressing these T&D infrastructure challenges, renewable energy project delays are likely
to continue, hindering progress towards clean energy goals. Section 4 explores this theme
further, highlighting the work of the University of Toronto’s Climate Positive Energy initiative.
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COLLABORATION

The transformation of the electricity sector presents a wealth of career development
opportunities, particularly as the industry shifts towards sustainable and renewable energy
sources. For historically marginalized communities, this shift can mean not only jobs but
also pathways to long-term careers and leadership roles. People from these communities
have opportunities beyond simply participating to actually shaping the new energy
landscape. New roles include policy and advocacy positions to guide the electricity sector's
regulatory and ethical compass in ensuring it meets the needs of underserved populations.
Opportunities for entrepreneurs will also grow to help launch and scale energy-focused
businesses.

Recognizing these opportunities, and the fact that electrification in Canada relies on lands
and resources to which Indigenous nations are rights-holders, the First Nations Major
Projects Coalition (FNMPC) and Mokwateh partnered to create a National Indigenous
Electrification Strategy to “position Indigenous nations as leaders of Canada’s net zero
transition and remove economic, political, and regulatory barriers to support and promote
the development of Indigenous-partnered and -led clean energy projects in Canada”. The
Transition Accelerator’s Electrifying Canada also supports "sustained collaboration” among
power producers, regulators, system operators, industry, organized labour, Indigenous
organizations, financial institutions, and civil society to eliminate identified barriers to
accelerated electrification.

TRANFORMATION CULTURE

In the wake of the pandemic, many people have forgotten that cities can and should be
more than just centers of work and habitation. Designed correctly, they become engines of
innovation, propelling economic growth and social evolution. They house commercial
activity, leading universities, and research institutions that generate cutting-edge knowledge
and attract global talent, building a community of practice that transcends knowledge into
craft by putting theory into action, sharpening practical skills through shared experience and
dialogue. Individuals expand their ideas through chance encounters on the streets or the
various knowledge-sharing and ideation collective hubs and events. This collaborative
environment fosters an instinctive understanding of which approaches are likely to succeed
and which may falter, informed by the collective wisdom and diverse perspectives of the
group.

1 Goldin, lan & Kutarna, Chris. Age of Discovery. Bloomsbury; 2017
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STRATEGIC PLANNING

One key challenge in appropriately allocating capital to an equitable energy transition in
Canada lies in how the country decides to define and articulate its vision. Critics often
characterize Canada’s business environment as an oligopolistic hegemony, which
potentially leads to less favourable conditions for employees, consumers and other
stakeholders due to a lack of competitive pressure. Those who support Canada’s current
economic environment believe that industry consolidation is an imperative for global
investment (e.g., favourable investment opportunities for shareholders).

This difference in approach highlights a fundamental debate about the role of government in
the economy: Whether to protect certain industries considered vital for national interest and
ensure stability through regulation or to promote an open competitive market environment
that encourages companies to innovate and differentiate themselves independently. A clear
strategic vision for determining which industries need government-protected competitive
advantages, and when these protections should be lifted to foster technological progress
and economic growth, will support the development of long-term, non-partisan policies
designed to increase Canadian innovation and productivity.

Section 5 outlines the Accelerator’s two next steps:

1. Pilot the hypothetical financing structures proposed in this Report at two facilities, one in
commercial real estate and one in mining.

2. Evaluate new opportunities to expedite the flow of capital toward climate solutions:
Investment in technologies that support (from left to right) carbon removal, resilience of
coastal regions facing increasing threats from rising sea levels and more frequent and
severe extreme weather events; and, commercial development of Canada’s natural
resources beyond critical minerals.
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1. Introdult

Accelerating Climate Financé‘

The level of capital investment required to build a net-zero global economy is estimated at
approximately US$3.5 trillion per year according to the Energy Transitions Commission
(ETC). A key challenge in attracting private capital lies in the capacity of climate-positive
investments to yield market-competitive returns. ETC notes that, in many cases, climate
solutions will cost money, such as with early coal phase-out, moratoriums on deforestation,
and bringing carbon removal solutions to market. Accelerating blended capital structures
that combine private capital with concessional finance and grants is therefore crucial.
Another important but underutilized mechanism to redirect the flow of capital from high
emitting to low emitting industries is the carbon markets. Impact funds and philanthropy can
also be leveraged to strategically support the scaling of climate solutions.

The Global Climate Finance Accelerator (“the Accelerator”) is a not-for-profit intermediary
with a mandate to catalyze the relatively nascent Canadian blended finance ecosystem to
alleviate access to capital challenges for climate solutions. The Accelerator evaluates
prospective projects on their climate impact, feasibility, and potential for financial return.
Common financial obstacles such as outdated risk perceptions, policy uncertainty, and
legislative barriers are also identified and assessed. Strategies to adapt mainstream
structures are proposed to potential investors and other financial backers, as well as
government and other facilitators. The objective is to support first of a kind (FOAK) or
otherwise currently uneconomical projects.

The Accelerator’'s mandate is twofold:

1. Convene partnerships across business, finance, government, and academia on
strategies, policies, procedures, and tools to align capital with net-zero commitments
and ambition.

2. Provide a professional forum for emerging leaders in finance, science, engineering,
and policy to build the expertise and technical skills required to transform our current
economy to one that is net zero and equitable.
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The 2023-24 Accelerating Climate Finance experiential learning program was piloted by the
University of Toronto’s Rotman School of Management in collaboration with the Global
Climate Finance Accelerator and Climate Positive Energy. Participating faculties are
Rotman, the School of the Environment, which launched Canada’s first environmental
finance course, Munk School of Global Affairs and Public Policy, and the Faculty of Applied
Science and Engineering.

Learn more about the program here.

UNIVERSITY OF

%) TORONTO

PRIVATE SECTOR

Potentially economical, but
currently unviable climate-

ACADEMIA

Universities, Think Tanks &
other Research Institutions

aligned projects

Global
Climate
Finance
Accelerator

PUBLIC SECTOR PRIVATE CAPITAL

Concessional, Impact Investors,
Venture Capital, Private Equity,
Institutional Investors, Banks

Federal, Regional, &
Municipal Legal and
Regulatory Landscape
and Incentives

The Accelerator focuses on bottom-up financing solutions to identify and
address gaps between top-down financial commitments, models, and
tools, and on-the-ground results.

Five demonstration projects were selected that, if implemented at scale, would collectively

make a significant contribution to advancing global climate goals. These projects are listed
below.

A multi-unit residential building (MURB) retrofit in Toronto;

An electric fleet conversion for a mine site in a clean grid- connected region.
Clean energy generation projects in Ontario and Alberta;

Small modular reactor (SMR) implementation challenges in Ontario; and,

A climate and socioeconomic resilience learning lab in the Bahamas.

a0~

Of these five projects, a financing solution was proposed for the first and second. As clean
electricity capacity was identified as an issue for both, high level solutions across the policy
and financing landscape for accelerating clean energy development were also proposed.

Copyright © Global Climate Finance Accelerator 2024. All Rights Reserved.



https://cpe.utoronto.ca/climate-finance-accelerator/
https://www.googleadservices.com/pagead/aclk?sa=L&ai=DChcSEwiog5jj7saFAxWXcUcBHXoOASQYABAAGgJxdQ&gclid=CjwKCAjww_iwBhApEiwAuG6ccNgGJ0_SDlv-vrrin5ESEv2q0MWPBATeslmO2TAH7xehhlhXXncl9xoCj9gQAvD_BwE&ohost=www.google.ca&cid=CAESVeD2AjYvEt07pPtrJDb3hQiXUmJwNH3ql3GM0QhWFAUTBunL-6HGola_Tb0QvvkLLACZyp4lJ2YNeAv7K4YmDBBboAQ914ZPmmTXC33GmPYz8tb0jqk&sig=AOD64_2w-m8SX0aI79kOThyT9qIrc9_ZEg&q&adurl&ved=2ahUKEwju_5Hj7saFAxX8j4kEHZGxBIgQ0Qx6BAgJEAE&nis=8
https://www.globalclimatefinanceaccelerator.com/
https://www.globalclimatefinanceaccelerator.com/
https://cpe.utoronto.ca/
https://www.environment.utoronto.ca/
https://munkschool.utoronto.ca/
https://www.engineering.utoronto.ca/
https://www.engineering.utoronto.ca/
http://globalclimatefinanceaccelerator.com/

SOLVING TOGETHER

While there has been a steady flow of capital in climate technology ventures, there is a
demonstrable lag in growth stage investment to support technological commercialization
and scale. To bridge this gap, the Accelerator has proposed an off-balance sheet financing
solution to help smaller companies and assets invest in cleantech integration. This approach
mitigates financial risks to the project sponsors and maximizes leverage available from the
project’s expected future cash flows.

For both the MURB retrofit and mine site fleet electrification projects, a non-recourse project
financing structure was adapted to the specific project’'s economics and revenue-generating
potential through projected energy savings, tax incentives, government grants, and carbon
credit revenues. By shifting the up-front capital investment from the constrained balance
sheets of companies (or condo owners in the case of the MURB) to a hybrid public-private
consortium, technology and cash flow risks are allocated among many stakeholders
including project developers, investors, suppliers, and future customers (offtakers).

This solution works well for small and mid-market companies by circumventing glacial
legislative change and capital reallocation. To maximize the impact of bottom-up financing
solutions, however, enabling top-down strategies must be employed in tandem.

Policy support: As illustrated in Section 4, project financing solutions in some cases
require a change in current legislation. Establishing more favourable regulatory frameworks
and incentives will also greatly facilitate uptake of these solutions. Tax incentive innovations
such as flow through shares could be expanded beyond exploration to include, for example,
decarbonization expenditures across heavy industry. As the structure is dilutive, however,
care must be taken in its design to ensure it doesn’t place the company at greater financial
risk over time. Tax relief for investments in higher risk start-ups or small businesses could
also be reviewed to ensure they’re commensurate with capital gains taxes and designed to
facilitate greater investments in climate solutions sectors such as technology start-ups and
heavy asset commercialization projects. In Canada, such loss relief rules could be simplified
along the lines of Section 1244 of the U.S. Internal Revenue Code to expedite access for
small businesses.

Widened access to capital: An |[EA Special Report on clean energy financing noted that,
while a much greater level of private sector investment is needed generally, the capital
structure of investments for clean energy transitions is likely to shift to a greater allocation
from debt. The required flow of capital into electricity, corporate-led efficiencies and retrofits,
and consumer purchases such as electric vehicles is more commonly aligned to debt. The
same report also highlighted the need for sustainable finance frameworks and taxonomies
to promote the allocation of capital to clean energy, particularly in emerging economies that
currently experience a much higher cost of capital than in advanced economies.
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Co-investments with more and new types of partners than in a typical project financing deal
is likely to be required. Greater diversity among investors will spread risk and potentially
attract more patient capital from private equity, family offices, sovereign wealth funds, export
credit agencies (ECAs), development financial institutions (DFls), and even suppliers and
future customers. Low cost capital from government climate funds may be required, as well
as government-backed security or new types of insurance products to underwrite the risk of
lower than projected - or delayed - cash flows.

Capacity building: Various levels of support will be required for project planning and
management, especially for private citizens (e.g., condo owners) and resource-constrained
companies (e.g., small and mid-cap mine sites). Access to information and technical training
to enable the design of a FOAK solution based on technical decarbonization milestones are
also necessary.

Collaborative partnerships: Partnership agreements between project developers,
governments, and financiers will be more challenging to design given the diversity of
investors and the fact that commercial aspects of such FOAK financing solutions tend to
under-perform proven vanilla investments. Engagement with local entities and NGOs is also
more common in such arrangements.

Building a financing solution for a specific demonstration project provides insights into why
greater volumes are not flowing into these projects at scale. This insight helps market
participants address these barriers. Evaluating a variety of small-scale projects also enables
market participants to identify and test novel approaches that can then be amalgamated and
built into a broader financing platform. This strategy will help mitigate the risk of top-down
platforms launching with investment criteria that excludes the individual projects they were
designed to support.

The Accelerator’s next step is to work with potential
investment partners to build a proposed financing
platform for decarbonizing two projects:

1. A small commercial real estate building; and,
2. A grid-connected critical mineral producing
mine site.
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A constrained capital environment presents a chance to explore novel financing approaches
as the opportunity cost of missing business as usual (BAU) deals isn’'t as significant. The
global recognition of climate change as an urgent issue has spurred unprecedented
investment in sustainable and renewable energy sources, creating myriad prospects for
innovation and growth. Public and private sector commitments to net zero are accelerating
the demand for climate-themed financial products and services, including more ambitious
green and transition bonds. Technological advancements are enhancing the viability and
profitability of sustainable practices, improving both environmental and financial returns on
investments.

A recent first of kind example is the deal structure for the building of H2 Green Steel
(H2GS)’s first plant in Boden, Sweden. This off-balance sheet financing solution differs from
traditional non-recourse project financing deals in the breadth of partners involved. Co-
investors include private equity firms, family offices, sovereign wealth funds, industrial
corporates, as well as offtakers and suppliers. Debt was raised through commercial banks
and private lenders, which were supported by concessional debt, export credit agencies,
and use of government backed loan guarantees.

The U.S. Department of Energy (DOE) recently announced its US$6 billion Industrial
Demonstrations Program, the largest U.S. investment in industrial decarbonization to date.
The program has selected 33 projects across hard-to-abate sectors, including steel, cement,
and aluminum. The DOE gave notice that negotiations between project developers,
investors, and lenders will be a critical success factor and, should the DOE be unable to
secure a favourable financing arrangement, it will walk away. The selected projects, many of
which are located in disadvantaged communities, also incorporate community and labour
development goals.

Current economic uncertainties and geopolitical tensions also create unique opportunities
for innovative research and experimentation, which can lead to breakthroughs in climate
finance. Lessons learned from the Global South, where financing small-scale projects is
common, are increasingly being leveraged in Canada in the relatively nascent social finance
space. These financing structures help mitigate risk and attract new sources of capital into
Canada to fund climate solutions. Blended capital, which combines public, private, and
philanthropic funds often cover initial costs and provide guarantees to de-risk projects. They
are also used to finance pilot projects that can be scaled, as well as fund the development
of expertise and infrastructure required to implement climate solutions.

The objective of showcasing two case studies, one for a Toronto condominium retrofit and
the other for a simulation mine site, is to illustrate a financing strategy and risk-sharing
mechanism for an economically viable decarbonization financing solution in the built
environment.
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RESIDENTIAL BUILDINGS

A 2022 report by the BMO Climate Institute stated that buildings account for 16 percent of
Canada’s annual GHG emissions, of which 57 percent (66 Mt COZ2e annually) is from
residential buildings. In a 2023 survey by Natural Resources Canada, Canadians called for
‘new or scaled financing models and solutions that help support and set investment
milestones for decarbonizing buildings”. They noted the need for mechanisms to determine
if government funding is effective in incentivizing low carbon, climate resilient buildings, and
to help identify where strategies could be improved. Survey participants also noted that
“retrofits were unlikely to occur if they are not affordable.”

In addition to the GHG reduction imperative, many MURBs across Canada require retrofits
simply to replace existing systems reaching the end of their life cycle. These required
upgrades to maintain or improve the current quality of life create an opportunity for a parallel
decarbonization strategy. Other benefits include expanding employment opportunities
through investments in building decarbonization technologies, supply chain capacity, and
workforce training.

A bottom-up analysis of one MURB provides insights into how public and private market
mechanisms can be scaled to achieve a decarbonized buildings sector.
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MINING

According to the International Energy Agency (IEA), achieving global net zero by 2050 will
require “six times more mineral inputs in 2040 than today.” The same report notes that
‘consumers and investors are increasingly calling for companies to source minerals that are
sustainably and responsibly produced.”

In its Critical Mineral Strateqy, the Government of Canada recognizes that the country’s
significant exposure to off-grid mining operations increases the average carbon intensity of
its material output. The government has identified investments that could help develop the
energy infrastructure required to support mine electrification in regions with high critical
mineral potential. These investments include grid-scale energy generation and transmission
lines as well as off-grid renewable and alternative energy sources such as wind, hydrogen,
and SMRs. In a simulation of an indicative copper project, from mine-site to refining and
smelting, the IEA report reveals that “electrification and renewable-based electricity, when
combined, have the potential to reduce emissions intensity by over 80%.”

With limited budgets for capital expenditure, small cap mining companies often have less
financial flexibility and ability to influence shareholders for investment in large-scale
decarbonization projects compared to their multinational peers. They also haven’t
established the same track record and relationships with investors and lenders, and so face
higher costs of capital.

A bottom-up analysis of one hypothetical mine site connected to a clean electricity grid
provides insights into how public and private market mechanisms can be scaled to
decarbonize Canada’s mining sector.
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GREEN ELECTRICITY

In a 2023 report, the IEA once again highlighted the significant potential of electrification to
mitigate emissions. The agency also notes that the world is not on track for reaching the
share of electricity in total final energy consumption that is required to achieve its Net Zero
Emissions by 2050 (NZE) Scenario.

Under both Canadian Energy Regulator (CER)’'s net-zero scenarios, Canada’s electricity
use will more than double from 2021 to 2050. By 2050, over 99% of electricity will be from
non-or-low-emission technologies, primarily wind, nuclear, hydro, natural gas with CCUS,
and bioenergy with CCS.

Solar generation is projected to increase under both scenarios to comprise 5% of total
generation by 2050. The Accelerator analysis evaluated the economic viability of solar
generation projects with storage in two provinces, Ontario and Alberta, to compare the
impact of market structure on investment attractiveness. Investment in independent power
production at site along with energy storage and transmission would enable grid-connected
sites to offload excess energy onto the power grid, offsetting their costs over the long term.
Due to the confidentiality of the specific projects, the analysis and associated
recommendations are presented at the market level rather than the specific project level.

What are the scenarios in EF2023?

GlobaliNet-zero scenario Canada Net-zero Scenario Current Measures Scenario

What is the pace of climate action in Canada?

Sufficient to reach net-zero by 2050 - e e eyt s
point of the scenarios is predetermined o S
to hit net-zero
‘255 | What is the pace of global climate action?
Rapid Pace - consistent with Increasing Pace - but ns fficient Limited future actions to
imiting warming to 1.5°C to limiting warming to 1.5°C reduce GHG emissions

Source: CER Canada’s Energy Future 2023
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FINANCING THE SDGS

Lida Preyma, Co-founder and Managing Partner,
Global Climate Finance Accelerator

This is the last chance decade to realize the Sustainable Development Goals (SDGs),
adopted by world leaders at the 2015 UN Summit. This paper proposes strategies for
financing solutions that could directly advance four of the 17 Goals and indirectly
influence six.

DIRECT

#7 — Affordable and clean energy (e3)
#9 — Industry, innovation and infrastructure SUSTAINABLE
#13 — Climate action DEVELOPMENT

#17 — Partnerships for the goals Ga:"‘ﬁALS
INDIRECT

#1
#4

No poverty

Quiality education

#5 — Gender equality

#8 — Decent work and economic growth
#10 — Reduced inequalities

#11 — Sustainable cities and communities

If we have any hope of achieving the SDGs, all stakeholders must work in
collaboration and business needs a front seat at the international fora where pathways
forward are being created.

Globally, there are trillions of dollars that can be invested by the private sector into
either companies’ own initiatives as they transition into more sustainable products and
practices or invested into micro, small and medium sized enterprises (MSMEsSs)
through procurement strategies and joint ventures. MSMEs are the leading source of
economic growth and jobs worldwide. They are also more likely to be founded on
purpose, developing innovative solutions to complex problems because they are
nimble, and hyper focused. With the technical advancement during COVID, their
ability to reach consumers all over the world has exploded. They are, however, still
lacking funding and investment at the levels required to achieve economically resilient
and equitable countries.
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While an important part of the solution, Canada’s large financial institutions are
not the only source of financing for these companies. We need to get more
creative about the sources of capital and the forms in which they come. In
addition to government grants, there are myriad investment groups that focus on
sustainable finance projects. Most asset managers have investment arms that include
private equity and alternative investments. There are small boutique investment
banks, venture capital funds, private equity firms, as well as corporate investment
divisions, to name just a few. The hurdle to overcome is the investment timeline.
Patient capital is required for investments in the net-zero transition such as those
described in this paper, particularly for critical minerals projects.

The regulatory landscape is likewise not conducive to global private sector
collaboration or innovative advancement. When there are over 30 taxonomies from
countries and regions around the world, with different regulatory frameworks, how can
a business decipher, much less choose, which to apply to their multi-jurisdictional
enterprise? While national circumstances are important, governments should work
together in concert to provide uniform regulatory policy to incentivize business
formation, growth and where needed, transition to climate positive processes,
products and even new industries.

While the SDGs were not written for the private sector, there is a high expectation that
private markets will drive their success. Without closer collaboration between
governments, the private sector and civil society, however, the result are likely to be

business as usual.
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Retrofitting Buildings

Evaluating technology scenarios enables investors to assess the economic viability of each
climate solution. Many energy transition projects and most investments in adaptation and
resilience simply are not economical compared to a business as usual (BAU) scenario.
Another barrier to investment is the increasing number of technologies coming online, which
can create confusion on which option is likely to be the most effective for corporate leaders,
site operators, government funding agencies, and investors, as well as the planet. In any
project, different stakeholders have their own objectives. To advance, therefore, climate
solutions need carefully planned, interconnected financing and associated policy
interventions.

Financing solutions can be adapted from BAU projects through negotiation between
stakeholders on the level of risk and return each will be willing to accept, and level of low
cost and free capital, along with risk sharing mechanisms, required to take a project forward.
This analysis also provides insight into the solution most aligned to a net-zero pathway to
avoid wasting the project stakeholder’s limited financial resources. Identifying the level and
term of investment required for different decarbonization levers enables companies and
their funders to determine whether they are on a net-zero or “‘dead end” pathway.

Despite technologically mature solutions to - and proven investment returns in -
decarbonizing buildings, for example, retrofits in the MURB sector are under-utilized. The
Global Retrofit Index, which ranks 16 countries on national retrofit performance notes that
‘long-standing policies on renewable energy and the energy performance of buildings” are
critical to achieving retrofit outcomes. The Index places Canada 9th out of 16, tied with
Brazil and Korea, behind Mexico (8), Australia (7), UK (4), France (3), Netherlands (2), and
Germany (1).
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Upfront capital requirements, cost recovery timelines and other uncertainties, cheaper fossil-
fuel derived energy, integration risk, and lack of expertise and capacity in the current
workforce for retrofits continue to impede progress. These barriers apply to industrial
decarbonization solutions as well, for example, mine site fleet electrification, which face
additional hurdles such as lower technology readiness levels (TRLs), availability of charging
infrastructure, and electricity capacity constraints.

The good news for retrofits is that financing solutions already exist, as demonstrated by
companies such as Efficiency Capital, and need to be scaled. Evaluating various options for
deal structuring provides line of sight on how costs, risks, and returns can be distributed
across project stakeholders to meet the the varying risk appetites and expected returns of
each capital partner.

really think
we can fly?
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The Bedford Glen Condominium (BGC) is a MURB recognized on the City of Toronto’s
heritage register as a significant landmark. This condo complex requires an energy retrofit to
adapt to modern energy use standards, reduce GHG emissions, and replace building
systems reaching their end of life cycle. The BGC CondoCorp has developed an energy
retrofit plan with engineering firm WSP, which includes installing unit-by-unit air-source heat
pumps to manage energy intensity, replacing the outdated HVAC systems, recladding the
building, and installing new windows to improve the building envelope performance.
Stakeholders in the project include the BGC CondoCorp and the building’s residents, the
City of Toronto, and financiers.

The cost of the retrofit ranges from $16.8 million to $44 million, depending on the level of
retrofit involved. (The $44 million price tag replaces air-source heat pumps with geothermal.)
Residents, most of whom are retired on a fixed income, can only afford the lowest cost
option using debt financing with a maximum interest rate of 4%. Residents are seeking a
one-year timeline to complete the required retrofits to minimize disruption; however, are
seeking repayment terms over the life of realized savings.
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GHG REDUCTION POTENTIAL

To qualify for concessional capital, projects must meet certain GHG reduction thresholds.
The Canada Infrastructure Bank (CIB) Buildings Retrofit Initiative requires a minimum of
30% GHG emissions reductions from a buildings baseline. WSP’s analysis shows an 80%
reduction of BGC'’s emissions totalling 347 tCO2e/yr, thereby meeting the CIB requirement.
CIB also, however, requires a minimum investment size of $25 million, which is higher than
the desired BGC retrofit investment. BGC, therefore, must work with a Financial Aggregator
(FA), which pools capital to finance a portfolio of projects.

ENERGY EFFICIENCY POTENTIAL

The BGC retrofit will result in a 39% reduction of electricity consumption totalling 1,024,420
kWh/yr, even with the electricity requirement for the air source heat pumps that will replace
natural gas burners. This reduction supports the City of Toronto’s goals to increase
efficiency as it prepares for growing electricity demand to meet the needs of greater
electrification initiatives in buildings and transportation.

NATURAL GAS REDUCTION POTENTIAL

The retrofit will result in an 88% reduction of natural gas consumption totalling 1,750,991
kWh/yr, contributing to the City’s net-zero goals under TranformTO to phase out natural gas
from buildings by 2040. Systems using natural gas to heat water and common areas will be
replaced with air source heat pumps, leaving one backup natural gas boiler.
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The financing issue for BGC residents is the ability to secure a loan at a 4% interest rate,
which is the cost of capital considered affordable for residents by the CondoCorp. For
residents to repay the loan through energy savings, the term of the loan must align with the
term of savings. The solution evaluated in this case is to remove the retrofit cost and
savings from condo residents entirely. The Accelerator modelled five deal structure
scenarios for achieving this outcome for residents. An 80:20 debt:equity split with a 10-year
loan repayment term, held by a “financial aggregator” (a type of general partner) was held
constant in all five scenarios. A summary of the financial analysis is available in Appendix A.

SCENARIO 1

The Financial Aggregator (FA) finances the full cost of the retrofit through an 80:20 blend of
debt and equity, which it raises. Total costs and savings over the full life of the project are
based on projections provided by WSP. Project returns are based on a 12% hurdle rate for
equity and 2% cost of debt from CIB, managed by FA for a fee of 2% of the total retrofit
investment contribution. The debt is repaid from savings over a period of ten years. Once
the project’s equity partners’ initial contribution of $3.4 million is repaid through net savings
(after debt repayments and FA’s fees), the remaining cash flows from savings are
distributed to the equity partners and FA as agreed in the Limited Partnership Agreement
(LPA).

SCENARIO 2

The FA secures 40% of the total debt from CIB at a 2% rate and the other 40% from the
City of Toronto at a 4% rate. The distribution waterfall is the same as Scenario 1.

SCENARIO 3

The FA secures 40% from the City at the 4% concessional rate and 40% debt from a
commercial bank at 7%. The distribution waterfall is the same as Scenario 1.

SCENARIO 4

The FA secures the total debt from a commercial bank at a 6% interest rate, with the same
distribution waterfall as Scenario 1.

SCENARIO 5

Instead of a low cost retrofit loan or grant, the City’s contribution comes from an allocation of
100% property tax savings integrated into cash flow distributions, which repay 60% of the
debt to commercial banks at a lower interest rate of 4%. The remaining 20% debt is from
CIB at 2%. Tax savings are allocated over the life of the bank’s ten-year term.

&
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Results in Figure 1 demonstrate that off-balance sheet financing for building retrofits is
profitable under favourable legal and regulatory conditions. If rolled out at scale, it is feasible
that Toronto could achieve its TransformTO objective of 100% net-zero buildings by 2040
with a blend of efficiency measures and electrification through air source heat pumps.

Replacing air source heat pumps with geothermal at a cost of $44 million (SCENARIO 6) is
not economically viable on a single project basis, however, should benefits from multiple
properties be incorporated, which is possible in the case of BGC through surrounding
neighbourhood townhomes, the project economics could shift to positive as well.

Figure 1: Retrofit Payment Scenarios
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DRILL DOWN ON GEOTHERMAL

Geothermal offers the potential for significant energy savings, minimal OPEX
requirements, and reduced GHG emissions. The high CAPEX and complexities
associated with installations, however, pose several barriers.

1. High Initial Investment: The initial cost of implementing geothermal systems in
MURBs is considerable, often exceeding that of traditional systems due to the
need for extensive underground work and specialized equipment. These costs can
deter building owners and managers from investing in geothermal technology
despite its long-term benefits. It is also more expensive to replace existing systems
with geothermal on a retrofit versus a new build.

2. Financing: Financiers are hesitant to take on the risk of construction without
collateral, which geothermal projects do not offer. There is also concern over the
viability of the technology.

3. Payback Period: Although geothermal systems offer lower operating costs over
time, residents are required to pay back back the infrastructure investment over
time through their energy bills, with an estimated payback of 7 — 10 years. The
current Condo Act has a provision to protect owners from taking over non-market
contracts, allowing them to overturn contracts if the contracted cost of energy
exceeds the market price, which may happen under this fee-for-service scheme,
putting the initial capital contribution at risk.

Potential solutions
Two solutions are being explored in Toronto to overcome these challenges.
i. Incentives and Grants: Programs like the Retrofit Accelerator convened

by the Toronto Atmospheric Fund provide financial support that can help
offset some of the initial costs associated with geothermal installations.

ii. Energy-for-Service Model: Geothermal infrastructure companies are
working with the federal government to update the Condo Act, educate
investors and lenders, and attract long term, patient capital.

Copyright © Global Climate Finance Accelerator 2024. All Rights Reserved.



https://taf.ca/retrofit-accelerator/
https://taf.ca/

3. Case Study B

Decarbonizing Mines

One of the many advantages of creating and implementing innovative financing solutions in
sectors with technologically mature solutions is that the lessons learned can be transferred
to the more complex decarbonization needs of heavy industry. The rapid expansion of
critical mineral development is needed in the transition to a more sustainable and low-
carbon economy. Will this expansion cause more harm than good? The IEA seems to think
not: “Emissions along the mineral supply chain do not negate the clear climate advantages
of clean technologies.” The |EA report did note, however, that mitigating negative
environmental and social impacts of mineral developments and maximizing opportunities to
transfer mineral wealth to local communities will be essential.

The surge in demand for critical
minerals is Shaping government Comparative life-cycle greenhouse gas emissions of a mid-size BEV and ICE vehicle
policies worldwide, aimed at
diversifying supply sources and
incorporating environmentally and
socially responsible mining practices
into energy security strategies.

According to the IEA’s analysis,
there is a large variation in the GHG
footprint of different producing sites
for the same material, which :

indicates significant opportunities to ‘

further decrease emissions globally " Sateydoctic i Sssecase Gty dlctic eicle- Hgh GHG minerl | el combustonengine ice
through fuel switching and
electrification alongside process
efficiency improvements.

Vehicle Manufacturing . Batteries-assembly and other

Batteries-minerals Electricity Fuel cycle (well-to-wheel)
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THE ECONOMIC ADVANTAGE OF DECARBONIZATION

Owing to the important role critical minerals will play in the global low-carbon transition, a
balance between decarbonization, economic growth, and financial returns is required, as
major investments are being made to support uncertain, long-term technologies. According
to the IEA, achieving global net-zero goals could quadruple demand for critical metals and
minerals for clean energy technologies by 2040. Achieving the global net-zero target by
2050 could require a six-fold increase in supply of these minerals. The International Council
on Mining and Metals (ICMM), which represents 28 mining companies and 35 commodities
associations worldwide, committed to a goal of net-zero scope 1 and 2 GHG emissions by
2050 or sooner, in line with the ambitions of the Paris Agreement.

The global record deployment of clean energy technologies is boosting a rising demand for
minerals such as lithium, cobalt, nickel, and copper. From 2017 to 2022, demand for lithium,
cobalt, and nickel increased by 300%, 70%, and 40%, respectively. The market for energy
transition minerals reached US$320 billion in 2022. Such growth was supported by a 30%
investment increase compared to 20% in 2021 and a 20% rise in exploration during the
same year. Critical minerals start-ups raised a record US$1.6 billion in 2022 (+160% YoY),
with the critical minerals sector responsible for 4% of all venture capital (VC) funding for
clean energy. Given the sector’s consequence, financing instruments that were previously
restricted (e.g., green bonds and impact investments) are now being implemented and new
innovative instruments are in development. ESG efforts in the sector are currently being
funded largely through sustainability-linked bonds, ESG funds, and project finance
structures?.

Across the globe, countries are seeking to diversify mineral supplies with a wave of new
policies. Developed markets have introduced critical minerals supply into energy security
policies to avoid the current dependence on China. These nations are mobilizing efforts
through export credit agencies, development financial institutions, commercial banks, and
other entities, to develop the sector while securing alternative sources of supply3. For
example, the Minerals Security Partnership (MSP) was launched in October 2023 with the
United States and Canada among 12 partner countries announcing a collaboration to
promote ethical mining practices across the sector's value chain in parallel with developing
EU efforts to reform mine and refinery permitting processes and launch a central purchasing
agency for critical minerals.

Government policies are increasingly geared towards ensuring mining practices are
sustainable, with a focus on decarbonization and a robust circular economy to manage
indirect emissions and secure future success. Although sustainable development practices
have become more prominent within mining, the sector acknowledges that challenges such
as water usage, tailings management, CO2 emissions, energy efficiency, renewable power
sources integration, and waste management and recycling pathways remain.

2 |EA: Critical Minerals Market Review; 2023
3 White and Case: don't let a crisis go to waste; 2023
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With increased awareness about environmental and social issues, as well as the growing
imperative to manage the cascading climate crisis, investors and consumers are
increasingly demanding sustainable practices from mining companies, making
decarbonization a pillar of future success. Increasing production must be accompanied by
the deployment of low-carbon technologies

Establishing a robust circular economy model that prioritizes collaboration with upstream
suppliers and downstream customers is key to tackling scope 3 emissions, which are
indirect emissions generated across the value chain from both upstream suppliers and
downstream customers. These emissions are more difficult to track, and present challenges
when it comes to assigning accountability. To manage their scope 3 emissions, mining
companies must commit to sustainably sourcing input materials and equipment, while also
distributing materials to companies with environmentally friendly methods of processing and
production.

MINERAL
DEVELOPMENT
CYCLE

Py - ¢

LANDFILL AND
INCINERATION

/.

Activities in the cycle generate high paying jobs
and regional development opportunities, attract
investment, integrate environmental safequards,
deploy clean technologies, and lead to engagement
and consultation with communities.

RECYCLE

Along the way, projects require permits,
authorizations and licenses. Governments —

must respect the Crown's legal obligations
towards Indigenous Peoples.
REPROCESSING

PRE-COMPETITIVE
GEOSCIENCE

The cycle includes “downstream” activities such as processing,
manufacturing and recycling. These rely on research and
development, technology and innovation to remain compefitive,
sustainable and responsible.

Source: Northern Miner
https://www.northernminer.com/commentary/quo-vardis-mining-metals-and-minerals-in-a-circular-economy/1003825693/
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Appropriately identifying and managing key environmental and social factors (ESG) is
increasingly crucial for mining companies. Success in ESG can lead to benefits such as
access to capital and operational license, which can generate long-term value.

An analysis conducted by EY demonstrates the complex operating environment miners will
face in 2024. According to the report, ESG and capital are the main opportunities for mining
and metal companies as of 2024 — up 8 and 4 spots respectively from 2023 reports. The
increased attention to these key success factors illustrates the importance of committing to
environmental goals.

According to the report: "Miners will need to balance ESG priorities with other business
goals, including productivity. Many are focused on achieving net-positive impact across a
number of ESG factors, with significant benefits for those that get it right, including improved
access to capital, a healthier talent pipeline and stronger license to operate.”

The Canadian government is allocating substantial funding to boost clean energy,
transportation, and critical mineral projects, with a focus on infrastructure development
and emissions reductions.

GOVERNMENT GRANTS AND SUBSIDIES

Government financing mechanisms can facilitate electrification by reducing fleet acquisitions
costs and promoting adoption. Companies can take advantage of financing available from
sources such as federal and local grants and incentives, which can help offset the cost of
electric vehicles and charging infrastructure. Understanding and qualifying for these
incentives can be complicated, however, and they often will not cover the additional costs
associated with project development, planning, construction, and more.

Examples of public sector finance incentives in the mining industry are:

o The Strategic Innovation Fund’'s Net Zero Accelerator Initiative (NZA), which will
provide up to C$8 bilion on the decarbonization of large emitters, industrial
transformation, and clean technology and battery ecosystem development.

o The Low Carbon Economy Fund (LCEF), which will invest C$2.2 billion over 7 years
and support projects to reduce GHG emissions and generate clean growth among
other objectives.

o The Clean Growth Fund (CGF), which is a C$15 billion arm’s length public fund to
achieve net zero carbon emissions by investing in companies with innovative solutions.

4 EY Canada: Top 10 business risks and opportunities for mining and metals in 2024; 2023.
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TAX CREDITS

In Canada, a variety of tax credits and incentives are available to support investments in
mine decarbonization, reflecting the country's commitment to reducing the environmental
impact of its natural resources sector. Support for transitioning to zero-emission heavy-duty
vehicles is available for the mining and construction industries through a new tax credit from
the federal government. The 30% refundable tax credit will apply to both hydrogen and
electric heavy-duty equipment used in those industries, as well as charging and refueling
infrastructure. The government will phase the credits out in 2032 and end their availability in
2035. The Canadian government also offers the Investment Tax Credit for CCUS, which
can cover up to 60% on capture equipment using direct ambient air and up to 50% of the
capital costs on other capture equipment. The Accelerated Investment Incentive allows
businesses to write off a larger portion of the cost of new capital assets in the year the
investment is made, encouraging quicker adoption of cleaner technologies. These fiscal
measures are designed to make it more financially feasible for mining companies to invest
in advanced technologies that reduce carbon emissions by aligning economic incentives
with net-zero goals.

CLIMATE FINANCE

The benefit of financing instruments adapted to support climate positive outcomes for
companies has historically been an increased investor base, improved liquidity, and
enhanced reputation and visibility (for their investors and lenders as well). As interest in
these products grows, they have an increasing potential for lowering the cost of capital,
which may conversely result in an increased cost, or more limited availability of capital for
companies not aligned to net zero.

Some of the more common sustainable finance products are listed below.
* Green Bonds, which are debt instruments designed to fund specific environmental
outcomes, for which an independent party provides assurance on the use of proceeds.

The money is held in an escrow account to be released to the issuer once the stipulated
conditions have been met.

* Sustainability Linked Bonds/Loans, which align the interest rate with the borrower’s
sustainability performance through established environmental and/or social KPls or
targets related to operational improvements or other pre-determined outcomes.

* ESG Funds, including Exchange Traded Funds (ETFs), which increase an issuer’s depth
of market through inclusion in funds that select companies based on their ability to
appropriately identify and manage environmental, social, and governance factors most
likely to affect future financial performance.
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* Impact or Thematic Investment Funds, which select companies in which to invest based
on their potential for positive environmental and/or social outcomes in addition to a
financial return.

In the recognized urgency for building a secure critical minerals supply chain, financial
instruments to support sustainability objectives are now more accessible to the mining
sector than they were before. Some recent examples include Nexa Resources’ first
sustainability-linked revolving credit facility for US$320 million with a five-year tenor and an
interest rate of 1.60% plus Term SOFR (Secured Overnight Financing Rate), depending on
the company’s compliance with a carbon reduction key performance indicator. Another is
SQM’s US$750 million senior _unsecured green bonds due in 2033 at 6.5%, for eligible
green projects related to clean transportation and energy efficiency. Anglo American
launched a €745 million sustainability-linked bond with targets to reduce greenhouse gas
emissions and freshwater abstraction, as well as support job creation in host communities.

INVESTMENT ENVIRONMENT

A 2024 article in CBC found that: “According to data from TMX Group and PDAC, the share
of money going to mineral exploration from the overall amount of equity raised by the mining
industry has been decreasing for three years in a row.” While companies with “deep
pockets” can weather commodity price cycles, many juniors are forced to shut down or
curtail exploration, which will create a supply gap from Canada when the expected demand
for critical minerals is finally realized. Calls for Canadian pension funds to invest more in
Canadian mining were heard throughout the 2024 Prospectors and Developers Association
of Canada (PDAC) conference. Globally, the investment community is starting to recognize
the opportunities for patient capital in the critical minerals sector. Appian Capital Advisory
LLP, a London-based asset management firm founded by a Canadian with a focus on
sustainable and responsible investments, is one example of long-term, patient capital for the
mining and metals sector.

MINE DECARBONIZATION FINANCING SOLUTION

Securitizing a revenue stream from energy and carbon cost savings, along with carbon
credit revenues through a Special Purpose Vehicle (SPV) illustrates a solution that
leverages the one used in MURBs. An SPV invests the CAPEX required to electrify an
open-pit mine so that what could otherwise be a prohibitive cost is off the company's
balance sheet and the techno-economic risk is shared among multiple partners.

Although a much more complex operating environment, financing solutions for building
decarbonization can be leveraged to fund industrial decarbonization. Using its suite of digital
tools, Bloom ESG modelled and evaluated net-zero aligned options for a typical sample
mine site connected to a clean grid based on the Accelerator’'s analysis. Bloom’s results,
depicted in Figure 2, demonstrate that a minimum 80% reduction in scope 1 is required to
be on a net-zero pathway.
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Figure 2: Decarbonization Levers
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Mining companies can reduce site emissions with lower cost mature technologies or invest
in costlier net-zero aligned solutions with higher technological risks and uncertainties in the
availability of infrastructure support.

For sites connected to clean power, Trolley Assist solutions have gained momentum in
recent years. They are most effective in operations with fixed routes and significant incline
sections, where electric power can most efficiently replace diesel. They cannot, however,
achieve a scientifically credible net-zero outcome as a stand-alone solution since diesel is
still used for zones not covered by the trolley system. Bloom modelled the contribution of
Trolley Assist versus fleet electrification on a net-zero pathway to identify the gap between a
net-zero target and realistic outcomes (Figures 3 and 4).
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Figure 3: Trolley Assist + Operational Electrification
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Figure 4: Fleet + Operational Electrification
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Trolley assist can be a beneficial interim measure while waiting for full electrification
technologies to become more cost-effective and widely available. The systems help reduce
diesel consumption and associated carbon emissions by powering trucks with electricity on
designated routes. They can also be implemented relatively quickly and scaled as needed.

From the perspective of strategic allocation of public capital to support net-zero goals,
however, investment in trolley assist systems may become redundant once full
electrification is feasible. The technology might also become obsolete as more advanced
and efficient electrification solutions come to market, resulting in underutilized infrastructure.
Decisions on public sector investment in trolley assist systems should consider the expected
timeline for full electrification availability and affordability, and the projected longevity and
adaptability of the trolley assist infrastructure.

Implementing a credible, science-based, standardized taxonomy provides a
framework that guides both government and private investments towards more
strategic and impactful net-zero outcomes. Taxonomies inform investments based on
their long-term viability and alignment with national and global climate mitigation goals. They
play a crucial role in guiding investment decisions in uncertain and long-term technological
scenarios by initially including technologies that facilitate the transition to net zero, and then
systematically phasing them out in favour of higher impact alternatives as market readiness
and technological advancements allow.

The greater adoption of electric vehicles in underground over open-pit mining is large due to
the benefits of the former, particularly reduced ventilation requirements and confined tracks,
which do not translate to open-pit mining with its more sprawling, complex routes. The
smaller EVs can also navigate the tight tunnels in underground mines more easily,
enhancing productivity and safety.

Conversely, electric haul trucks for open-pit mining involve several risks related to a higher
initial investment for both the trucks and charging infrastructure, and the technology risk
related to the impact of cold weather on batteries. The return on investment depends heavily
on factors such as fuel savings, maintenance costs, and carbon tax prices, which can vary
widely based on local energy prices, operational efficiency, and availability and price of
carbon credit revenues.

Despite these challenges, the shift toward electric vehicles in both open pit and
underground mining is a crucial step towards sustainable mining practices, necessitating
ongoing innovation and investment to overcome technical and financial hurdles.
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The Mine Decarbonization Financing Solution utilizes the SPV structure discussed
previously, which invests the CAPEX required to electrify an open-pit mine. What could
otherwise be a prohibitive cost, therefore, is removed from the company's balance sheet
and the techno-economic risk is shared among multiple partners. The Accelerator evaluated
financing solutions under two scenarios.

1. The SPV partners with the selected original equipment manufacturer (OEM) for fleet
integration, timed with the replacement of end-of-life diesel trucks. Risk would be
diversified across multiple mining operations, each with their own “Mine Fleet SPV”, with
funding sourced from government and private sector investors. The SPV's revenue
model is based on service agreements with the mining company, aligning payments with
realized fuel, maintenance, and carbon tax savings, ensuring a financially feasible and
operationally seamless transition.

2. The “Financial Aggregator Corp.” is the majority owner of a “Mine Fleet SPV”, providing
upfront capital, managing integration risks, and realizing financial benefits associated
with energy and carbon costs as well as new carbon-related revenue streams including
grants, credits and other operational savings relating to fleet decarbonization (Figure 5).

Figure 5: Risk sharing through SPV financing structure
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As with the retrofit financing case study, evaluating financing scenarios for mine site
decarbonization provides line of sight on how costs, risks, and returns can be distributed
across project stakeholders to meet the risk tolerances and return requirements of different
investors. In the mining industry, many energy transition projects don’t make economic sense
compared to business as usual (BAU). Financing solutions must therefore be adapted from
BAU projects through negotiation between stakeholders on the level of risk and return each
will be willing to accept until solutions can be scaled.

Under Scenario 2, the Accelerator evaluated four decarbonization scenarios for an open-pit
mine. The models assume a 3.5% loan from Canada Infrastructure Bank (CIB) and a below
market rate return requirement of 10% from a consortium of investors, which includes impact
investors, to support early adoption to help get technologies to scale.

SCENARIO A: Trolley Assist + Diesel Trucks: Trolley Assist solutions can reduce operating
GHG emissions. As they cannot fully abate emissions and are unable to span the full site,
however, they will not achieve a net-zero outcome.

SCENARIO B: eLHDs / BEVs: Battery electric haul trucks have the potential for up to 100%
fleet operating emissions reduction and could decrease Total Cost of Ownership (TCO) by
~20% by leveraging instant torque for improved haul speeds and incorporating regenerative
braking. BEVs face challenges in battery size, need for charging infrastructure, and are
affected by extreme temperatures. Their adoption hinges on advancements in battery
technology and cost-effective charging solutions.

SCENARIO C: Green Hydrogen FCEVs: Fuel cell haul trucks offer a potential for up to 100%
fleet operating emissions reduction, producing no direct emissions when combined with
green hydrogen production (hydrogen produced using renewable electricity). The major
barrier to FCEV implementation is the relative infancy of supporting infrastructure and energy
supply chains for hydrogen production vs. electricity. Hydrogen fuel cells' viability is closely
tied to advancements in green hydrogen production technologies and the establishment of
secure, scalable supply chains. FCEVs do not face the same cycle-time or temperature
constraints as BEVs, however, making them a highly attractive option.

SCENARIO D: Blue Hydrogen FCEVs: Same as Scenario C using natural gas instead of
renewables to produce hydrogen.

Results illustrate the inverse relationship between GHG abatement potential and IRR on
investments in decarbonization. This relationship can vary depending on factors such as
technological advancements, scale of implementation, regulatory frameworks, and shifts in
market demand for green products. As technologies mature and economies of scale are
achieved, the cost of implementing GHG reduction initiatives is likely to decrease, potentially
improving the IRR. Improved regulatory incentives for low-carbon investments and customer-
driven “greeniums” can also achieve a more positive correlation between GHG reductions
and IRR.
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Figure 6 demonstrates that the most profitable technology assuming an escalating price on
carbon to $170/tCO2e by 2030 and carbon credit revenues is replacing the diesel truck fleet
with an electric one. The trolley assist generates a high IRR for investors primarily due to
extremely low comparative CAPEX alongside government grants and incentives captured in
the savings cash flows. It has, however, the lowest GHG emission abatement potential,
which negatively impacts cash flows over the life of the mine under an escalating carbon
price scenario.

More concessional financing and risk transfer support for heavy duty battery electric (eHDV)
hauling trucks will yield the greatest GHG abatement aligned to a net-zero pathway. The
challenge is access to a sufficient level of electricity capacity. While the high CAPEX
associated with new infrastructure for hydrogen makes these technologies economically
challenging, they are high potential in terms of achieving net zero and expanding energy
capacity. Achieving the equity returns required to attract private capital, however, requires an
escalating price on carbon; in this case assumed to reach $170/tCO2e in 2030, at which time
the price remains stable.

Figure 6: Fleet Investment Analysis®
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6 Inputs sourced from McKinsey & Company: Creating the zero-carbon mine; 2021
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4. Beyond Finance
Addressing Policy and Market Gaps

Governments can best crowd in private capital for decarbonization solutions, including the
energy efficiency retrofits and industrial decarbonization projects explored in this report, by
implementing backstopping mechanisms, such as loan guarantees and insurance products,
alongside tax credits, subsidies, co-investment strategies and other incentives focused on
risk mitigation to enhance returns for private sector investors and lenders. The most
effective solutions are coordinated across all levels of government to streamline access and
avoid competitive or duplicative initiatives. Options provided in this section focused on
specific opportunities to advance the two case studies detailed in Sections 2 and 3.

MARKET DEVELOPMENT
REAL ESTATE

Although improving, there remains a dearth of innovative financing tools for MURB retrofits
at the scale required. Existing government programs target individual homes and social
housing. A framework is needed to support single platform financing solutions for multiple
autonomous individuals in MURBs. On-Bill Financing (OBF) could be leveraged. The
program typically uses ratepayer funds or utility shareholder funds to service energy related
projects at a very low interest rate. This loan is then added to the monthly utility bill
payments. On-Bill Repayment (OBR), which is established through a similar structure as
OBF, instead uses private capital from institutional investors, who are repaid through
monthly utility bills. The property and the newly installed building systems serve as
collateral for these types of repayment tools. OBR is easily scaled to other projects and
asset types once the utility supplier has established this program. The program allows for
investors to secure their lending to a property asset and not only rely on energy cost-
savings as a form of security.
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Individually metered condo owners can contribute to the retrofit repayment through their
own utility bill. The unit-level cost savings typically balance the added loan repayment
resulting in utility bills that are within a cost range to which the ratepayer is accustomed.
Although Ontario offers OBF and OBR programs, they are currently only available to single-
family homes. The challenge for MURBSs is that OBF and OBR programs rely on individuals
making their own payments but with a shared collateral. Structuring the program for MURBs
therefore is highly dependent on an understood shared risk and responsibility among condo
residents. An example of an OBR program for MURBs is California’s affordable rental
property retrofit program, which bundles rental homes through a nonprofit housing provider.
The BGC case study illustrated could serve as a pilot for building out a full financing
platform for Toronto’s vast supply of existing MURBSs in need of retrofits by 2030 to achieve
2040 goals.

The City seeks to minimize its risk position by mobilizing private capital through incentives.
Where it is a major investor, its primary goal is to de-risk this capital. Private capital,
however, has to date not come in at a cost that makes these types of retrofits economically
viable for building owners at scale. The City could design a program level capital stack that
includes senior debt from commercial banks, specialized mezzanine funds, equity from
impact investors, and grants, subsidies, and loan guarantees or other first-loss capital from
the City. This structure can include required energy audits for MURBs, which would allow
the City to create a tiered funding system based on performance, reporting, and financial
capacity to eliminate the performance monitoring and reporting burden on commercial
banks. Bundling multiple MURBSs into a retrofit portfolio financed through a green bond, for
example, serves as collateral for banks.

As funding through the Province of Ontario’s Green Bonds Framework is only open to
applications from other government agencies, the City of Toronto would be the most likely
issuer of such a bond, which would require a need to expand eligibility beyond social
housing projects. As Government green bonds are typically repaid through user fees e.g.,
clean transportation infrastructure repaid through fares, a new agreement must be
developed for repayment through energy savings.

MINING

Despite the regularly noted urgency of building a secure critical mineral supply chain,
"financing taps for critical minerals companies are all but shut off in Canada” according to a
2023 Globe and Mail article. The article recalls a time when Canada was once the “envy of
the global sector...one of the best places in the world for junior miners to flourish.”

Copyright © Global Climate Finance Accelerator 2024. All Rights Reserved.



https://www.ladwp.com/commercial-services/programs-and-rebates-commercial/comprehensive-affordable-multifamily-retrofits-program
https://www.ladwp.com/commercial-services/programs-and-rebates-commercial/comprehensive-affordable-multifamily-retrofits-program
https://www.ofina.on.ca/sustainablebonds/index.htm
https://www.theglobeandmail.com/business/article-critical-minerals-mining-companies-canadian-investors-capital/

All the excitement seeded an ecosystem. Vancouver and
Toronto were global hubs for mining capital, and the annual
PDAC conference in Toronto, run by the Prospectors &
Developers Association of Canada, was a must-attend event.
Junior miners with projects in far-flung corners of the world
would list their shares in Canada just to get recognized,
allowing Bay Street to feast on the financing fees.

So much of it has vanished — the bankers, the investors and
the enthusiasm.*

A 2024 survey by KPMG found that the biggest challenges facing the critical minerals
mining industry are decarbonization, lack of domestic refining capacity, and raising new
capital.

Adapting non-recourse project financing structures to shift
decarbonization risks from mining companies to third parties by
leveraging government funds and private placements will help juniors
overcome CAPEX constraints and operational transition challenges, and
reshape its investor base to more patient capital.

Novel financing solutions for junior miners in critical minerals are presenting themselves,
including offtake agreements with the end users, such as car manufacturers. The Globe and
Mail article notes, however, that more is needed, particularly long-term, patient capital as
China is doing. Investment firms are coming online globally to fill exactly this gap. The
Canadian government can help secure a net-zero pipeline of critical minerals materials
through a coherent strategy for its allocation of limited funds. investment in carbon reduction
solutions that do not contribute to achieving net zero—representing a 'dead-end pathway'—
wastes resources that could be directed towards more effective and impactful technologies.

Streamlining funds will also help. Government expenditures on decarbonization efforts can
often be fragmented across various departments and initiatives, leading to duplicative
investments in the same solutions. This not only risks crowding out private capital, which
could potentially bring innovative solutions and additional funds, but also creates
inefficiencies as project developers navigate multiple funding streams, waiting on decisions
for low-cost or free capital rather than moving forward with innovative solutions potentially
offered through private markets.

4 Globe and Mail: How Canada — and Bay Street — squandered the chance to finance the critical minerals revolution; November 10, 2023
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MUNICIPAL LEGISLATION

The Municipal Act (2001) is extremely relevant to building retrofits. It regulates if and how
multi-unit residential buildings receive financing. New financing mechanisms, such as
property tax repayments require new interpretations or adjustments in the Municipal Act.

Partnerships with the City of Toronto are required to innovate financing models for MURBs
in this city, including a loan platform to expedite the approval process. A retrofit financing
mechanism through property tax payments, such as the US Property Assessed Clean
Energy Programs (PACE) requires a lien to be placed on the property, versus owners of
individual units. The lien is then passed through each unit until the full cost is recovered.
The cost of investment including capital, interest, and administration costs are recouped
through the property tax lien. Private investors invest in the annual property tax revenue to
pay for the retrofits, with the payback period agreed within an annual property tax
agreement. It works through the establishment of a governing body at the City to collect tax
payments, which are allocated to the retrofit loan repayment. As this structure replaces City-
issued loans and/or grants (to accommodate its loss of tax revenue), the City could redirect
a portion of the property tax payments to a financial institution, which can top up the level of
debt as required. This structure would also work well for commercial development.

Property tax revenue payments is not common practice in Canada. It would require the City
and Province to implement new legislation regulating permissions for retrofit payments
through property taxes, and for the City to agree to forgo property taxes associated with the
asset for the stipulated payback period. As the City is already providing concessional loans
and grants for retrofits, however, a strategic tax repayment solution would not necessarily
cost the City money. It does create a new risk to the City with defaults on future property tax
payments, although such risks are well understood and accounted for in all investment and
credit programs.
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ELECTRICITY CAPACITY

The Accelerator’'s mine site fleet decarbonization analysis in Section 3, powered by Bloom,
illustrates the enormous opportunity of industrial electrification in achieving net-zero targets.
The limited financing capacity of concessional partners and the timescales involved in
developing technologies at scale require government to appropriately identify and then stay
laser focused on advancing net-zero solutions. Recognizing the opportunity in mine site
electrification, the Government of Canada’s critical minerals strategy includes specific
support for strategic investments in green energy infrastructure. Developing renewable
energy in Canada, however, remains a challenge. To illustrate, the Accelerator evaluated a
hypothetical solar power generator connected to an Ontario off-grid mine. The economics of
the Ontario plant was compared to the same hypothetical power generator constructed in
Alberta to evaluate power generation in two different electricity markets. Both scenarios
incorporate the Clean Technology Investment Tax Credit introduced in the 2023 Canadian
Federal Budget, which offers a 30% refundable tax credit for renewable energy projects,
including solar, from March 2023 to 2034.

Ontario's solar energy market operates under a regulated, fixed pricing model, which
creates less volatility in pricing. It also, however, results in lower competition within the
market as illustrated in Figure 7. The fixed price structure incentivizes power generation
during off-peak hours, as producers benefit from consistent pricing regardless of the time of
day. The solar energy sector relies on long-term Power Purchase Agreements (PPAs) to
secure investment and ensure stable revenue streams. The approval processes are
overseen by the Independent Electricity System Operator (IESO) and are often lengthy, with
transparency gaps in the Request for Proposal (RFP) processes. This creates a challenge
for renewable energy projects in Ontario.

Image Source: Canadian Mining Journal; 2023
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Alberta, which operates under a
deregulated Free Merchant Market
Model, must contend with price
volatility and government uncertainty.

According to the Canadian
Renewable Energy  Association
(CanREA), Alberta accounted for

more than 92% of Canada’s overall
growth _in _renewable energy and
energy-storage capacity in_2023. In
August 2023, however, the province
announced a moratorium on all new
renewable energy projects. While this
moratorium does not impact approved
projects, it will put projects with
potential to come online in 2025 and
beyond at risk.

CanREA lists Ontario as the province
with the largest installed capacity and,
while no new projects came online in

2023, the Association expects
capacity to increase with energy
storage.

Political uncertainty is the greatest
risk for investment in Alberta, which

otherwise enjoys strong
fundamentals. Renewable energy
projects could tap into the more

mature carbon markets in the
province. With the expected increase
in carbon prices to $170/tCO2e by
2030, these projects could present a
compelling investment opportunity,
providing more lucrative opportunities
for solar photovoltaic (PV) than other
jurisdictions. Using assumed capacity
factors of 20.0% and 22.0% and
CAPEX of $1,450/kW and $1,500/kW
for Ontario and Alberta, respectively,
the equity IRR was compared for the
two hypothetical 100 megawatts
(“MW?) solar power plants.

Figure 7:
Range of Equity IRR — AB vs ON
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Sources: Dunsky, NREL, OEB, NextEra Energy

Theoretically, there is greater potential for strong
IRR in Alberta compared to Ontario for renewable
energy investments due to a more favorable market
structure for competitive energy pricing and a less
saturated renewable energy market. Alberta benefits
from high solar irradiance and strong wind profiles,
which can result in higher energy output and
profitability. A deregulated energy market, which
allows for competitive pricing that potentially results
in higher returns for investors, creates a favourable
investment potential. Ontario’s fixed returns, while
less risky, are less profitable. Ontario’s earlier
saturation of the market compared to its grid
capacity may also result in reduced opportunities for
high IRRs compared to Alberta, where the
renewable market is less mature and therefore had
room to rapidly expand. Ontario’s market, however,
is likely to shift with the need to increase electricity
capacity and its recent investments in storage.
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CLEAN ENERGY SUPPLY

In addition to an innovative financing structure, the following government actions are
recommended to accelerate access to the level of clean energy required.

Establish a market mechanism that decreases the current reliance on procurement
(e.g., IESO RFP process) to lower costs and other barriers to entry for smaller
developers.

Expand the scope of IESO’s cost guarantee to increase developers' eligibility, which will
signal that market demand matches power generation, making banks more willing to
lend money for project development.

Ensure incentives, especially ITCs, are transferable and stackable with other funding
support to expedite investment and maximize debt support from banks.

Implement a streamlined process for private or corporate PPAs with producers
alongside carbon credits for offtake corporations. Aggregated PPAs could accelerate
renewable energy development by pooling corporations and developers to achieve
more favourable terms and market access. Aggregation diversifies energy supply
sources, thereby reducing the risk of relying on a single project and enables small
developers to compete by joining larger developments.

Implement a two-layer all-in tariff, traditionally used in electricity markets and still
prevailing in some markets around the world. Such tools can help increase the certainty
of cash flows and thereby enhance equity and debt investor confidence.

a) The capacity tariff serves as a base unconditional (fixed) tariff that pays a
developer for its CAPEX, factored to be paid over the service life of the project
or other agreed timeline, repaid through ratepayers.

b) The energy tariff is a variable expense driven by market forces, which covers
the energy plant’s operational expenses, with an additional margin that is
attractive enough to make the project profitable.

Build a concessional financing platform in Ontario to leverage low-cost debt financing
for on-site renewable energy, which could be done in collaboration with the newly
established Ontario Infrastructure Bank.

Copyright © Global Climate Finance Accelerator 2024. All Rights Reserved.




TRANSMISSION AND DISTRIBUTION (T&D)

T&D infrastructure presents a critical bottleneck in the deployment of renewable energy
projects. Existing grid infrastructure has limited capacity to integrate and manage the
variable and decentralized nature of renewable power sources such as solar and wind. In
California, for example, the surge in renewable energy projects has outpaced the capacity of
its T&D infrastructure. The state's ambitious renewable energy targets and the rapid
adoption of these technologies have resulted in more available renewable power than the
grid can handle at certain times. This mismatch is resulting in delays in project approvals, as
grid operators grapple with the need to upgrade or expand the grid to accommodate the
additional load and maintain reliability. Similarly, Barbados’ goal of 100% renewable energy
by 2030 has resulted in an increase in renewable installations. The existing grid, however,
was not designed for the bidirectional flow of electricity characteristic of distributed
renewable systems such as rooftop solar. This limitation has led to delays in connecting new
renewable projects to the grid, as the infrastructure requires significant upgrades to manage
these new energy flows without compromising grid stability.

The core problem to be addressed in any jurisdiction with renewable energy development
ambitions is the need for substantial investment in T&D infrastructure, including smart grid
technologies that can dynamically manage energy flows and storage solutions to balance
supply and demand. Importantly, policy and regulatory frameworks must evolve to support
faster grid integration of renewables. Without addressing these T&D infrastructure
challenges, renewable energy project delays are likely to continue, hindering progress
towards clean energy goals.

UNIVERSITY OF TORONTO’S CLIMATE POSITIVE ENERGY’S GRID MODERNIZATION
AND TESTING CENTRE

Demand for grid capacity will greatly increase in the years ahead. As discussed in the
examples of California and Barbados, adoption of new green technologies to meet this
growth is being hampered by challenges inherent to both the demand and generation sides
that were not anticipated when the grid was developed decades ago. A ‘try it and see’
approach will meet neither the risk management profile nor the necessary rate of change
that is critical to achieve net-zero targets.

The University of Toronto’s Climate Positive Energy (CPE)'s $23 million Grid Modernization
and Testing Centre provides unique testing capabilities for the Canadian electricity industry
to help in the evolution to a more decarbonized, decentralized, and digitalized power
system. Its objective is to address the market capacity gap through technology testing and
real time simulation of various grid models. Micro-grid connections to renewable energy in
rural areas specifically in Northern communities is another important aspect that the centre
will service through its modelling capabilities.
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The Centre will accelerate the integration of energy solutions into the grid and provide
critical data to decision-makers involved in the transition, including generators, utilities,
regulators, municipalities, OEMs and SMEs. The Centre will work with these stakeholders to
help grow their technologies in several areas of exploration that align with their technology
roadmaps to accelerate the adoption of new technologies and solutions such as EV,
charging infrastructure, renewable energy solutions, energy storage, electrolysers, micro-
grids, cybersecurity, and protection and control devices.

The Centre creates visibility into the enablers that are required to
expand T&D. A list of key enablers is provided below.

* Review and refine current policies to facilitate easier, more
efficient grid interconnections for renewable energy
producers. This can involve streamlining the application
process for new connections and updating the technical
requirements to accommodate the variable nature of
renewable energy sources.

* Review and modify existing, or create new, incentives for the
development and integration of energy storage solutions.

* Re-purpose regulatory frameworks for a more flexible electricity market that facilitates
distributed energy resources and new business models such as power plants and
demand response programs.

*  Develop new utility models such as the DSO (Distribution System Operators) instead of
the current LDC (Local Distribution Company) to account for the changing role of
consumers to prosumers and the bi-directional communications of the grid.

* Identify regulatory changes required to incentivize utilities to innovate.

Learn about the Global Climate Finance Accelerator’s partnership with
Climate Positive Energy here.
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COLLABORATION

The transformation of the electricity sector presents a wealth of career development
opportunities, particularly as the industry shifts towards sustainable and renewable energy
sources. For historically marginalized communities, this shift can mean not only jobs but
also pathways to long-term careers and leadership roles. Opportunities extend beyond
simply participating to actually shaping the new energy landscape.

With the development of smart grids, renewable energy technologies, and energy storage
solutions, technological innovation is rapidly advancing. This advancement creates new
policy and advocacy positions to guide the electricity sector's regulatory and ethical
compass in ensuring it meets the needs of underserved populations. Jobs in installation,
maintenance, and operations of renewable energy infrastructure are growing, with a focus
on providing these skills to those in disadvantaged regions.

Technological advancement also promotes entrepreneurship, which is facilitated through
financial support, mentorship, and access to networks that can help launch and scale
energy-focused businesses. The goal is to create an inclusive environment that not only
welcomes diverse talent but also amplifies their voices and addresses historical imbalances
in access to opportunities. This comprehensive approach ensures the benefits of the
sector's growth are widely shared and that the future of energy is built by a workforce as
diverse as the communities it serves.

Recognizing these opportunities, combined with the fact that electrification in Canada relies
on lands and resources to which Indigenous nations are rights-holders, the First Nations
Major Projects Coalition (FNMPC) and Mokwateh partnered to create a National Indigenous
Electrification Strategy, “guided by two goals: (1) to position Indigenous nations as leaders
of Canada’s net zero transition, and (2) to remove economic, political, and regulatory
barriers to support and promote the development of Indigenous-partnered and -led clean
energy projects in Canada”.

In addition to the benefits of advancing Indigenous economic reconciliation, partnerships
between Indigenous Peoples and all parts of the electricity sector benefit from Indigenous
knowledge gained from the leadership roles Indigenous nations have played in electrification
from renewables (hydro, wind, and solar), to storage, to SMRs and geothermal.

The Transition Accelerator's Electrifying Canada supports “sustained collaboration” on
electrification by “coordinating, convening, and facilitating national and regional dialogues
among a diverse group of power producers, regulators, system operators, industry,
organized labour, Indigenous organizations, financial institutions, and civil society to share
knowledge and perspectives on challenges and solutions.” The initiative produces analysis
and insights on electrification system pathways and engages policy decision-makers to
address and eliminate identified barriers to accelerated electrification.

A
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TRANSFORMATION CULTURE

In the wake of the pandemic, many people have forgotten that cities are more than just
centers of work and habitation, but rather engines of innovation, propelling economic growth
and social evolution. They house commercial activity, leading universities, and research
institutions that generate cutting-edge knowledge and attract global talent, building a
community of practice that transcends knowledge into craft by putting theory into action,
sharpening practical skills through shared experience and dialogue. Individuals expand their
ideas through chance encounters on the streets or the various knowledge-sharing and
ideation collective hubs and events®.

Urban planning is critical to fostering this innovation by designing spaces that encourage
serendipitous interactions through accessible public areas that become living laboratories
for experimentation and entrepreneurship. The interconnectivity within a city allows for rapid
dissemination and iteration of ideas, transforming the urban landscape into an incubator for
scalable and sustainable solutions to global challenges.

This collaborative environment fosters an instinctive understanding of which approaches are
likely to succeed and which may falter, informed by the collective wisdom and diverse
perspectives of the group. It creates a network of expertise, enabling members to identify
and connect with the right peers who help each other navigate and overcome specific
challenges.

Municipal governments can amplify this effect by implementing policies that encourage
innovation, such as investing in specific areas of development on which to focus and then
supporting R&D and start-ups in these areas along with fostering public-private
partnerships. Federal governments can help their citizens "become bolder” by “supporting
people’s risk taking in new flexible labour markets...and widen eligibility rules (for social
safety nets) to recognize new varieties of work.”

While venturing into new ideas is the path through which true innovation and breakthroughs
occur, it also exposes an individual to negative repercussions because the responsibility is
not diffused among many. As the adage goes: “You'll never get fired for buying an IBM”. In
other words, to align with widely accepted norms carries less risk as any one individual is
shielded from blame due to the widespread nature of the determined course of action. But
“they (individuals taking risks on innovation) and their families shouldn’t have to bear those
costs alone — not least because society as a whole suffers when their productivity lapses.”'°

‘O—
8 Goldin, lan & Kutarna, Chris. Age of Discovery. Bloomsbury; 2017, pages 401 — 407.
9 & 10 lbid.
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STRATEGIC PLANNING

One key challenge in appropriately allocating capital to an equitable energy transition in
Canada lies in how the country decides to define and articulate its vision. Critics often
characterize Canada’s business environment as an oligopolistic hegemony, which
potentially leads to less favourable conditions for employees, consumers, and other
stakeholders due to a lack of competitive pressure. Those who support Canada’s current
economic environment believe that industry consolidation is an imperative for global
investment (e.g., favourable to shareholders).

This difference in approach highlights a fundamental debate about the role of government in
the economy: Whether to protect certain industries considered vital for national interest and
ensure stability through regulation or to promote an open competitive market environment
that encourages companies to innovate and differentiate themselves independently. A clear
strategic vision for determining which industries need government-protected competitive
advantages, and when these protections should be lifted to foster technological progress
and economic growth, will support the development of long-term, non-partisan policies
designed to increase Canadian innovation and productivity. Transparently communicating
this vision will enable current and would-be citizens to make informed decisions on where,
and how, to establish business. A clear roadmap for the future can help identify the
appropriate advisors to develop the policy and market infrastructure required to avoid
contradictory actions that could undermine stated objectives.

SRR

e

:' ‘ If those aren’t working,
maybe it’s time to try
something new.
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-

5. Next steps

Advancing climate solutions one project - one
partnership - at a time

The Accelerator’'s immediate next step is to pilot the proposed financing solutions with two
project developers in the mining and real estate sectors. The objective of this work is to
develop and refine a process — one project at a time to capture new opportunities
and lessons learned - for expediting the decarbonization of Canada’s economy.

Contact us at info@globalclimfin.com to express your interest in participating in our research
and pilot initiatives and lay the groundwork for securing the necessary capital to realize your
net-zero aligned industrial decarbonization projects.

Alternatively, join us in our efforts to move three pivotal projects from vision to reality,
ultimately contributing to the resilience and sustainability of communities on both a global
and local scale.
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2024 - 2025 PROJECT DEVELOPMENTS

The Accelerator is working with academic institutions globally to explore opportunities in the
following:

1. Demonstration project to create a financing platform for carbon removal technologies.

2. Policies and collaborative financing strategies to promote a circular economy that
capitalizes on the sustainable development of national resources. In Canada, for
example, supply and demand gaps, lack of local production, building code compliance,
and higher cost of products versus alternatives hinder development of a mass timber
industry, according to Mantle Developments. Meanwhile, Canada may be losing
ground in the race to build and export Small Modular Reactor (SMR) technology.

3. A cohesive international climate finance strategy for marine conservation and
education. The proposed project promotes youth development and community-building
conservation work throughout The Bahamas, Wider Caribbean and East Africa.
Research supports practical application of the critical interlinkages between capacity
building and innovative financing solutions for the blue economy and effective
community-driven marine protected area management, the objective of which is to
develop, implement, and finance resilience structures that effectively mitigate the
physical impact of climate change on small island states.

Image sources:

1.  https://www.bbc.com/news/science-environment-
65648361

2. https://www.britishcolumbia.ca/industries/mass-timber/

3.  https://www.ymebahamas.org/
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COLLABORATORS

The Accelerator engages with a diverse group of organizations to collaboratively advance
climate solutions.
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