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The Indigenous Peoples of the Prairie region are rightsholders with robust knowledge and close
connection to their traditional lands and with jurisdiction over their territories. The region we
refer to as the Prairies—spanning the provinces of Alberta, Saskatchewan, and Manitoba, is
home to incredibly diverse Indigenous lands and cultures, with multiple treaties, including
Treaties 1, 2, 3,4, 5, 6, 7, 8, and 10. We would like to acknowledge the traditional territories

of the Anishinaabe, Cree, Oji-Cree, Dakota, Dene, Assiniboine, Saulteaux, Nakota, Lakota,
Blackfoot, Nakota Sioux, T'suut’ina, Iyarhe Nakoda, and the homeland of the Métis Nation.

We offer respect to those who have long lived with and stewarded lands and waters across the
Prairies and recognize the ongoing leadership of First Nations and Métis communities. With
careful consideration and collaboration, natural infrastructure efforts can be an important part
of reconciliation and an opportunity to uphold the United Nations Declaration on the Rights of
Indigenous Peoples (United Nations, 2007).
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Natural infrastructure is a cost-effective solution to meeting many of our infrastructure needs,
particularly those related to water, such as the provision of clean drinking water, flood protection,
stormwater management, and climate change adaptation. Natural infrastructure encompasses
preserved, restored, and engineered ecosystems, and it harnesses the power of nature to support
human well-being through ecosystem services.

Mobilizing capital for natural infrastructure projects is critical for their wider implementation.
Historically, public funding from government agencies—such as funds dedicated to support
restoration or agricultural best management practices—has been the largest source of capital

for natural infrastructure. Nevertheless, commercial financing and private investments are
emerging as promising sources of capital for natural infrastructure projects. The private sector

is increasingly aware of such climate and nature risks as the increasing frequency of natural
disturbances and associated financial losses. Asset managers of large pools of capital could direct
it to finance nature-related projects. However, there are known barriers to natural infrastructure
investment. These include difficulties in quantifying and monetizing benefits, limited revenue
streams, and significant time lags between investment and the realization of benefits.

Interviews with 13 investors representing the insurance sector, asset management industry,
and impact investment firms (operating globally but primarily in Canada and the United
States) highlighted viable financing mechanisms for natural infrastructure projects. Carbon
and biodiversity credits, outcomes-based financing, natural asset companies, and insurance
instruments are either being actively implemented or under consideration by private investors.

There is also increasing interest in and application of carbon credits to finance nature-related
projects that sequester carbon. Canada has carbon protocols in place and under development
that are linked to natural infrastructure in addition to well-developed voluntary and compliance
carbon markets. Developments in the carbon market have sparked growing corporate interest
in purchasing carbon credits to fulfill sustainability goals and decarbonization commitments.
However, organizations are increasingly aware of the varying quality of carbon credits and the
importance of ensuring credible and verified carbon emission reductions.

At the same time, the value of natural infrastructure extends far beyond carbon sequestration,
to include a multitude of ecosystem benefits. For example, natural infrastructure creates
recreational and educational opportunities for local residents and tourists, improves water
quality and flood protection for downstream communities, and provides species habitat for the
benefit of both local and for distant communities. The outcome-based financing model works
well to finance natural infrastructure in light of this complexity. This model sees beneficiaries,
including federal and municipal governments and private companies, pay for specific services
provided by natural infrastructure, such as water quality improvement, carbon sequestration,
and biodiversity enhancement. This generates revenue and returns for investors. This financing
structure incorporates outcome metrics, providing a clear roadmap for achieving and verifying
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environmental and social outcomes and ensuring accountability and transparency. The

outcome-based model has been applied to finance natural infrastructure in the United States

through projects led by Quantified Ventures and Blue Forest. It has also been applied to finance

habitat improvement and restoration in Canada through the Conservation Impact Bond led by

Carolinian Canada.

The following insights shared by the private investors provide a general sense of direction of

how private capital can help finance natural infrastructure:

1.

Investors perceive natural infrastructure financing as less risky than it used to be, owing in
part to successful financing examples in the United States and other regions.

A financing mechanism that integrates performance-based metrics and brings in diverse
stakeholders, rightsholders, and beneficiaries of natural infrastructure (e.g., the outcome-
based financing model) holds promise for financing natural infrastructure, particularly in
restoration projects that generate revenue streams from new ecosystem services.

All levels of government have an important role to play as outcome buyers and policy
enablers regulating critical markets for ecosystem services and facilitating monetization
of ecosystem services. Governments can also provide low-interest loans and tax incentives
to investors in natural infrastructure and educate the public on the benefits of natural
infrastructure to increase the willingness to pay for its benefits by private investors and
taxpayers.

Intermediary organizations have an important role to play in coordinating and linking
the interests and capabilities of parties involved in the outcome-based financing models,
ensuring effective measurement and monetization of ecosystem benefits, bundling of
outcomes from several projects, and negotiating prices with the outcome buyers.

The implementation of credible and rigorous monitoring and verification processes for
outcomes delivered by natural infrastructure projects, along with the development of
outcome metrics through diverse and inclusive partnerships, such as with Indigenous
rightsholders, is imperative.

There is interest in natural infrastructure in the Canadian Prairie region, with potential
revenue generation through ecosystem services such as carbon sequestration. However,
the viability of the outcome-based financing model could be tested in pilot projects. These
pilot initiatives should have Indigenous involvement and demonstrate a commitment to
the process of reconciliation. The region would greatly benefit from the involvement of an
intermediary organization that coordinates stakeholders and rightsholders and creates a
project pipeline, given private investors' interest in deploying substantial capital.

When channelling private financing into natural infrastructure, special attention should
be paid to local land rights and access, ensuring project affordability and availability of
natural infrastructure projects for rural and underserved communities. Projects should

also ensure net improvements in environmental outcomes, especially when monetizing

and trading ecosystem services like carbon credits.
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Blended finance

Canadian Prairies
region

Ecosystem services

Externalities

Financing

Grey infrastructure

Infrastructure funding
deficit (gap)

Infrastructure
depreciation

Institutional investors

An approach to structuring project financing by involving investors
with different objectives and risk tolerances. It is often a strategy to

use public or philanthropic capital to leverage additional financing for
a project from commercial investors. The blended finance structure
makes it possible to lower the weighted average of the cost of capital for
the project.

The prairie landscapes of Alberta, Saskatchewan, and Manitoba.

Tangible and intangible benefits provided to humans from healthy
ecosystem functioning, such as clean air, water purification, recreation,
and natural medicines.

Externalities are the unintended impacts of a project, either beneficial
or detrimental, on individuals, the economy, society, and the
environment. These effects are not accounted for or financially borne
by the parties responsible for the project.

Investing with the expectation of a financial return in the form of
interest or dividends.

Human-built infrastructure, including dams, roads, pipelines, water
treatment plants, stormwater systems, and bridges, commonly made
from materials like concrete and steel. The primary purpose of these
structures is to meet targeted infrastructure objectives.

The difference between actual spending on infrastructure and spending
that is required to maintain infrastructure in good and functional
condition.

The decline in infrastructure value over time. Depreciation spreads
infrastructure costs over its useful life.

Firms or organizations that buy, sell, and manage investments on
behalf of clients.
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Natural assets

Natural infrastructure

Pension funds

Private investments

Public investments

Transaction costs

Diverse components of the natural environment, such as waterbodies,
forest ecosystems, and grasslands, that provide a range of ecosystem
services to human societies. The “asset” perspective views the
components of the natural environment as a resource from which
economic benefits could be derived.

Conserved, restored, or engineered ecosystems that provide specific
infrastructure outcomes, such as flood protection, as well as a variety
of co-benefits that support the environment, the economy, and
community well-being (Méthot et al., 2023). Natural infrastructure is a
subset of the broader field of nature-based solutions. Similar concepts
include nature-based infrastructure, ecological engineering, ecosystem-
based adaptation, natural assets, green infrastructure. For more
information, see Méthot et al. (2023).

Scheme that provides retirement income based on monetary
contributions from employers or members of a retirement program.

Investments made by for-profit companies and individuals, e.g.,
through private equity or investment funds.

Investments made by government and government-affiliated
organizations such as Crown corporations in Canada and state-owned
enterprises in other countries.

Expenses incurred when an exchange takes place. Transaction costs
take the form of fees or commissions during the monetary exchange.
Transaction costs can also include time commitments and associated
costs of bringing partners together or establishing and coordinating
complex financial arrangements.
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Our society relies on infrastructure for key services needed to ensure a good standard of living—
roads for transportation, water treatment plants for clean drinking water, power plants for energy
generation, and parks for recreation. However, as our communities grow, our infrastructure isn’t
keeping up—and climate change is making our infrastructure even more vulnerable (BluePlan
Engineering, 2019). It is critical to innovate in approaching the problem of the infrastructure
funding deficit so that our society can simultaneously address the issue of aging infrastructure,
meet the needs of a growing population (Statistics Canada, 2022c), and increase the resilience of
infrastructure to extreme weather events and a changing climate.

The established approach to meeting core infrastructure needs is through building “grey”
infrastructure, such as roads, pipes, water treatment facilities, storm drains, and dams for water
supply. Grey infrastructure is often expensive to build, has a finite lifespan and a large carbon
footprint, and can lead to additional externalities on the environment, including degraded habitat
and water quality, impacting the health of communities (Canadian Council of Ministers of the
Environment, 2021).

Natural infrastructure—i.e., conserved, restored, and engineered ecosystems—works with nature
to meet our infrastructure needs. If well designed and effectively managed and monitored, natural
infrastructure can provide services comparable to grey infrastructure while delivering additional
economic, environmental, social, and cultural benefits (Canadian Council of Ministers of the
Environment, 2021; Méthot et al., 2023).

Wider implementation of natural infrastructure will require building municipal capacity! and
strengthening the enabling policy environment.2 It will also be critical to have strategies in
place to mobilize investments from diverse sources. Currently, the public sector is the major
capital provider for natural infrastructure globally and in Canada (Hudson et al., 2023; United
Nations Environment Programme [UNEP], 2023). UNEP (2023) estimates that current public
and private financial flows to nature-based solutions globally amount to USD 154 billion per year,
with public funds accounting for 83%. There is public funding support for natural infrastructure
in Canada (Box 2), and the sector will continue to be a key source of funding. Nevertheless,
public funding alone cannot accelerate natural infrastructure adoption at the scale needed,
considering that public budgets are often constrained (Deutz et al., 2020; UNEP, 2022; Green
Purposes Company & Finance Earth, 2021).

1 Capacity building for municipalities will improve their infrastructure asset management and ability to identity
natural infrastructure opportunities. It can be achieved through education, training and communication materials and
programs.

2 Government policies set standards and guidelines for natural infrastructure implementation and provide a range of
regulatory and financial incentives for natural infrastructure adoption.
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Access to commercial financing, such as that from banks and private investors, particularly
institutional investors, constitutes a significant source of financing capable of bridging the
infrastructure funding gap. Globally, USD 87 trillion of assets under management could be
made available for investments into natural infrastructure (Green Purposes Company & Finance
Earth, 2021). Canadian financial assets under management were estimated to be around
CAD 4 trillion in 2022 (TD Asset Management, n.d.). However, there are known barriers to
natural infrastructure investment, such as difficulties in quantifying and monetizing benefits,
limited revenue streams, long time lags between investment and the realization of benefits,
and insufficient project scale to attract large capital providers (Hoekstra, 2022; Hudson et
al., 2023; Organisation for Economic Co-operation and Development [OECD], 2022; World
Bank Group, 2020).

To identify viable pathways for private sector financing for natural infrastructure (with a focus on
solutions for the Canadian context), the authors of this study interviewed 13 investors from the
insurance sector, asset management and impact investment companies operating in Canada, the
United States, and around the world. The interviewees shared their opinions on challenges and
solutions related to financing natural infrastructure, successful financing structures, and incentives
that would enable them to invest more in natural infrastructure projects. The intent is to find
scalable financing mechanisms for the Canadian context that, along with the growing pipeline of
projects, would increase natural infrastructure adoption and improve environmental outcomes.

Box 1. Natural Infrastructure for Water Solutions Initiative

This study is part of the Natural Infrastructure for Water Solutions (NIWS) Initiative led by
[ISD, which aims to scale up the adoption of natural infrastructure in the Canadian Prairies
region. This is the vast region of grasslands, wetlands, lakes, and cropland in the provinces
of Alberta, Saskatchewan, and Manitoba. This region is known for its flat terrain and its
importance for agricultural production, accounting for 82.3% of total farm area in Canadaq,
and 54% of total farm operating revenues, based on Canada's 2021 Census of Agriculture
(Statistics Canada, 2022a, 2022e).

Natural infrastructure solutions for water services on the Prairies—such as grassland
and wetland restoration and conservation, on-farm water retention, floating treatment
wetlands for wastewater lagoons—have been tested and proved effective for the region;
however, wider adoption is needed (Birnie, 2021; Bramadat-Willcock, 2021; Puzyreva et al,
2022). Considering its flat topography, historical drainage of wetlands, and associated
loss of water storage capacity that naturally mitigates floods and protects water quality,
this region presents an opportunity to improve water management by scaling up natural
infrastructure adoption while achieving economic prosperity, social well-being, and
community resilience.

[ISD.org 2
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The paper provides some background on the infrastructure gap and investment needs of the
water sector in Section 2.1 before presenting a range of natural infrastructure solutions (Section
2.2) and discussing the factors influencing the choice of financing instruments for natural
infrastructure (Section 2.3).

The financing instruments suggested by the interviewees and overarching takeaways are
summarized in Section 3, including an assessment of their applicability to the Canadian Prairies
region. The Canadian Prairies region comprises a significant area of agricultural land and
multiple urban and rural communities, and it is a geographical focus of the NIWS Initiative (Box
1). Finally, Section 4 presents the ethical considerations of scaling up private financing for natural
infrastructure.
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2.1 Closing the Infrastructure Gap in Canada

An “infrastructure deficit” or “infrastructure gap” measures the difference between actual
spending on infrastructure and the spending that is required to maintain infrastructure in

good and functional condition (Urban Systems, 2017). There is no perfect and consistent
understanding of the infrastructure gap in Canada and the Canadian Prairies region due to data
limitations and varying methodological approaches.

There is an incomplete understanding of the infrastructure gap in Canada
and across the Canadian Prairies region.

The Canlnfra Challenge and the Boston Consulting Group (n.d.) summarized past research
on the Canadian infrastructure gap, estimating it to be between CAD 50 billion and CAD 570
billion, with an average between CAD 110 billion and CAD 270 billion (p. 9). These estimates,
however, are outdated, originating from Mackenzie (2013) for 2013-14 and the Federation of
Canadian Municipalities for 2007 (Mirza, 2007). This lack of knowledge about infrastructure
assets is not unique to Canada; it is a common issue in other countries as well (OECD, 2022).

Despite being imprecise and dated, the figures underscore the significant scale of the gap. The
lower bound of the average estimate (CAD 110 billion) surpasses the 2022 GDP of Manitoba
(CAD 88 billion) (Government of Manitoba, 2023). This necessitates a substantial increase in
annual infrastructure funding, in addition to regular investments, to address the gap. Additional
investments are required to make infrastructure resilient to climate change and able to withstand
extreme weather events.

Recent government commitments, such as the CAD 33 billion Investing in Canada Infrastructure
Program for public transit, green and recreational infrastructure, and rural and northern
community projects, as well as the CAD 3.375 billion Disaster Mitigation Adaptation Fund

for large-scale disaster risk management projects, may have narrowed the above-mentioned
infrastructure gap. However, determining whether the gap is genuinely shrinking is challenging
due to the lack of consistent measurement of Canada's infrastructure assets. As mentioned in
OECD (2022, p. 70), "Limited knowledge and data on both the state of infrastructure and
existing financial flows make it difficult to identify or monitor problems and properly plan
improvements and are thus a major barrier to investment." The Canadian government is
developing its first National Infrastructure Assessment in recognition of this knowledge gap. This
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assessment aims to better understand the gap between current infrastructure status and future
needs, exploring opportunities for public and private sector funding, financing, and innovative
payment methods (Government of Canada, 2021a).

The 2019 Canadian Infrastructure Report Card revealed concerning findings about Canada's
water infrastructure. It found that 30% of linear assets, such as water and wastewater pipes, are in
fair or worse condition (BluePlan Engineering, 2019). For non-linear infrastructure, such as water
treatment plants and reservoirs, 21.4% of potable water assets, 30.6% of wastewater, and 16.2%
of stormwater infrastructure are in fair or worse condition (BluePlan Engineering, 2019).

Statistics Canada's 2020 Canada Core Public Infrastructure Survey (2022a) underscores the
challenge, stating that, despite increased capital expenditures and construction, investments have
not kept up with the deterioration of existing assets, with the remaining useful life of water and
sewage infrastructure declining from 2017 to 2021 (p. 2). This issue is not unique to Canada; the
OECD (2022) notes that renewal rates in the water supply and sanitation sector in EU countries
are typically below what is needed for the assets' life expectancy.

Cumulative net investments in water infrastructure in Canada and the
Prairies, 2017-20213
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5,000
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2,000

1,000
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Source: Author diagram based on Statistics Canada, 2022f.

3 "Investments minus depreciation". Further meaning of this graph is explained in the first paragraph on the next page.
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Across the Canadian Prairies,* investments in water-related infrastructure have not kept pace with
depreciation® (Figure 1;Table Al; Statistics Canada, 2022f). Figure 1 illustrates a declining trend
in net investments in water-related infrastructure from 2017 to 2021, resulting in an accumulated
deficit of approximately CAD 3 billion over this period of time (blue section of the graph).

There is a growing water-related infrastructure gap across the
Canadian Prairies.

Municipalities own and operate most public water utilities in Canada, providing water-related
services such as potable water, wastewater, stormwater, rural drainage, irrigation, and flow control
and flood protection (Statistics Canada, 2022b). Canada's water infrastructure is funded from

a mix of sources, including municipal, provincial, and federal governments, with some limited
support from the private sector (Ait-Ouyahia, 2006; Chattha, 2021; Infrastructure Canada,
n.d.-a, n.d.-b).

Drinking Water and Wastewater

Canadian utilities providing drinking water and wastewater services derive their revenues
primarily from fees collected for their services. According to the Canadian Water Network (2018),
“Water sales and wastewater fees account for approximately 80% of NWWBI¢ [National Water
and Wastewater Benchmarking Initiative] utility total revenues, with the remaining 20% generated
from a combination of other service charges (development charges, fees), provincial and federal
grants, development charges and other sources” (Canadian Water Network, 2018, p. 16; Figure
2)7.This revenue is intended to cover all costs associated with operating water systems, including
operations and maintenance, source protection, and pollution prevention (Canadian Water
Network, 2018).

Regarding First Nations' water and wastewater infrastructure in Canadian provinces (excluding
British Columbia), First Nation chiefs and councils currently oversee their daily operations on
reserves, whereas the federal government provides advice and financial support for construction,
operations, and maintenance (Government of Canada, 2021b). The government of Canada

4 Canadian provinces of Manitoba, Saskatchewan, and Alberta.
5 Loss of value due to aging.

6 The NWWBI collects operational and financial data annually from 55 participating utilities, municipalities and
regions from British Columbia, Alberta, Manitoba, Saskatchewan, Ontario, Quebec, and Nova Scotia to identify best
practices and performance improvement opportunities (Canadian Water Network, 2018).

7 For the list of all revenue options—both “user pay” and “not user pay”—that are available to municipalities for
funding water and wastewater infrastructure, see Federation of Canadian Municipalities and National Research
Council (2006).
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intends to gradually transition these services to First Nation-led organizations, which will assist
communities in financing, procurement, and maintenance of water and wastewater infrastructure
(Government of Canada, 2022b). One transition has already occurred in Atlantic Canada

in 2022, with the Atlantic First Nations Water Authority taking responsibility for operating,
maintaining, and upgrading water and wastewater assets in participating First Nations. This
initiative is funded from the federal government budget over the next decade (Atlantic First
Nations Water Authority, 2022; Indigenous Services Canada, 2022).

Figure 2. Average breakdown of revenue sources of water and wastewater
utilities in Canada

100 —
Other
Development Charges OTHER includes property taxes and
6 interest earned on utility investments
Service Charges
Government Grants DEVELOPMENT CHARGES are designed
80 — to recover the capital costs of expansion
to serve new development
70 —
SERVICE CHARGES include connection
charges, late payments, new accounts,
60 | overstrength wastewater surcharges, etc.
GOVERNMENT GRANTS are from
provincial and/or federal governments
50 —
Water and Wastewater Rates WATER AND WASTEWATER RATES
40 | includes revenue from water sales
Z(0) =
200) |=
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Source: Canadian Water Network, 2018, reprinted with permission.
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Stormwater

Historically, there have been challenges in securing funding for stormwater infrastructure
upgrades in Canada. Stormwater infrastructure construction and operation are primarily funded
through property taxes, but this funding source is considered unreliable due to competition

with other municipal services (Canadian Water Network, 2018). Additionally, some properties
that generate stormwater runoff, such as schools and government-owned land, are exempt from
property taxes. When funding falls short, raising property taxes can face political opposition.

Furthermore, while property taxes support the installation of stormwater infrastructure based
on property values and development charges, there is limited funding available for upgrades
(Canadian Water Network, 2018; Environmental Commissioner of Ontario, 2016). Government
grants often don't cover operation and maintenance costs (Environmental Commissioner of
Ontario, 2016), resulting in ill-equipped stormwater assets that are vulnerable to extreme flood
events, erosion, and water pollution (Canadian Water Network, 2018).

To address this, Canada is increasingly adopting dedicated user-pay approaches, like stormwater
user fees, for funding both the installation and maintenance of stormwater infrastructure
(Canadian Water Network, 2018; STEP, 2020). This "user fee" approach is generally
recommended for all types of water infrastructure for its sustainability while having the socio-
economic situation of the paying users in mind and ensuring equity (Canadian Water Network,
2018; City of Hamilton, 2023; Ragan & Harcourt, n.d.; Sahib, 2020).

As mentioned, utilities use a mix of funding sources for water infrastructure, with the largest share
derived from user fees in the case of water and wastewater infrastructure. Utilities can pay for the
renewal of infrastructure from their savings/cash reserves accumulated from user fees, borrow and
repay the money over time through low-interest loans and bonds, or a combination of the two
(Canadian Water Network, 2018). The advantage of debt financing?® is that it spreads out the costs
over a longer period of time, which promotes intergenerational equity, and the costs are not borne
entirely by the current users. However, utilities need to ensure sustainable cost recovery through
their operations to repay the loan and the cost of debt service.

2.2. The Role of Natural Infrastructure

Amid the challenges of funding conventional grey water infrastructure, natural infrastructure
emerges as a viable solution when carefully managed, designed, and maintained. Natural
infrastructure can be a conserved ecosystem, a restored ecosystem, or a nature-based engineered
feature (Figure 3), and can either directly deliver infrastructure services or enhance and

protect infrastructure service delivery from grey infrastructure (United Nations Environment

8 Debt financing is a method of raising capital by borrowing money from lenders or investors, with the obligation to
repay the borrowed amount along with interest over a specified period.
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Programme, 2023). While cost-efficiency depends on specific projects and locations (Ishaq et al.,
2023; Puzyreva et al., 2022), mounting evidence indicates that natural infrastructure can offer
cost-effective solutions for various infrastructure needs (Eyquem et al., 2022; Eyzaguirre et al.,
2023; Méthot et al., 2023; UNEP et al., 2014; World Economic Forum et al., 2022). Bassi et al.
(2021) estimated that in the global water and sanitation sectors, natural infrastructure could cover
25% of investment needs, surpassing grey infrastructure by being 50.7% more cost-effective. It
has also demonstrated cost savings in water supply (Gray, 2019), stormwater (City of Edmonton,
2014), and wastewater (American Rivers et al., 2012).

In contrast to grey infrastructure that depreciates over time, natural infrastructure can appreciate
if managed well, delivering more benefits as time passes (Gartner et al., 2013; Lieuw-Kie-Song
& Pérez-Cirera, 2020; Roy, 2018). For example, the water quality benefits of a restored wetland
increase over time when the vegetation is more established, making it sustainable and cost-
effective over the long term.

Natural infrastructure can also deliver multiple environmental and social benefits simultaneously,
leading to greater societal return on investment. For example, a constructed wetland designed
for water treatment and improving downstream water quality can, at the same time, provide
recreational and educational services, as well as flood control, carbon sequestration, and species
habitat. These ecosystem services are critical and correspond to many environmental agendas
and goals, such as the Kunming-Montreal Global Biodiversity Framework,® Canada’s National
Adaptation Strategy, and actions under Canada’s 2030 Emissions Reduction Plan.

Natural infrastructure can be implemented alone or as part of hybrid approaches where grey
and natural elements complement each other to optimize performance given specific needs.
For example, wetlands can be incorporated at the polishing stage of wastewater treatment in
combination with grey infrastructure for primary and secondary treatment.

The range of costs associated with natural infrastructure varies depending on the natural
infrastructure type!l9 and factors such as project complexity, labour requirements, machinery, and
site topography and location. (City of Edmonton, 2011; Ishaq et al., 2023). The typical costs of
natural infrastructure projects include

+ feasibility studies, development of the design, engineering!!

 installation costs, such as costs of acquiring land,!2 labour, seeds

* maintenance costs, such as improvements to soil and vegetation (e.g., mulching), repairs
of components of natural infrastructure (e.g., culvert repair in water retention projects)

9 https://www.cbd.int/gbf/

10 For example, conservation of ecosystems avoids many of the extra costs associated with ecosystem restoration.

11 Vajjhala (2020) emphasizes several stages of upfront work required for most natural infrastructure projects such
as identifying and framing “infrastructure options that respond to a primary beneficiary or stakeholder(s’) need” and
developing initial project concepts, design specifications, and conducting feasibility studies (p. 10).

12 Costs of acquiring land for a natural infrastructure project can be significant, for example the land acquisition for the
La Broquerie tertiary wetland treatment system in Manitoba, Canada (SteinbachOnline.com, 2017).
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Figure 3. Categories and examples of natural infrastructure

A Conserved Ecosystems Aa Restored Ecosystems ¢ Engineered Ecosystems
Conserving existing natural Restoring or enhancing Engineering and constructing
ecosystems to prevent their degraded ecosystems to new ecosystems that

loss and/or optimizing their deliver infrastructure incorporate ecosystem
function to enhance outcomes features to deliver
infrastructure outcomes infrastructure outcomes
Examples Examples Examples

Wetland, grassland, floodplain, Wetland, grassland, Constructed wetlands, water
and forest conservation, floodplain, and forest retention sites, floating
riparian buffers, and urban restoration, riparian buffers, treatment wetlands, soil cells,
tree canopy and urban tree canopy green roofs, and bioswales

Source: Méthot et al,, 2023.

2.2.2 Beneficiaries and Implementing Parties

Federal, provincial, and territorial governments, as well as local authorities in Canada are
responsible for infrastructure service delivery in Canada. For water services specifically,
municipalities are responsible for implementing and maintaining water-related infrastructure,
such as stormwater management, water supply systems and wastewater treatment facilities, and
would have a key role in adopting natural infrastructure approaches. At the same time, natural
infrastructure can have many proponents and interested parties involved in the conservation,
restoration, or engineering of natural features in urban and rural settings, such as watershed and
conservation groups, farmers, homeowners, and Indigenous Peoples and communities.

Different stakeholders and rightsholders may be interested in different
outcomes and benefits of natural infrastructure.

The benefits of natural infrastructure can accrue to multiple entities, which is an important
consideration for mobilizing funding for these projects. In the case of landscape restoration,
municipal stormwater engineers may be interested in flood mitigation and improving water

IISD.org 10


IISD.org

Financing for Natural Infrastructure Projects: ('
Viable pathways to scale up natural infrastructure investments on the Canadian Prairies

quality, federal policy-makers may be interested in how landscape restoration helps communities
adapt to climate hazards and improve biodiversity, food processors and restaurant chains such

as McDonald’s and Cargill might be seeking carbon offsets from ecosystem restoration, and

the insurance sector sees value in reducing risks and vulnerability to extreme weather events

to reduce compensation payouts. Based on the motivations of each group, there is potential to
design innovative funding mechanisms for natural infrastructure implementation (for example,
the outcome-based financing model discussed in Section 3.1.3). Vajjhala (2020) recommends
identifying the clear lead beneficiary or a consolidated group of beneficiaries to initiate the natural
infrastructure project.

There are multiple types of capital available for natural infrastructure projects and several factors
that influence the choice of financing instruments detailed in the following section.

2.3. Investing in Natural Infrastructure: Key concepts

Since water-related and other ecosystem services provided by natural infrastructure at scale
benefit many water users in the watershed, government is well placed to invest in natural
infrastructure on citizens’ behalf, especially when projects are implemented on public land. At the
same time, private land—covering 11% of Canada’s total landmass (McFatridge, 2018)—plays
an important role in providing ecosystem services, and some efforts aim to invest in private land
conservation and restoration (e.g., the Alternative Land Use Services [ALUS] model in Canada).
Therefore, as mentioned earlier, the potential project proponents and partners could vary and
may include conservation organizations, private landowners, government, municipalities, and
urban developers.

Public and private organizations, such as municipalities and private sector companies, can raise
capital for natural infrastructure projects from public or private sources as part of their operations
through debt and equity financing and grant funding.!3 Larger natural infrastructure projects
can also be financed directly via a Special Purpose Vehicle by debt and equity instruments.
Financial incentives provided by governments to private investors (e.g., tax incentives or

catalytic capital to get projects off the ground) can play a significant role in the uptake of natural
infrastructure (Climate Bonds Initiative, n.d.; Georgetown Climate Centre, n.d.).

The following section describes these general financing options for infrastructure projects with
examples of possible applications to natural infrastructure in the context of Canada/the United
States/Europe when available. Note that these examples do not represent an exhaustive list of

13 More common in the case of public sector and not-for-profit organizations.

[ISD.org 11


IISD.org

Financing for Natural Infrastructure Projects: ('
Viable pathways to scale up natural infrastructure investments on the Canadian Prairies

investment mechanisms.14 Also, some of these established ways to raise financing have had only a
limited or no known application to natural infrastructure to date (e.g., equity financing); however,
other ways to raise funds are more common in cases of natural infrastructure (e.g., government
grant funding).

Debt

What is it?

Debt financing involves borrowing money and paying it back with interest. Investors can
contribute debt capital for financing projects by various means, including bonds, debt
instruments, or loans. The project developer agrees to repay the principal debt along with accrued
interest within a specified timeframe.

How can it help finance natural infrastructure?

Municipalities looking to invest in natural infrastructure can issue “use of proceeds bonds,” such
as green bonds, to attract capital from the private sector. The capital raised from selling these
bonds is earmarked for a particular project and purpose, e.g., natural infrastructure projects that
have a positive, measurable impact on the environment. Another type of bond (known as pay-
for-results/pay-for-success) is tied to the performance of the project, where the interest paid to
investors varies based on the achievement of targets specified in the agreement. These bonds can
be purchased by asset management companies (e.g., pension funds investing on behalf of a group
of individuals).

In general, bonds have usually been issued by water utilities to finance large capital projects like
wastewater treatment plants (Gartner et al., 2013). The money borrowed this way can later be
repaid from water rate revenues. It should be noted that bond financing works better for large-
scale projects and might not work well for smaller landscape restoration unless projects are
bundled. For any debt financing, investors need to be confident in repayment. As stated in OECD
(2022, p. 72), “Investors seek evidence that providers have a strong ability to manage taxes and
tariffs, collect revenues, prepare and manage transparent budgets, devise capital plans, co-ordinate
contracts and tender processes.”

Green banks in the United States, for example, offer low-cost debt financing to clean energy
projects that reduce emissions (EPA, n.d.-a). Connecticut Green Bank was the first bank
established in the United States in 2011 and, since 2021, has been expanding its financial
offerings to projects in the “areas of environmental infrastructure,” such as water, parks, and land
conservation (Connecticut Green Bank, n.d., 2023). In the United States, investments in climate
resilience projects are often made through statewide bond measures; states issue and sell bonds

14 Some recent publications that provide more details on various financing options available for restoration of nature,
improving biodiversity, and climate change adaptation through nature-based solutions include Gouett et al. (2023),
Rendlen & Uzsoki (2021), and the Smart Prosperity Institute (2021).
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and allocate funds toward activities that mitigate the impacts of climate change, such as nature-
based climate solutions.15

Equity
What is it?

Equity financing implies that the investor is providing capital for a share of ownership and profits
of the project/company. Equity investments are generally considered riskier than debt, which is
often reflected in the risk-adjusted return on these investments above the debt return (Informed
Investor, 2023).

How can it help finance natural infrastructure?

Various entities can finance natural infrastructure projects by obtaining a share of ownership,
i.e., equity stake, in the project, which will enable them to share its profits. (for example, in

the case of the government, providing public land for an equity stake in the entity operating
natural infrastructure). Examples of equity investments in natural infrastructure are very limited.
One case that aligns with this instrument is the model implemented by Ecosystem Investment
Partners in the United States. Ecosystem Investment Partners is a private equity firm that invests
in ecological restoration and conservation by acquiring, restoring, and permanently protecting
lands, which enables them to establish mitigation banks that sell ecosystem credits to businesses
looking to offset unavoidable and permitted environmental impacts (Ecosystem Investment
Partners, n.d.).

Another example of equity financing is private investors allocating capital to a water utility for a
share of ownership in the public water utility. However, this rarely happens in Canada (Federation
of Canadian Municipalities & National Research Council, 2006). The water utility would then use
the capital raised to invest in a natural infrastructure project.

A private investor also has the option to directly invest equity capital in natural infrastructure
projects by acquiring shares or direct ownership. Typically, when it comes to conventional
infrastructure projects, investors generate profits or bear losses based on the financial success of
the project, receiving dividends or distributions that align with their ownership interests.

Grants

What are they?

Grants are money provided for specific purposes by governments, private companies,
philanthropic groups, or individuals. Grants do not need to be repaid and are often awarded

15 See B-867 Drought, Flood, and Water Resilience, Wildfire and Forest Resilience, Coastal Resilience, Extreme
Heat Mitigation, Biodiversity and Nature-Based Climate Solutions, Climate Smart Agriculture, Park Creation and
Outdoor Access, and Clean Energy Bond Act of 2024. https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill
1id=202320240SB867
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competitively through calls for proposals. Grants tend to be smaller in amount and often serve
to “spark catalytic change in a field or region” and in the predevelopment phase of natural
infrastructure projects (Vajjhala, 2020, p. 11).

How can they help finance natural infrastructure?

Governments can make funding available through dedicated funding programs to meet specific
objectives like flood control, carbon sequestration, or other priorities. Provincial and federal
government grants are one-time investments made to support natural infrastructure projects.
Grants can also fund project development costs. They do not require repayment but may require
matching funds (they are, therefore, not a financing mechanism). See Box 2 for an analysis of
public sector grant funding allocated to natural infrastructure in Canada.

Performance-Based Payments

What are they?

Performance-based payments also do not require repayment; however, they are contingent upon
delivering a service. The standard mechanism applicable to natural infrastructure projects is
payments for ecosystem services associated with sustainable land-use practices that reward the
continuous provision of ecosystem services, such as water treatment and carbon sequestration.

How can they help finance natural infrastructure?

Private donors (e.g., individuals, foundations, or businesses relying on clean water or looking to
reduce water risks) can make philanthropic investments in landscape restoration or other types of
natural infrastructure. The ALUS program in Canada is partially funded by private foundations
and philanthropic organizations that have an interest in environmental sustainability. It provides
payments to farmers and landowners to implement practices that benefit the environment
(ALUS, n.d.). In the United States, the Inflation Reduction Act (IRA) of 2022 made historical
investments in water, climate resilience, and biodiversity by making a commitment of USD 24.9
billion to help farmers and forest landowners implement voluntary climate-smart conservation
practices, with USD 850 million being made available in 2023 (Bipartisan Policy Centre, 2022;
Hill-Gabriel & Cep, 2023). Moreover, the Bipartisan Infrastructure Law in the United States
signed on November 15, 2021, is investing USD 50 billion to increase resilience to extreme
weather events, including through ecosystem restoration, and USD 55 billion in drinking water,
wastewater, water reuse, conveyance, and water storage infrastructure (The White House, 2022).
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Box 2. Analysis of grant funding for natural infrastructure in Canada

Based on the analysis of 24 federal and provincial programs with available funding data,
Saleh and Puzyreva (2024) estimated that approximately CAD 346.6 million in grant funding
is directed toward natural infrastructure annually across Canada by federally funded
programs such as the Disaster Mitigation and Adaptation Fund and Investing in Canada
Infrastructure Program. About CAD 69.3 million in funding is invested in the Prairies. Looking
at provincially funded programs in the Prairies, Saleh and Puzyreva (2024) estimated

that an additional CAD 29.1 million is directed toward natural infrastructure annually in

this region, totaling CAD 98.4 million/year. While some of these grants directly target
natural infrastructure, it is more common for them to invest indirectly via investments in
conservation, restoration, or resilience.

As demonstrated, there are various ways in which the private and public sectors can invest in
natural infrastructure.

Natural infrastructure projects are particularly well suited for blended
finance schemes that mix various sources and types of financing and,

more importantly, try to leverage public and philanthropic funds to de-risk

investments and attract the participation of private finance.
(Earth Security, 2021)

In the case of conservation and restoration projects, blended finance structures can effectively

capture a suite of ecosystem service value streams (Smart Prosperity Institute, 2021) (see Section

5.1.3). Green banks in the United States are examples of a blended finance mechanism used to
finance clean energy projects and, increasingly, nature-based solutions (Earth Security, 2021;

Nicholas Institute for Environmental Policy Solutions & Environmental Policy Innovation Center,

2023). Green banks can offer credit enhancements and co-investments to leverage private capital
(United States Environmental Protection Agency [EPA], n.d.-a). Another example of the blended

finance strategy is the Clean Water and the Drinking Water State Revolving Funds (CWSRFs),

which are public sources of funds in the United States for water infrastructure projects that raise

additional capital from U.S. capital markets to increase lending capacity (OECD, 2022). The
funds can also provide guarantees on local debt to improve access to credit markets and reduce
interest rates for applicants installing water infrastructure (EPA, n.d.-b).
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Section 2.3.1 discussed the common ways natural infrastructure projects could be financed

based on the typical mechanisms applied to infrastructure projects. The capital providers are
typically the entities interested in sustainability-related outcomes provided by the project and are
both direct and indirect beneficiaries of natural infrastructure’s ecosystem services. The specific
financing or funding structure for a natural infrastructure project (debt, equity, philanthropic
funding, government grants, blended finance, etc.) would depend on a combination of the

following factors:

Direct Revenue Generation. As shown in Figure 4, private financing favours natural
infrastructure projects that generate direct and stable revenues and predictable returns—
through water tariffs, user fees, taxes, and other payments from the beneficiaries. Public
and philanthropic funders are instead more open to projects with non-monetary benefits.
In some contexts, however, where the risk of high-impact disasters is significant, cost
savings can be a compelling motivator for investors and/or beneficiary funders. In the
Western United States, for example, water supply and infrastructure protection from
reducing the risk of catastrophic fire has driven public investment in fuel reduction and
ecosystem restoration projects (U.S. Department of Agriculture Forest Service, 2022).
As climate change increases the severity and frequency of natural disasters, risk reduction
may become a greater motivator for natural infrastructure financing. Overall, capital
mobilization from paying beneficiaries is critical for scaling up private investments in
natural infrastructure projects. In turn, the potential for revenue generation depends

on the proximity of natural infrastructure to users of its services, their willingness to

pay for the benefits, and the socio-economic context. There are also important equity
considerations, as mentioned in Canadian Water Network (2018, p. 25): “There are
certain instances, such as small, rural and remote communities where the cost of
services exceed users’ capacity to pay, where there is a need for government subsidies,

at least in the short-term.” Also, new revenue streams that are enabled by government
regulations can emerge over time and create opportunities for private financing of natural
infrastructure, such as regulated carbon markets (see Section 3.1.1).
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Figure 4. Potential sources of capital for natural infrastructure projects
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Source: Vajjhala, 2020.

Type of Natural Infrastructure. Preserving an existing ecosystem may be best
supported with a conservation agreement, while the restoration or engineering of natural
infrastructure may require different mechanisms (e.g., see Section 5.1.3). The type

of natural infrastructure and the benefits that accrue from it also influence a project’s
investment horizon, which is an important consideration for investors. For example,
pension funds are more interested in long-term investments to match their long-term
liabilities, while some investment funds may be interested in shorter-term investments.
Typically, natural infrastructure projects are long-term endeavours because planted
vegetation and associated ecological processes need time to get established for maximum
benefits. Carbon accumulation in restored wetlands, for example, can take decades to
build to its original condition, and even then, it might fail to fully restore original levels of
wetland ecosystem function (Burden et al., 2019; Mateos-Moreno et al., 2012). Factors
such as management and climate also play an important role in a wetlands’ ability to
deliver benefits such as carbon sequestration (Valach et al., 2021).

Investors’ Objectives. Different investors are attracted by different outcomes and
ecosystem services provided by the natural infrastructure project. There are private
investors interested in monetary returns (cash flow) and non-monetary returns (i.e.,
nature-positive impacts that are not used for offsets, such as favourable corporate social
responsibility and environmental, social, and governance [ESG] ratings). Therefore, the
financing mechanism and conditions for the provision of capital could differ based on
these motivations.
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The Scale of Natural Infrastructure Projects. In the case of a natural infrastructure
project implemented on a watershed scale and requiring large landscape planning,
government is usually involved. These projects are also likely to involve public land (in
Canada). Larger-scale projects tend to be better able to attract institutional investors. In
addition, there is an economy of scale associated with larger projects when it comes to
transaction costs such as time, procurement, cost of capital, and so on. Smaller projects
implemented on farmland and delivering water quality benefits can be bundled, and their
outcomes sold to the larger benefiting entity, like government.

Perception of Natural Infrastructure Performance Risks. This is especially relevant
for outcome-based financing involving private financiers (Section 3.1.3). For outcome-
based financing, the risk of achieving stated outcomes is determined by how well the
natural infrastructure is evaluated, the type of metrics selected, and required government
regulatory compliance (e.g., for water utilities). Typically, the risks associated with the
natural infrastructure project performance are negotiated and distributed across investors
in the financing structure. As noted in OECD (2022, p. 110), the perception of risks is
“heterogeneous, depending on the actor and their motivations and incentives to act.”

Policy Resiliency. This extends to various elements of the enabling policy environment,
including enforcing regulations related to the environmental targets that natural
infrastructure can help meet, and the development and enforcement of compliance
markets and industry reporting standards.16 Clear, consistent, and long-term policies
ensure predictability for businesses and are important for increasing private investments
in natural infrastructure. For example, if the enabling policy for biodiversity and carbon
markets is strong, transparent, and oriented toward the long term, it can increase the
confidence of private investors in channelling their capital toward natural infrastructure
that produces these ecosystem benefits.

There has historically been less diversity in terms of instruments and vehicles used to channel

private capital into the water sector (OECD, 2022). Natural infrastructure for water services is

a new investment opportunity with the potential for a meaningful impact for private investors,

especially those driven by ESG motivations. However, it has some challenges in terms of

successfully raising private capital. Known barriers to natural infrastructure investment are

difficulties in quantifying and monetizing benefits, lack of revenue streams, long time lags between
investment and the realization of benefits, and the fact that projects are often small and localized
(Hoekstra, 2022; Hudson et al., 2023; World Bank Group, 2020). Also, nature-based projects
tend to be smaller in the amount of investments (Hudson et al., 2023). Not all commonly known
ways to mobilize capital discussed in Section 2.3.1 have been effectively applied to natural
infrastructure to date.

16 The developments under the Task Force on Nature-related Financial Disclosures and the ESG guidelines are

driving interest from private businesses in mitigating environmental impacts and investing in nature-positive projects.

While these reporting standards are largely voluntary, governments are looking into using these standards to expand
mandatory reporting (DelLoach, 2023; Lewis, 2023; Yalamanchili & Hardy, 2023).
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To identify viable pathways for private financing of natural infrastructure, the following section
presents findings from the interviews with private investors detailing the specifics of each
financing instrument considered or tested for a natural infrastructure project. The intent is to
identify scalable financing mechanisms, which, along with the growing pipeline of projects, would
increase natural infrastructure adoption and improve environmental outcomes, with a specific
focus on the Canadian Prairies region.
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This section highlights examples of financing mechanisms that can be used to support natural
infrastructure projects based on interviews with 13 investors from the insurance sector, asset
management, and impact investment companies operating in Canada, the United States, and the
global market.

3.1 Instruments Considered by Private Investors

Overview

Carbon credits are tradable permits or certificates that generally represent one tonne of carbon
dioxide equivalent (CO,e) (Peterdy, 2020). Compliance credits are regulated across jurisdictions
under cap-and-trade programs. To implement the cap-and-trade programs, a jurisdiction needs
to have a specific emission reduction target and identify emitters covered by the regulation
(Center for Climate and Energy Solutions, n.d.). A certain number of allowances/carbon credits
representing the threshold of their permitted number of greenhouse gas (GHG) emissions can be
issued to a corporate entity. If the company can reduce its GHG emissions below its allowance,
the result is an excess of compliance credits that can be held for future needs or sold to entities
that exceed their GHG emissions limits. Conversely, if the corporate entity exceeds its emission
limits, it will be required to purchase additional carbon credits from corporate entities that

have emitted less than their allowed limit, or GHG offset providers that have generated GHG
mitigation credits (Peterdy, 2020).

Importantly, compliance credits are different from carbon offset credits. Contrary to compliance
credits, offset credits are not necessarily subject to any emission trading scheme from a specific
jurisdiction, and they can be exchanged either within a compliance market!7 or in the voluntary
market globally. While both compliance credits and offset credits have measurement units in
tonnes of CO,e, the difference lies in the use of the measurement. Compliance credits measure
the limit of allowed emissions, while carbon offsets measure the compensation for emissions
through carbon reduction investments (Peterdy, 2020). The current landscape of carbon markets
distinguishes between avoided emissions credits and removal credits. Notably, the Verra voluntary
carbon standard is anticipated to mandate the separation of credits into avoided and removal
categories in future iterations. Removal credits commonly encompass carbon capture and storage,
direct air capture, and natural solutions such as reforestation, afforestation, and restoration
credits. However, one interviewee suggested that avoided emissions hold comparable, if not
greater, significance compared to removals. This is underscored by the argument that protecting

17 In Canada, only projects that comply with federally and provincially approved protocols can be used for compliance
offset purposes.
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trees not only averts the release of emissions but also increases the potential for continual carbon
sequestration, consequently qualifying as removals.

Both compliance credits and offset credits can be used to finance carbon reduction projects.
These projects are defined as nature-based or mechanical. Nature-based projects are
restoration and conservation initiatives such as mangrove and forest restoration and avoided
conversion of intact nature-based carbon sinks (i.e., natural infrastructure). Mechanical projects
represent investments in energy efficiency and CO, reduction and capture technologies using grey
infrastructure (Peterdy, 2020).

Investing in natural infrastructure through carbon credits

3rd-party Accreditation Carbon offsets
—> . > —
auditors programs/schemes
Paying
Validation and transaction
verification fee
Project developers — Credit buyers:
design the carbon offsets Buying carbon credits directly + Companies regulated
and sell them to buyers: < by cap-and-trade
+ Governments regulations OR in
« NGOs goodwill
+ Companies » Governments
A
Issuance of carbon Buying via
credit — payment of fee intermediaries
Fi i h
Irr;?::tmg the Carbon marketplaces -
P listed carbon credits —
v
Investors — financing Carbon brokers/retailers —
carbon credits projects they provide services by
+ Companies, banks, engaging with project
and other institutions developers

Source: Author diagram based on Paia Consulting, 2021.
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Figure 5 depicts the carbon offset market mechanism. It explains the process of generating offset
credits by the project developer, which undergo verification by third-party auditing firms and
accreditation or certification by independent standards bodies (such as Verra, Gold Standard or
CAR, among others). Carbon brokers then play a role in matching the demand and supply of
carbon credits between credit buyers and issuers.

In Practice

In Canada, regulated carbon markets were first created as part of provincial systems in Alberta,
British Columbia, and Quebec/California. In 2007, Alberta passed the Specified Gas Emitters
Regulation under the Climate Change and Emissions Management Act, which established a
GHG pricing regime for industrial emissions (Sopher & Mansell, 2013). British Columbia
introduced a carbon tax in 2008, and in 2009, Quebec adopted its GHG emission reduction
target for 2020, which was essential in setting up its cap-and-trade scheme with the adoption of
the Regulation Respecting a C&T System for Greenhouse Gas Emission Allowances in December
2011 (Fernandes, 2022; Gouvernement du Québec, 2018). At the federal level, the demand for
carbon credits was created by the Greenhouse Gas Pollution Pricing Act, which came into force
in 2018 and introduced an output-based pricing system (OBPS) for industrial GHG emissions.
The OBPS outlines the procedures to compensate for excess emissions through offset credits

or through the purchase of compliance credits (Government of Canada, 2024). Offset credits
are generated from voluntary projects implemented in accordance with a federal offset protocol
(Environment and Climate Change Canada [ECCC], 2023b). To support the compliance
requirements set under OBPS, in June 2022, the government launched the Greenhouse Gas
Offset Credit System (Federal Offset System). The offsets in the Federal Offset System can also
be purchased by companies looking to reduce their GHG emissions as part of their voluntary
climate commitments, in addition to compliance offsetting. As for the provincial carbon offsetting
systems in Canada (many of which were established earlier), if the offset credits are generated
from projects under “recognized protocols,” these credits can be used to meet the demand of
the federal OBPS market. For example, offsets generated from Alberta’s offset program can also
be used for compliance under OBPS. In Alberta, four protocols are being used in agriculture;
however, no protocols are fully developed and in use for wetlands, forages, or forestry!8
(Government of Alberta, n.d.). Climate Action Reserve, in partnership with Viresco Solutions,
developed a Grassland Protocol for eligible projects in Canada that are relevant to natural
infrastructure (Climate Action Reserve, n.d.). This protocol provides incentives for the ranching
community to refrain from converting grasslands to cultivated crops, thereby fostering robust
biodiversity outcomes.

Certain projects based on aquatic ecosystems can provide large carbon sequestration benefits.
These benefits can potentially be captured by so-called “blue” carbon credits and generate a
revenue stream to fund conservation and restoration of water-related habitats. Tahiry Honko’s

18 Voluntary offsets from actions meeting the approved provincial protocols can be listed on the Alberta Emissions
Offset Registry for purchase by regulated emitters in Alberta.
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project in Madagascar is an example of a blue carbon credit. The restoration and conservation of
mangroves sought to ensure flood protection and resilience for local communities. Since 2018,
the project has issued 1,300 carbon credits per year, raising USD 27,000 every year. The revenue
generated by the sale of carbon credits is able to cover both project costs and social infrastructure
for the local community, such as schools and hospitals (OECD, 2021).

Main Takeaways

Carbon compliance or offset credits can be a mechanism to monetize the ecosystem services of
carbon sequestration from natural infrastructure projects and raise funding to invest in restoration
or conservation activities or engineered natural infrastructure projects. According to the
interviews with impact investors and asset managers, the demand for these credits is strong.

Despite the benefits of monetization of the carbon sequestration service and the growing demand
for carbon credits, there are several important criticisms of carbon offsets and compliance credits
that strongly affect their trustworthiness.1? These concerns include companies making misleading
claims about GHG reductions or using voluntary carbon offsets as a substitute for reducing
emissions within their own operations. While voluntary carbon offsets can be a legitimate way

to support emission reductions and certifiable co-benefits, they should not be used to enable
companies to continue emitting GHGs without taking concrete steps to reduce their emissions
(Scher & Christophersen, 2023). Recent research has shed light on a persistent problem:
certified carbon credits frequently fall short in validating the benefits they purport to offer
(Greenfield, 2023). Moreover, studies indicate a notable misalignment between the claims they
make and the actual outcomes achieved, notably in terms of reforestation, emissions reduction,
and broader climate advantages. This misalignment has also exposed an apparent tendency
among a substantial portion of carbon credits to overstate their impact on ecosystem protection.
Consequently, these findings raise significant concerns about the efficacy of the verification
process for carbon credits, underscoring the need for greater scrutiny and transparency in this
domain (Greenfield, 2023).

Other issues associated with carbon offset credits are potential leakages, the risk of reversal,

and additionality challenges. Leakages are defined as unintended consequences of the carbon
reduction project resulting in increased carbon emissions elsewhere. For example, the leakage can
happen when the user of the area whose activities result in carbon emissions, e.g., logging, moves
to a new area to perform this activity, resulting in no net changes in emissions, known as "activity-
shifting" leakage. Leakages can also be market related. For example, a reforestation project might
affect not only the supply chain of timber but also its demand and market price somewhere else
(Natural Climate Solutions Alliance & Boston Consulting Group, 2022).

The risk of reversal refers to the possibility of carbon reductions being reversed in the future
due to unforeseen circumstances such as catastrophic natural disasters (e.g., wildfires, pest
infestations), the risk of which may be increased by climate change or poor management. A

19 The criticisms outlined in this section mostly refer to offset credits rather than compliance credits, which are usually
very carefully measured according to accepted methodologies.
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solution to mitigate the risk of reversal is the establishment of buffer pools. By establishing
sufficient buffer pools at both the project and global levels under international standard bodies,
carbon credit projects can remain credible and continue to produce high-quality outcomes
even in the face of unforeseen challenges (Natural Climate Solutions Alliance & Boston
Consulting Group, 2022).

As for the additionality requirement, certain carbon projects have been criticized on the basis
that the carbon reduction would have happened even without the project (Greenfield, 2023).
Thus, the additionality criteria should be in place to ensure that the project generates real changes
rather than simply reflecting business as usual. One way of achieving this is reviewing historical
GHG data at the project location. By using this methodology, it is possible to ensure a reliable
assessment of the outcomes generated by the project; however, this data might not always be
available (Greenfield, 2023).

Therefore, the primary concern regarding offset credits is the quality of the credits themselves, as
well as how to ensure that the underlying projects have a significant impact on mitigating climate
change. More rigorous standards and verification processes could address the issue of quality.
However, given the complexity of ecosystem functioning and the multiple factors that influence
carbon sequestration, including climate and management, there could be data and modelling
limitations to conclude with certainty whether offset credits are, in fact, providing net carbon
emission reductions.

Buyers of offset credits are becoming more sensitive to the quality of
the offsets and the environmental outcomes delivered by the underlying
project.

One interviewee stated that buyers of offset credits are increasingly concerned about the
credibility of the credits and ensuring the tangible environmental outcomes are delivered by the
underlying project. Despite the criticisms, the voluntary market is shifting toward high-quality
credits such as those linked to reduced tropical deforestation from government programs
(Lombard Odier Asset Management, 2023). As another example, Nature Conservancy of
Canada’s (NCC’s) Darkwoods Forest Carbon Project used “the highest international standards
available” to generate internationally certified carbon credits on the voluntary carbon market
from the Darkwoods Conservation Area in Canada (NCC, n.d.-a; Verra, n.d.). According to an
asset manager, the measurement, reporting and verification process is important for determining
the amount of GHG emission reductions generated from a conservation or restoration activity.
Therefore, the third-party verifier has a key role in certifying carbon credits.

One interview observed that, overall, “Carbon sequestration is only a piece of the puzzle.” The
ecological value of natural infrastructure is much larger than carbon sequestration alone, and
other environmental outcomes can be quantified for financing or certified under carbon credit
standards (See Sections 3.1.2 and 3.1.3).
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Overview

Biodiversity can be described as the collective variety of plant, animal, and microorganism species
within a specific region, encompassing the different types of species and their interactions within
their ecosystems (World Wildlife Fund, 2023). Biodiversity credits are a tool that allow companies
to invest in projects that enhance or protect biodiversity (Gray & Khatri, 2022). Through the
implementation of these projects, biodiversity credits can be traded to investors, facilitating the
financing of natural infrastructure projects for positive biodiversity outcomes.

The economic justification behind this instrument is the possibility of quantifying the negative
or positive impact on biodiversity through credits and debts. In this way, companies can mitigate
the negative effects on biodiversity or encourage positive interventions on biodiversity (Gray &
Khatri, 2022). Also, private landowners can generate income from selling biodiversity credits by
restoring and conserving nature (Jennifer L, 2022).

Biodiversity offsets and biodiversity credits serve distinct purposes within the realm of nature
conservation and restoration. While both involve addressing biodiversity concerns, they differ in
their underlying principles and regulatory aspects. Biodiversity offsets involve compensating for
environmental damage by a company. These are typically mandated by legal regulations and are
often a prerequisite for obtaining permits or allowances, such as exploitation permits issued by
the state. In essence, they require companies to mitigate or offset the harm caused to biodiversity
resulting from their activities.

Conversely, biodiversity credits are a voluntary mechanism aimed at fostering positive
contributions to biodiversity. Unlike offsets, they are not legally mandated but rather incentivize
organizations to proactively enhance biodiversity. These credits are typically earned by
organizations that demonstrate a measurable and beneficial impact on biodiversity through their
actions and are not permitted to be used as offsets (Jennifer L, 2022).

Even if the market for biodiversity credits is in its very early stages, national legislation and private
market initiatives for biodiversity are starting to set the foundation for future biodiversity markets.
For example, Canada has recently proposed the Offsetting Policy for Biodiversity, with public
input solicited in December 2022—February 2023 (ECCC, 2020, 2023c¢).

In Practice

The EcoAustralia credits is an interesting initiative that combines carbon credits with a
biodiversity component. Buyers of EcoAustralia credits will directly finance conservation projects
that protect biodiversity in Australia. In this case, the credits are not used for offsetting, as there is
no compensation mechanism for biodiversity losses (World Economic Forum, 2022).

The UK-based organization Botanical Gardens Conservation International is initiating projects
aimed at safeguarding endangered tree species for the biodiversity credit market. These projects
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are facilitated by a global network of over 800 botanical gardens and conservation groups,

which have identified 65 potential projects across Africa, Latin America, and Asia. The sale of
biodiversity credits in the voluntary market could potentially establish a consistent revenue stream
for biodiversity protection (Carbon Pulse, 2023).

Main Takeaways

New market opportunities are emerging from pricing positive and negative externalities. A
financial institution interviewed as part of this study observed that more investors are integrating
monetized externalities into financial instruments. In this context, biodiversity credits are gaining
particular traction. This push is also coming from governments, with the introduction of new
initiatives such as the biodiversity offsetting pilots in the United Kingdom (UK Government,
2013) and new biodiversity legislation in the United States (Medlong et al., 2022). New
legislative initiatives in the context of government offset schemes allow for an increase in
transparency and guidance on biodiversity credits. Improved guidance on offsets schemes can
thus strengthen good practices for biodiversity credits traded in the voluntary market (Taskforce
on Nature Markets, 2023).

Defining units for biodiversity remains the main challenge.

An important issue remains—how to define one “unit” of biodiversity. The unit for carbon

credits is clearly defined as 1 metric tonne of CO,e, whereas the unit for biodiversity credits has
no clear definition.2% Also, data availability for biodiversity is fragmented. Lack of metrics and
standardization increase the complexity, potentially leading investors to malpractices (Cox, 2022).
The International Union for Conservation of Nature (IUCN) Species Threat Abatement and
Restoration (STAR) metric is one example of a biodiversity metric (IUCN, n.d.). Moreover, the
Taskforce on Nature-Related Financial Disclosure is working on a disclosure framework on how
to report and manage nature-related risks (Gray & Khatri, 2022). This initiative should provide
additional clarity on biodiversity metrics.

According to one interviewee from an investment firm, the monetization of externalities should
be applied systemically to integrate externalities by pricing specific impacts. For example, a
biodiversity loss is monetized according to the cost increase generated for the company, which
can be financial, operational, or reputational. The interviewee suggested that this approach should
be based on a risk and value-creation perspective, contributing to the long-term value of the
company. Investors should not perceive biodiversity as a liability, but they should perceive it as an
asset that can generate future economic benefits for the company and stakeholders. As a result,
the interviewee had a positive sentiment toward biodiversity credits because large biodiversity

20 For example, a carbon credit is one exchange unit based on 1 metric ton of greenhouse gasses https:/www.
carboncreditcart.com/carbon-credits-101/
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benefits are directly correlated to the long-term value creation of the company. Another
interviewee observed that biodiversity credits have the potential to be traded at a premium.
This means that the price for biodiversity credits could be higher than the usual market price of
carbon credits.

Conversely, other investors consider biodiversity impossible to measure, raising issues with
possible standardization. Biodiversity in Indonesia is very different from biodiversity in Brazil.
Thus, a biodiversity credits system acknowledges and accounts for differences among various
management interventions and locations, rendering it a complex framework to standardize. In
order to have tradable biodiversity credits, it is necessary to make biodiversity fungible. Given the
difficulties in quantifying biodiversity, some investors consider nature and, therefore, biodiversity,
non-fungible, preventing the creation of a biodiversity market (Cox, 2023). Another issue is the
potential disruption caused by the proliferation of different metrics and standards increasing
uncertainty on how to account for biodiversity.

The challenges are evidently centred on establishing robust protocols and standards. However,

it is important to note that biodiversity credits necessitate the active involvement of individuals
responsible for the stewardship of natural ecosystems. In many biodiversity-rich regions,
conservation and restoration efforts are intricately tied to the intentions and land tenure of those
who safeguard these ecosystems. It is within this context that issues like greenwashing and human
rights violations can become significant points of concern.

Given these issues, some investors argue that biodiversity has the potential to be more
effective as part of carbon credits. There are already carbon credits with biodiversity co-
benefits that are typically sold at a higher price, allowing them to generate additional revenue
(Manuell, 2023; Rinne, 2023).

Overview

In this model, investors provide financing to cover the implementation costs of the natural
infrastructure project. Project beneficiaries—whether public or private—then pay for outcomes
of the natural infrastructure projects, generating the revenue stream to repay investors (Blue
Forest Conservation & Encourage Capital, 2017). The model is coordinated by a facilitator or an
intermediary who determines the payment and contract terms for all parties involved and who
may also coordinate the implementation of projects (Figure 6).

One example of the outcome-based financing model is the environmental impact bond

(EIB), which is gaining traction in financing natural infrastructure. The structure is based

on the repayment of the debt and interest through the monetization of the environmental
benefits generated by the project. Conventional bonds and EIB bonds differ in certain aspects.
While both are characterized by predetermined interest rates and maturity periods, EIBs
incorporate performance-based elements to the payment structure. Typically, the EIB aligns
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the payment structure with the achievement of the specific environmental outcomes by the
maturity date (Pena, 2022). However, while the measurement of environmental outcomes is

a distinct characteristic, in some cases, the payment amounts do not vary depending on the
quantity or quality of environmental outcomes based on stakeholders’ preferences (see Forest
Resilience Bond example below). Also, unlike conventional bonds, EIBs are contracts on future
outcomes (OECD, 2021).

Outcome-based financing model

Outcome verifiers

BENEFICIARIES

Service
contract Cash inflow
Private entity —
(i.e., utility) Cash inflow Outcome-based Investors
financing
Public entity qg?::n:te:nt Cash outflow

(i.e, state department)

Cash inflow

Upfront payment

Implementing
partner

Implementation activity

Ecosystem

\ services/outcomes

Natural infrastructure

Source: lISD elaboration based on Convergence & Blue Forest Conservation 2020, page S.

In Practice

The Buffalo Sewer Authority EIB and the Forest Resilience Bond (FRB) are two examples of
successful outcome-based financing models.

Buffalo Sewer Authority EIB

The Buffalo Sewer Authority EIB, issued in 2021, is the largest U.S. EIB issued to that date
for natural infrastructure and stormwater mitigation projects (Quantified Ventures, 2021). The
project involved a collaboration between public and private entities. Quantified Ventures served
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as the intermediary, facilitating the establishment of the EIB and coordinating the participation
of beneficiaries and investors. Morgan Stanley played a key role as the primary investor, while
foundations and the Buffalo Sewer Authority were the main beneficiaries who acquired the
outcomes generated by the natural infrastructure. The Buffalo Sewer Authority used bond
proceeds to implement a natural stormwater infrastructure project that included the construction
of rain gardens, tree plantings, and permeable pavement. These measures effectively collect and
divert stormwater, preventing it from entering the sewer system during peak periods. The project
aligned with the Buffalo City Rain Check Program 2.0 (RainCheck, n.d.), which specifically
targeted green infrastructure investments across six sewer basins. Moreover, the program
involved multiple stakeholders, including property owners, schools, and non-governmental
organizations (NGOs).

The performance of the Buffalo Sewer Authority EIB was linked to the positive outcomes of the
natural infrastructure. In the event that the green stormwater infrastructure project successfully
achieves or surpasses the 200-acre implementation goal, the EIB offers a refinancing option

with enhanced flexibility and reduced debt service. However, should the project fail to meet its
objectives by the year 2028, the Buffalo Sewer Authority has the option to redeem the EIB, albeit
at a higher price.

An important success factor in this model was the fact that the performance outcome was set
independently from the bond. The administrative order by the EPA required the Buffalo Sewer
Authority to implement certain activities to improve combined sewage treatment, with financial
penalties if the target is not met by a specific date (Buffalo Sewer Authority, 2021). This presented
an excellent opportunity for these outcomes to be integrated into the EIB and thus investors’
confidence in the credibility of the targets and the commitment of the bond issuer to meet them.
Another factor was the willingness of the municipal utility’s board to think outside the box and
integrate performance metrics into the contact.

Soil and Water Outcomes Fund

The Soil and Water Outcomes Fund, also with the involvement of Quantified Ventures, is another
example of outcome-based financing, which is applicable in the agricultural context. Quantified
Ventures borrows and effectively distributes money to farmers so they can implement regenerative
agricultural practices on their land (Quantified Ventures, n.d.). An independent organization
monitors and quantifies water quality improvements and carbon sequestration outcomes of

the practices, and then these outcomes are sold to the interested government and corporate
beneficiaries, which is thus enabled to repay the debt (Green Finance Institute, n.d.; Quantified
Ventures, n.d.). The model thereby allows the stacking of multiple outcome payments. As of
2023, this fund has been expanded to allow 12 midwestern states in the United States to fund
conservation on private lands (Quantified Ventures, n.d.).
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Forest Resilience Bond

Another example is the FRB for the Yuba Project, successfully implemented by Blue Forest, in
partnership with the Tahoe National Forest, Yuba Water Agency, and World Resources Institute.
The total investment amounted to USD 4 million over 5 years for the North Yuba River
watershed in Tahoe National Forest, California. The structure comprised a service contract with
the Yuba Water Agency, which was interested in the water quality and quantity benefits of the
project?! and a grant agreement with the Department of Forestry and Fire Protection of the State
of California, which was interested in the fire prevention benefit of the project. Alongside market-
rate investors, foundations have participated by providing a concessional loan to support the
innovative model of the FRB (EPA, 2021).

The main objective of the project was forest restoration to mitigate fire risks in the area. This
included additional benefits such as the protection of water quality and improving water flows for
downstream supply. The Yuba Water Agency recognized the water benefits of forest restoration by
stipulating the contractual payments that allowed the project sponsor to attract private investors
and secure the realization of the project. Blue Forest also managed to attract private and impact
investors. The investors' participation arose for different interests and reasons. For example, some
investors were looking at the societal returns, others at increasing forest restoration investments,
and others at insurance risk reduction on properties (EPA, 2021). However, in contrast to the
Buffalo Sewer Authority EIB, Blue Forest did not integrate outcome metrics into the contract
with the water utility since this would have created uncertainty for the utility in terms of payments
and budget planning. Rather than creating the payment-for-success structure where the return

to investors would be variable, the water utility was interested in implementing a pilot. The main
metric used was the acres restored. The pilot started with the partial landscape restoration, and
the second contact with the water utility was contingent upon the success of the first pilot. The
Yuba Water Agency was interested in the environmental benefits of forest restoration for their
operation and licensing, and a cost-benefit analysis was produced. Recognizing the benefits of the
first pilot project, the Yuba Water Agency raised its commitment from USD 1.5 million for the
first FRB to USD 6 million for the second (Blue Forest Conservation, 2021). Overall, Blue Forest
was able to capitalize on the success of the first Yuba Forest Resilience Bond, issuing a new Yuba I
Forest Resilient Bond in 2021.With an increased financing of 25 million USD compared to the first
FRB, the new project intends to focus on forest resilience and post-fire restoration activities.

Deshkan Ziibi Conservation Impact Bond

In Canada, an example of the outcome-based financing model is the Deshkan Ziibi Conservation
Impact Bond (CIB), launched in March 2020 (Deshkan Ziibi Conservation Impact Bond
Leadership Team, 2021). The project raised CAD 130,000 from the VERGE Breakthrough

Fund in the form of a legally binding loan over 3 years at a 5% interest rate to restore 150 acres
in the Carolinian Zone, Ontario. This region is highly biodiverse; however, its biodiversity is

21 The Yuba Water Agency owns and operates water storage facilities, generates hydropower, and supplies water to
eight irrigation districts for agricultural uses. https://www.yubawater.org/175/About-Yuba-Water-Agency

ISD.org 30


IISD.org
https://www.yubawater.org/175/About-Yuba-Water-Agency

Financing for Natural Infrastructure Projects: ('
Viable pathways to scale up natural infrastructure investments on the Canadian Prairies

under threat because of conversion of forest cover to cropland, pasture, and urban development
(Deshkan Ziibi Conservation Impact Bond Leadership Team, 2021). Pollinator Partnership
Canada (a non-profit), 3M corporation and the federal government would pay the investors

for the cost of implementing the project plus a premium if the project is successful. A crucial
part of this pilot project was the inclusion of both Indigenous and Western worldviews in the
design of the CIB. The First Nation partners were actively engaged in an ethical space?2 and
provided guidance on the outcome metrics based on their values. Five pay-for-success metrics
were selected for evaluation: a) number of hectares of habitat improvements (increasing habitat
quantity, quality, and commitment); b) number of people engaged with learning about the land;
¢) number of intercultural and cross-sectoral economic opportunities; d) nature connectedness
which reports on “impacts related to enhancing relationships among people and between people
and ecosystems”, and e) quantity and quality of ecocentric sightings which reports on “impacts
related to enhancing relationships among non-humans within ecosystems” (Deshkan Ziibi
Conservation Impact Bond Leadership Team 2021, p. 75). However, specific outcomes were not
strictly embedded into the financial agreements since it was a pilot project. As stated in Deshkan
Ziibi Conservation Impact Bond Leadership Team (2021, p. 81), “The outcome payer funding
is legally bound to the achievement of specific outcomes, but thresholds and outcome reporting
has a bit more leniency as the viability of the pay-for-success model is being tested and adapted
through the prototype.”

Main Takeaways

During the interviews, representatives from two organizations with the roles of the facilitator or
intermediary in this model underlined several key aspects of the successful implementation of
outcome-based financing models.

Monetization of Ecosystem Services and Diversification of Cashflow

An intermediary recognized the critical role of the outcome-based financing model in financing
natural infrastructure: “We believe that the outcome-based financing model can contribute to
scaling up investments in natural infrastructure.” Compared to other financing models for natural
infrastructure, an outcome-based financing model can help diversify cash flow, create economic
advantages for beneficiaries, and generate returns for investors (Blue Forest Conservation, 2021).
In other words, this structure can improve the financing profile of natural infrastructure by
incentivizing investors to take on some of the risks.

22 “Ethical space involves groups from disparate worldviews engaging with each other. [...] The purpose of ethical
space is to create a safe setting where knowledge systems can interact while the integrity of each diverse system is
respected and validated” (Deshkan Ziibi Conservation Impact Bond Leadership Team, 2021, p. 51).
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An outcome-based financing model can create opportunity to diversify
cash flow, create economic advantages for beneficiaries, and generate
returns for investors.

One interviewee observed that, in contrast to municipal green bonds that are about the interest
in improving environmental outcomes, outcome-based financing models work out a specific
roadmap of how outcomes are going to be achieved and verified, ensuring accountability and
impact for green investments. Another interviewee highlighted the importance of adopting a
scientific approach to accurately quantify and measure environmental outcomes such as water
quality and carbon sequestration. Applying scientific methods ensures precise measurement and
assessment of the environmental impacts, allowing for informed decision making and effective
evaluation of sustainability initiatives. Also, while this approach allows for the valuation and
pricing of specific outcomes, the ultimate price of these outcomes is determined by the facilitator.
The facilitator negotiates the price based on the willingness of the beneficiary to pay for
the particular outcome. Qutcome monetization can also be in the form of cost reduction for
the beneficiaries. For example, a restored wetland can cost-effectively meet the water treatment
needs in a community and ensure compliance with water quality standards, this way reducing the
need for a costly grey infrastructure upgrade (Ross, 2019).

Contractual Relationship With Beneficiaries

Involving beneficiaries is crucial for generating revenue streams from ecosystem services.
Throughout the interviews, various approaches and strategies emerged regarding how to involve
and engage with beneficiaries. Often, public water utilities are not inclined toward a payment-
for-success arrangement where payments to investors would vary based on the project outcome.
Thus, a straightforward service contract for a pilot natural infrastructure project—with the
possibility of continuation if successful outcomes are achieved—is a potential option to engage
interested municipalities.

Successful engagement highly depends on the strategy adopted by the intermediary to satisfy the
needs and expectations of the beneficiaries. As one interviewee stated, it is important to sell to the
beneficiaries only the specific outcome that they might be interested in and not just the model
as a whole: “Once we have an established price for the water purification outcome, we meet with
the water utilities and the state department. We don’t ask them to be part of the model but only to
buy the water purification outcome generated from the natural infrastructure.”

Investors’ Role

Investors play a crucial role as part of the outcome-based financing model by directly financing
the implementation costs of natural infrastructure projects. According to one interviewee,
the risk perception of financing natural infrastructure projects has improved over time in the
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United States: natural infrastructure is no longer considered a risky investment, owing in part to
successful financing examples. Investors are more aware and interested in natural infrastructure
solutions; however, there are several key elements that need to be accounted for when involving

investors in these models.

According to an intermediary with experience working with EIBs, investor participation depends
on a clear disclosure of financial metrics and how the project intends to achieve its goals. Also,
quantifiable targets are preferred because they are less subjective. Another important aspect is the
creditworthiness of the issuer and the project. Private investors are willing to invest in projects
with attractive risk-return profiles.

Finally, as one of the most well-developed and quantifiable "outcomes" in high demand, quality
carbon credits can be integrated into an outcome-based financing structure since natural
infrastructure projects hold the potential to deliver significant carbon sequestration benefits.
Developments in the carbon market have sparked growing interest among corporations in
purchasing carbon credits to fulfill sustainability goals and commitments. The inclusion of quality
carbon credits within the outcome-based financing model provides an additional avenue for
businesses to actively engage in environmental conservation and demonstrate their commitment
to mitigating climate change.

Overview

In 2021, the New York Stock Exchange (NYSE) and Intrinsic Exchange Group announced the
launch of a new asset class called Natural Asset Companies (NACs) (Harty, 2021). NACs aim to
raise capital for natural assets and natural infrastructure by creating a long-term equity structure
that can be traded in the capital market (Stead, 2022).

NAC:s typically hold rights to the production or sustainable use of ecosystem services, while the
ownership of the natural asset itself remains with the original owner, which could be a public
entity, government, or landowner. For instance, a company that holds rights to the sustainable use
of a wetland can raise financing through an initial public offering (IPO). Investors are attracted by
the potential revenue stream generated by the underlying ecosystem services of the natural asset.
The rights related to sustainable land use encompass land regeneration, conservation, protection,
and restoration. The proceeds from the IPO are then used to finance conservation or restoration
efforts, such as mangrove restoration within the wetland (Carlucci, 2023).

Companies aiming to be listed on the NYSE must meet governance requirements that guarantee
the board's independence and expertise. Transparent governance, coupled with rigorous third-
party auditing, should enable investors to validate the company's efforts in restoration and
conservation practices.

In the long term, revenue stream(s) linked to ecosystem services may be derived from, for
example, tourism activities and carbon credits. NACs have the potential to unlock more
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capital for nature conservation and restoration and promote the standardization of natural
capital accounting.

In Practice

Because the NAC concept is still in its early stages, more time is needed to see its practical
implementation. However, the government of Costa Rica is currently working with the Intrinsic
Exchange Group to establish a NAC (Inter-American Development Bank, 2021). This initiative
aims to finance conservation practices that align with the country's environmental and social
priorities. According to the government, a pilot project for a national-level NAC can contribute
to the analysis of nature's economic benefits and increase capital flows for conservation

and restoration practices in the country (Stead, 2022). As more NACs are established and

their impact is observed, the approach can be refined and expanded, potentially leading to
broader adoption.

Main Takeaways

One asset manager discussed NACs as a possible solution for financing natural infrastructure.
While still in the early stages of development, NACs can advance the creation of nature
accounting practices. In this context, the asset manager highlighted the importance of
viewing nature as an asset rather than a liability. NACs have the potential to reinforce
this perspective and ensure that natural capital is accounted for in terms of its economic value.

Additionally, the Financial Accounting Standards Board has supported the creation of accounting
practices for the NAC asset class, ensuring robust guidance on how to value nature (Stead, 2022).

Natural asset companies [Green arrows represent cash flow]

Primary market
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Natural Asset Company | Initial public offer
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Right on
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Source: Authors’ diagram.
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Another positive aspect is the investor outreach. By launching an IPO, NACs can potentially
attract a large pool of capital from institutional and retail investors. According to the interviewee,
this has the potential to help reduce the ongoing financing gap in natural infrastructure.
Moreover, listing requirements can ensure NAC credibility and transparency, allowing investors
to verify conservation activities and the company's governance.

Despite the potential benefits of financing natural infrastructure, some investors have expressed
concerns. One interviewee emphasized the potential risk of "privatizing nature."23 While NACs
only hold rights for the sustainable use of ecosystem services and not land ownership, this
arrangement can still generate risks, potentially infringing on local communities' rights. This is
especially critical, as Indigenous communities have often experienced violations of their land
rights. Therefore, the ability to exercise land stewardship rights in NACs needs to be carefully
assessed by competent public authorities. The principles of the United Nations Declaration on
the Rights of Indigenous Peoples and the recommendations made in 2020 by the [UCN (2020)
on nature-based solutions need to be upheld. Communities should benefit directly from this
funding and have opportunities for active engagement.

Overview

Insurance plans typically safeguard asset owners and local governments from financial losses
resulting from severe natural events. As severe weather events become more frequent due to
climate change, the insurance industry is expected to bear increasing losses. In 2022, the global
insured losses from extreme weather events amounted to USD 120 billion (Munich Re, 2023),
and the average annual insured losses over the last 5 years (2017-2021) amounted to USD

97 billion (Munich Re, 2023). Insured losses from severe storms in the Canadian Prairies and
Central Canada in June—July 2023 were estimated to be CAD 300 million (Insurance Bureau
of Canada, 2024). As the frequency and intensity of extreme weather events increase, some
insurance companies are no longer offering insurance coverage in vulnerable areas: for example,
the large insurance company State Farm stopped offering all business and personal lines of
property and casualty insurance in California in large part due to increased risk of wildfires
(Flavelle et al., 2023; State Farm, 2023). The insurance industry has shown growing interest

in natural infrastructure as a way to invest in resilience and buffer against financial losses (The
Insurer, 2023; Moudrak et al., 2018).

Two key insurance products utilized by the insurance sector are Indemnity Insurance and
Parametric Insurance:

1. Indemnity insurance offers compensation to the insured party for damages to assets
such as properties and infrastructure. The value of the insured asset is determined based
on its market price, while the insurance premium depends on the likelihood of a natural

23 More details in Section 4.
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event causing damage and the cost of repair. This insurance type is typically employed for
natural events of low severity but high frequency (Bechauf, 2020).

2. Parametric insurance is typically provided in response to extreme natural events. The
insurance payouts are dictated by specific parameters or metrics that correlate with the
severity of the natural event. For instance, the policy is triggered when wind speed and
rainfall exceed a certain threshold in a specified geographical area. Following such an
event, the insurance company provides immediate payouts for emergency responses and
long-term reconstruction (Bechauf, 2020).

Despite the insurance sector's clear understanding of climate-related challenges, there is a
noticeable lack of development in insurance schemes designed to bolster resilience. A 2022 survey
revealed that a mere 8% of the insurance companies interviewed?4 had implemented strategies
specifically aimed at enhancing resilience (Walsh, 2021). Nevertheless, in Canada, there are
emerging initiatives demonstrating the interest of the insurance sector in improving resilience
through natural infrastructure, such as the Nature Force initiative. This initiative is bringing
together 15 Property and Casualty (P&C ) insurance companies who, in partnership with one of
the leading conservation organizations in Canada (Ducks Unlimited Canada), are aiming to fund
natural infrastructure “in urban adjacent areas and upstream watersheds in the Fraser Delta area
of British Columbia and the highly settled regions of Ontario and Quebec” (Ducks Unlimited
Canada, n.d.; Nature Force, n.d.).

The following section unpacks insights gleaned from interviews regarding initiatives to support
natural infrastructure currently being considered by insurance companies.

In Practice

An interesting example of parametric insurance is provided by the Mexican Coastal Zone
Management Fund established by the Quintana Roo government. The trust fund represents

an institutional arrangement that allows the collection of contributions from all beneficiaries,
purchase of the insurance contract, and allocation of funding for the natural asset. The trust
fund was established by the Quintana Roo government and is managed by a technical committee
with representatives from each category of beneficiaries: Quintana Roo state, hotel associations,
local municipalities, NGOs, and secretaries of state. In addition to this, technical subcommittees
consisting of experts (including coastal marine scientists) provide advice and guidance on
practical aspects of the project, including maintenance and repair activities (The Nature
Conservancy [TNC], 2022b).

The trust fund purchased parametric insurance, which means that the insurance payouts are
based on meeting certain parameters. In this case, when the wind speed is greater than 100 knots,
the parametric is activated, and the insurance provides an emergency response by distributing the
payout to the trust fund to repair the reef (Figure 8) (TNC, 2022b). The model was successfully
applied in 2020 when a storm hit the Caribbean coast, and the parametric insurance was

24 The research covers insights from 29 markets, including Canada (Capgemini & Efma, 2022).
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triggered, disbursing USD 850,000 to repair the reef. This was considered the first time that this
insurance model provided an immediate response to recover the reef (TNC, 2022a).

An interesting aspect of this example is the self-insurance component. If the wind speed does

not reach the threshold but the reef is damaged anyway, the trust fund can act as self-insurance,
paying for the reef restoration (Kousky & Light, 2019). Also, as in the outcome-based financing
model discussed earlier, this example brings in contributions from a diverse set of beneficiaries of
the natural assets’ services, which is key to its structure.

Importantly, this example illustrates the role of insurance in providing emergency response to
restore natural assets/natural infrastructure in response to severe weather events. However, it
does not involve the insurance industry directly investing in landscape restoration or conservation
before damages occur to mitigate climate change and reduce the risks of future weather events.
Schemes where the insurance industry incentivizes direct investment into resilience have been
proposed, notably the resilience bond model, in which the insurance sector offers “resilience
rebates”/lower insurance premiums to be invested in projects that measurably reduce risks. This
instrument helps monetize avoided losses through the implementation of natural infrastructure
and provides incentives for investing in proactive risk reduction (Vaijjhala & Rhodes 2018). For
more information, see Coalition for Private Investment in Conservation (2019). However, this
concept has not yet had any practical application to indicate whether or not it is scalable (Muir,
2022). Nevertheless, Guy Carpenter, a global risk and reinsurance specialist, has begun testing
the idea of a climate resilience bond pilot with multiple stakeholders (The Insurer, 2023).

Insurance mechanism

& Natural extreme event

(

Beneficiaries Payout

Lendlewines < TRUST Insurance contract R Insurance
Local businesses > FUND v company

Municipality Contributions

Maintenance and
restoration
activities

Repairing
activities

Ecosystem services Natural

infrastructure

Source: lISD elaboration from Berg et al., 2020.
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Main Takeaways

During the interviews, insurance companies discussed their roles in the context of natural
infrastructure. One option is for insurers to protect and de-risk natural assets by insuring the
natural asset. According to one interviewee, a significant barrier to insuring natural infrastructure
is the lack of a long-term track record. Insurers are bound by fiduciary duties and capital
requirements to ensure solvency, which can be challenging to fulfill when insuring natural
infrastructure.

In this context, insurance functions as a mechanism for transferring risk rather than
serving as a direct source of financing. While insurance mechanisms may not provide a one-size-
fits-all solution for funding conservation and restoration initiatives, the process of de-risking
natural assets could create additional incentives for financing natural infrastructure. De-risking
natural infrastructure can enhance the financial viability of the project, thereby attracting
private investors.

Insurance premiums can serve as incentives for addressing risks associated with natural

assets. One interviewee noted that insurance companies could offer discounted premiums to
policyholders who actively participate in restoration and conservation programs. Given that
natural infrastructure can mitigate various risks like flooding or coastal erosion, property owners
situated near such natural infrastructure can be charged lower premiums (Kousky & Light, 2019).
An example of this is the insurance discounts for The United Services Automobile Association
(USAA) members who participate in fire risk-reduction programs (National Fire Protection
Association, n.d.).

Conversely, a reinsurance company stated that it is not in a position to offer discounted
premiums. The central challenge in providing lower premiums is determining how to quantify
risk reduction resulting from ecosystem services. For instance, it is difficult to forecast the
impact of coral reef replenishment on insurance prices that protect communities from storm
surges (Kousky & Light, 2019). Another issue is the lack of long-term performance data on
natural infrastructure. Since insurance models rely on historical data for future projections, it
can be difficult to calculate discounted premiums based on the performance of natural assets.
Additionally, savings from lower premiums do not generate sufficient cash flow for reinvestment
in natural infrastructure restoration.

Savings from lower premiums do not generate sufficient cash flow
for reinvestment in natural infrastructure restoration, according to
an interviewee.

The interviewee also explained the lack of incentives when it comes to insuring natural assets.
For an insurance contract to be purchased, there must be an entity interested in insuring the
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asset. However, this becomes challenging for public goods like ecosystem services, which provide
benefits for free. In such cases, entities experiencing financial losses may not own the asset and
may not be motivated to pay for a premium independently (Kousky & Light, 2019).

Given these challenges, an alternative solution has emerged that incorporates a de-risking
approach into a financial instrument. This solution enhances resilience through local community
contributions. One insurance company presented a novel model based on a trust fund linked to
an insurance contract, as described in the example of the Mexican Coastal Zone Management
Fund. This model allows the identification and catalyzation of funding from various beneficiaries,
such as municipalities, local governments, businesses, and landowners, to restore the natural
infrastructure in case of extreme natural events. By contributing to the trust fund, beneficiaries
gain long-term protection from the natural assets and their ecosystem services. The restored
natural habitat can attract more tourism, increase revenue for hotels and local businesses, and
generate additional tax revenue for municipalities that can be transferred to the trust fund (Beck
et al., 2020).

In this model, the parametric insurance contract is established between the trust fund and the
insurance company. The insurance allows a prompt response in cases of extreme natural events
by restoring the natural assets and protecting the beneficiaries through the trust fund. In other
words, the trust fund is the policyholder representing all beneficiaries. This solves one of
major barrier of insuring nature—the identification of the policy owner who can contribute to the
insurance scheme.

However, project developers and insurance companies might struggle to get beneficiaries on
board. According to one interviewee, “It is not an easy task to convince different parties to
participate to the trust fund, demonstrating why the conservation of the natural asset is essential
to guarantee protection and reduce the risks from natural events.”

According to this interviewee, the insurance can also potentially cover the damages incurred by
the beneficiaries (such as landowners and local businesses), who would see their revenue reduced
by the impact of natural hazards. This additional feature allows the extension of the insurance
scheme to the beneficiaries, not only to the natural assets.

3.2 Lessons Learned From Interviews and Research

Engaging Beneficiaries of Ecosystem Services

Converting ecosystem services into revenue streams is the main barrier to private financing

of natural infrastructure. One solution lies in a cost-share financing structure that involves
beneficiaries. By securing contracted payments from beneficiaries, ecosystem services can be
monetized effectively, as was demonstrated in several outcome-based financing models. The
outcome-based financing model generates incentives that make natural infrastructure investible,
offering diversified cash flows and economic benefits for beneficiaries while generating returns
for investors and incentivizing them to take some risks. Revenue streams can be generated by
leveraging the sale of carbon credits and biodiversity credits, as examples.
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The main challenge lies in identifying and effectively engaging with beneficiaries who pay for
the outcomes and making a compelling case for natural infrastructure. The success of this
engagement largely depends on the intermediary’s strategy to address the specific needs and
expectations of each party involved. The outcome-based financing projects implemented in the
United States highlighted the importance of selling beneficiaries the specific outcomes that
align with their interests rather than the entire natural infrastructure project. In this process,
it is key to provide accurate quantification and verification of the outcomes using a variety

of credible metrics and methods, such as satellite imagery, on-the-ground measurement and
monitoring, and sampling.

Key Roles

Intermediaries can play a crucial role in aligning potential cash flows with blended finance
models, which is essential to making investment into natural infrastructure successful. Starting
small and simple can build relationships and convince outcome buyers to participate. As shared
in the interviews, organizations with private sector backgrounds may be better suited for the
intermediary role since they understand the pressures of meeting payroll and driving innovation.
It is also ideal for the intermediary organizations to be self-sustaining rather than dependent on
government funding.

Organizations capable of aligning potential cash flows into blended
finance models are essential to making investment into natural
infrastructure successful.

Different levels of government also play a crucial role in blended finance models, acting

as potential outcome buyers in the blended structure, enforcing environmental regulations,
and driving the demand for environmental outcomes. Private financing can be more effective
with government involvement and a regulatory framework that facilitates the monetization
of ecosystem services, similar to carbon credits. A tax exemption on the interest derived from
investing in these types of instruments or another form of preferential tax treatment can also
foster private financiers’ involvement.

At local scales, municipalities can work to better integrate natural assets and natural
infrastructure considerations into their own operations. In Canada, efforts by groups like
the Natural Assets Initiative are helping municipalities identify and account for natural assets
within decision making, and advocacy is growing to include natural assets in public sector
financial statements. Growing demand from investors may push municipalities to consider new
mechanisms. However, many municipalities and public water utilities as outcome buyers are
averse to the uncertainty associated with variable payment amounts in outcome-based financing,
as it complicates budgeting. Finding ways to address this issue is crucial.
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In addition, it is important to minimize the transaction costs in these models as much as possible.
Transaction costs involve the costs of capital raising, selection of metrics, legal counsel and

other resources required to set up the contract. Having a long-term vision on the part of the
intermediary that anticipates the replication of these models can justify and reduce transaction
costs over time as more natural infrastructure projects are financed.

Also, relationship building, which can be time-consuming, is essential for the success of
these financing instruments involving multiple partners. Sufficient time and resources should
be allocated to building relationships with rightsholders and stakeholders in order to build
trust and shared understanding of the goals of the financial instrument and the natural
infrastructure project.

3.3 Applicability to the Canadian Prairies

This section provides insights into the applicability of the instruments discussed above to the
Canadian Prairies region. In particular, Table 1 provides an illustrative assessment of the existing
enabling environment for these instruments in terms of policies, protocols, active organizations,
and pilot projects.

In summary, most of the instruments can be tested through pilot initiatives based on existing
interest from private sector organizations, outcome buyers, and supporting policies. These pilot
initiatives should have Indigenous involvement and demonstrate a commitment to the process of
truth and reconciliation. As for carbon credits, there is a strong policy framework that supports
the qualification and monetization of carbon benefits of natural infrastructure projects, as well

as several active organizations on the Prairies, including NGOs and manufacturers, that are
interested in further linking carbon credit supplies and buyers. At the same time, there are many
small municipalities in the Prairie region that do not have the capacity to implement elaborate
financing models and effectively recover costs of the project implementation and will rely on other
levels of government for funding support. Also, investors are interested in deploying a large pool
of capital, and there is a need for a coordination body to create a pipeline of natural infrastructure
projects on the Prairies. The Canadian example CIB in the Carolinian Zone could be used as an
inspiration and model for partnership building, centring on reconciliation in financing landscape
restoration and conservation through outcome-based financing models.
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Overview of instruments highlighted by private investors in terms of their
applicability to the Canadian Prairie region

Instrument
name & Enabling
environment

rating?>
1-low
2 - medium
@ 3 - strong

@ Carbon credits

Description of the enabling environment on the Canadian Prairies

There are existing carbon protocols in place and under development
in the Prairies linked to natural infrastructure?® and well-developed
voluntary and compliance carbon markets.?”

Organizations such as NCC and Ducks Unlimited Canada (DUC)

are actively testing practices and developing carbon measurement
and monitoring protocols. These organizations are working with
landowners and private companies to channel more private funding
toward conservation and restoration projects by selling carbon offsets
on voluntary markets generated from the avoided conversion of
grasslands (NCC, n.d.-b). For example, NCC has partnered with Intact
Financial Corporation to “develop a made-in-Canada protocol for
wetland-based carbon offsets, which will be made available for use by
international standards bodies” with a primary focus on the avoided
conversion and drainage of peatlands and aims to apply this protocol
as a sustainable finance tool in Canada (Intact Financial Corporation,
2022; NCC, 2022). NCC is also exploring how the new grasslands
carbon protocol for Canada can be applied to improve grasslands
conservation on private lands (NCC, n.d.-b). DUC is measuring carbon
storage and sequestration in boreal and agricultural landscapes (DUC,
n.d.-b; National Boreal Program, n.d.). Moreover, there is potential for
carbon credit generation through the establishment of the Indigenous
Protected and Conserved Areas on the Prairies that would generate
revenue for Indigenous-led land stewardship, as detailed in Ecotrust
Canada (2023).

25 Low — few or nonexistent laws and actors/organizations to support implementation or/and inherent challenges with
the instrument that prevent scaling. Medium — some actors on the Prairies are interested and/or have potential be
involved and some supporting legislation; however, this instrument is not fully tested, and scalability and replicability

have not been determined, so could be explored through a pilot initiative. High — existing enabling environment is well

developed to channel private capital through this market instrument.

26 There are provincial protocols in Alberta for agricultural carbon offsets (Government of Alberta, n.d.).
Saskatchewan is planning to establish its own voluntary carbon offset credit market (RealAgriculture News Team,
2022). Local organizations, such as Saskatchewan Soil Conservation Association, are working on a science-based

protocol for soil carbon sequestration (SaskSoil, n.d.).

27 For example, the Government of Canada’s Credit and Tracking System https://marchescarbone-carbonmarkets.
canada.ca/en/Welcome; Climate Action Reserve’s offset registry for global carbon markets https:/www.

climateactionreserve.org/
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Instrument
name & Enabling
environment
rating?s

1-low
2 - medium
@ 3 - strong

Biodiversity
credits

Description of the enabling environment on the Canadian Prairies

Large agriculture companies in Canada are interested in investing

in carbon offsets (Wichers, 2021). For example, Nutrien—the large
fertilizer company headquartered in Saskatchewan—has its own
Canadian Carbon Program that aims to support growers to implement
best practices and leverage voluntary and compliance carbon markets
(Nutrien, 2023). There is also strong interest in voluntary carbon offsets
from the Canadian banking sector (Bickis, 2022).

Overall, the outlined institutions and enabling policy environment can
support investment into natural infrastructure projects through the
monetization of carbon benefits.

While there is interest in Canada in developing biodiversity offset
policies (which is part of the development projects’ mitigation
hierarchy), a step toward no-net-loss of biodiversity,28 ongoing
research to develop biodiversity metrics and measurement protocols
(e.g., the Alberta Biodiversity Monitoring Institute) and the recognition
of biodiversity co-benefits of many natural infrastructure interventions
(e.g., on farmlands) (Eastern Canada Soil and Water Conservation
Centre, 2018), the enabling environment is not yet well developed.

For example, there is no biodiversity credit registry for the Prairies

to easily link the suppliers of biodiversity credits to global market
buyers. However, there has been an attempt on the Prairies to test
this approach: from 2011 to 2015, the Southeast Alberta Conservation
Offset Pilot tested a system in which industry could mitigate their
impacts on biodiversity by purchasing offsets created by conversion
of marginal cropland to native perennials by private landowners
(Government of Alberta, 2015). Alternatively, as mentioned in Section
3.1.2, biodiversity benefits can be added onto and certified as part of
carbon credits.

28 Habitat offset provisions under the federal Fisheries Act (Fisheries and Oceans Canada, 2019), the proposed

Offsetting Policy for Biodiversity that was open for public input from December 2022 to February 2023 (Government

of Canada, 2020, 2023b).

IISD.org 43


IISD.org

Financing for Natural Infrastructure Projects: ('
Viable pathways to scale up natural infrastructure investments on the Canadian Prairies

Instrument
name & Enabling
environment

rating?s
1-low
2 - medium
@ 3 - strong Description of the enabling environment on the Canadian Prairies
Outcome-based While the authors are not aware of an outcome-based financing
financing model model applied to a natural infrastructure project in the Canadian

Prairies, certain preconditions exist that could make it a viable
option for financing natural infrastructure in this region and a way
to bring in diverse pool of funders and private sector financing. For
example, various entities in the Prairies could potentially be outcome
buyers of benefits generated by natural infrastructure. The Canadian
Prairies is an agricultural region situated within the Lake Winnipeg
watershed that for a long time has been trying to address the issue
of nutrient runoff from non-point2® and point sources30 of pollution
which results in the eutrophication in the Lake Winnipeg. The federal
government runs the Lake Winnipeg Basin program, which funds3! a
range of actions to improve the health of Lake Winnipeg by targetting
nutrient reduction and collaborative governance (Government of
Canada, 2022a), and thereby is indirectly “purchasing” water quality
improvements on Lake Winnipeg.

Provincial governments have also demonstrated interest in natural
infrastructure outcomes by funding a range of interventions: Manitoba
invested around CAD 7.5 million in 2021-22 through Conservation Trust,
Growing Outcomes in Watersheds (GROW) and Wetlands GROW
Trusts into ecosystem goods and services3? arising from conservation
and land-use changes on agricultural land (Manitoba Habitat Heritage
Corporation, 2023). Agricultural companies (such as Nutrien) who

are interested in soil health, improved water quality, and carbon
sequestration might also be natural infrastructure outcome buyers in
the Prairies. At the same time, in addition to potential outcome buyers,
there is a need for a coordinating organization/body that would be
interested in championing the outcome-based financing approach
with a long-term vision for potential scaling and replication, as
discussed in Section 3.2.

29 Agricultural and urban runoff.
30 Discharge from wastewater treatment facilities and industry.

31 The Lake Winnipeg Basin funding program invested CAD 1.59 million in 2023 to support 25 projects (ECCC,
2023a).

32 The ecosystem goods and services (EGS) that this funding program is aiming to increase are biodiversity,
production of harvestable wildlife, mitigation of floods and droughts, water quality, erosion control, carbon
sequestration, soil health, recreation (MHHC, n.d.).
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Instrument
name & Enabling
environment

rating?s
1-low
2 - medium
@ 3 - strong Description of the enabling environment on the Canadian Prairies

Therefore, while there is some enabling environment and potential for
revenue generation from natural infrastructure’'s ecosystem services in
the Prairies, their viability would need to be tested in a pilot. The model
of the Soil and Water Outcomes Fund implemented in the agricultural
regions of the midwestern United States (described in Section 3.1.3)
could be considered for the pilot in the Prairies region.

NACs (low rating) | NACs represent a very new concept that allows conservation- and
restoration-focused companies to access financing from global
capital markets through an IPO and rely on the revenue generation
from ecosystem services, similar to other financing instruments
(Section 3.1.4). It is too early to tell whether this instrument could be
effectively applied to the Canadian Prairies. Emerging examples from
other parts of the world will provide more insights on what is required
in terms of legal structures, accounting methods, and valuation for this
instrument to work and what the ownership structure of a NAC means
in the context of reconciliation with Indigenous Peoples in Canada.

Insurance Because the insurance industry faces financial risks from more
frequent extreme weather events, it has an incentive to support
the resilience of Prairie communities with natural infrastructure. As
mentioned in Section 3.1.5, the insurance sector can directly invest
in conservation and restoration or provide insurance products that
support nature restoration. For example, a product could protect the
natural asset from damage or protect the construction of natural
infrastructure. Companies such as Co-operators and Intact Financial
Corporation, which provide property and casualty insurance in Canada
and the Prairies, recognize the increasing threat of climate change to
their business (Co-operators, n.d;; Intact Financial Corporation, n.d.).
Intact Financial Corporation is a direct investor in wetland restoration
and conservation through its partnership with NCC (Intact Financial
Corporation, 2022). Moreover, Swiss Re, in partnership with the Natural
Assets Initiative (NAI), the Insurance Bureau of Canada, and the Intact
Centre on Climate Adaptation, initiated a project to explore insurance
products that would help Canadian local governments protect their
natural assets against damage from extreme weather events (Eyquem
et al, 2022; NAI, n.d.). The insurance-related products that incentivize
natural infrastructure implementation or protect natural infrastructure
from damages are yet to be tested and scaled in the Canadian Prairies.

Source: Authors.
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There is an ongoing debate about the effectiveness and ethical implications of “market-based”
instruments33 as they relate to implementing nature-based solutions or natural infrastructure.
A common critique is that market-based instruments reflect a “neo-liberalization of nature”
(McAfee & Shapiro 2010), where market-based approaches are “trying to sell nature to save it”
(Arsel & Biuscher 2012, as cited in Muradian et al., 2013).

Effective solutions to increase private financing for natural infrastructure rely on market-based
approaches—creating revenue streams through monetization of ecological services like carbon
sequestration, which could then be traded between entities or individuals. These solutions would
address a key challenge of private investments “stemming from the ‘public good’ dimension of
such investments” and create incentives for the private sector to invest in natural infrastructure
(Hudson et al., 2023, p. 2). However, this approach also raises concerns about the ownership
of land, natural assets, and underlying ecosystem services, especially considering the
“common good” dimension of many ecosystem services. As noted in the statement issued
before the UN 2023 Water Conference, “Water is a human right. It needs to be managed as a
common good” (United Nations, 2023). Financial mechanisms could potentially compromise
local land rights or access. According to Indigenous Climate Action (2021, p. 6, p. 18), projects

3 <

framed as “nature-based climate solutions” “may bring with them new corporate interests in
Indigenous Lands” and lead to ““green grabbing’ ... [the] appropriation of land and resources for
environmental ends” Therefore, a solid legal framework that prioritizes Indigenous rights, equity,

and justice is essential (Vogel et al., 2022).

In addition, the growing interest in land conservation tied to market-based mechanisms may
unintentionally fuel land speculation, driving up the cost of land and, by extension, the cost of
conservation or climate adaptation efforts (McCarthy, 2022). In the United States, for example,
an analysis of private land values found that policy-makers may underestimate the policy budgets
necessary to achieve environmental goals by a factor of up to 37.5 (Nolte, 2020), in part due

to rising land values (McCarthy, 2022). Well-intentioned efforts aimed at conservation, often
including detailed analytics to guide targeted efforts, may backfire if investors use the data for
profit and drive up the cost of public policy options. Land speculation can also affect farmland
across the Prairies. For example, in Saskatchewan, while investors own only a small share of the
province’s land base, their activity is affecting the availability and price of farmland (Magnan &
Desmarais, 2017).

33 Market-based instruments provide economic incentives to reach desired goals. These instruments could be adjusting
the price of goods and services (e.g., through a subsidy or a levy), enforcing limits on the quantity or quality of goods
and services (e.g., tradable water permits, carbon offsets), and communication of relevant information and improving
market demand (e.g., through product labeling). (University of Waterloo, n.d.).
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Also, the issues pertaining to the quality of carbon credits and other offset systems outlined

in Section 5.1.1 need to be taken into consideration when assessing their potential to finance
natural infrastructure at scale. As mentioned before, one critique of carbon offset schemes is that
they could enable the private sector to claim net-zero or carbon neutrality, while letting these
companies avoid needed emissions cuts (Qi et al., 2021). There is also concern that nature-based
solutions could be used to offset harm (i.e., related to emissions) in one area by conserving or
restoring ecosystems in another when these actions are not equivalent, leading to greenwashing
through private sector claims of “no net harm.” Offsetting schemes should not overshadow the
importance of conservation as a key priority.

The implications of private sector finance must also be explored through the lens of equity,
recognizing that while additional finance can “increase the pie” for natural infrastructure, how
the “pie” is sliced is critical for the distribution of benefits and justice outcomes” (Toxopeus et
al., 2020). There are Indigenous, rural, and underserved communities across the Prairies where
access to funding or other infrastructure supports falls short, and there is a need to embed equity
considerations in scaling up financing within projects and programs. As mentioned in Canadian
Water Network (2018, p. 54), there are “thousands of municipal water systems in Canada [and
a] ... wide variability in the state of repair of those systems and the socio-economic realities of the
communities they support.” Also, in financing schemes where a tax or levy needs to be placed on
the community to repay investors for the natural infrastructure implementation and when these
costs exceed users’ capacity to pay, government funding support would be required.
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This paper reviewed the financial instruments that are currently considered or applied in natural
infrastructure financing in Canada, the United States, and beyond and assessed their applicability

to the Canadian Prairies. The instruments highlighted by private investors are carbon and

biodiversity credits, outcomes-based financing, NACs, and insurance mechanisms. The following

are the key takeaways of the analysis and recommendations toward a viable pathway to financing

natural infrastructure:

Investors are considering natural infrastructure to be less risky than before, owing in
part to successful financing examples in the United States and other parts of the world.
Investor interest is also driven by new standards, such as the Task Force on Nature-
Related Financial Disclosures and Task Force on Climate-related Financial Disclosures34
and ESG reporting guidelines. These guidelines increase companies’ awareness of their
dependencies on nature and climate events, which is beneficial for attracting private
capital to natural infrastructure.

The financing mechanism that incorporates performance-based metrics and brings

in diverse stakeholders, rightsholders, and beneficiaries of natural infrastructure—the
outcome-based financing model—is a promising mechanism for financing natural
infrastructure. It has been tested and scaled through several projects in the United States
and tested in a Canadian pilot. Outcome-based financing is particularly well suited for
restoration projects when they generate revenue streams from new ecosystem services,
such as carbon credits and water quality improvements, and where there are regulatory
compliance drivers. The outcome metrics embedded in the model ensure accountability,
transparency, and impact for the investments into natural infrastructure.

The outcome-based financing models also require clear roles for government and the
intermediary organizations. Government continues to be an important stakeholder as the
outcomes buyer and policy enabler. Government can also support natural infrastructure
financing by providing low-interest loans and tax incentives to investors in natural
infrastructure and educating the broader public on the benefits of natural infrastructure,
which helps increase the willingness to pay for its ecosystem benefits. The intermediary
is a key coordinating body that links the interests and capabilities of parties involved,
ensures effective measurement and monetization of ecosystem benefits, and negotiates
the price with outcome buyers. Ideally, this organization should have an entrepreneurial
mindset and a vision of becoming financially self-sustaining to ensure continuity of capital
provision, which is often not the case with conventional funding programs.

It is important to implement credible and rigorous monitoring and verification processes
for outcomes delivered by natural infrastructure projects. This extends to various
ecosystem services, such as carbon sequestration, water purification, and social benefits.

34 Guidelines for public companies and other organizations to disclose their environmental risks.
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There is also an imperative in building diverse partnerships in the financing models and
shaping outcome metrics in a more inclusive matter as demonstrated by the Deshkan Ziibi
Conservation Impact Bond, which has incorporated Indigenous rightsholders’ inputs.

In addition, from an investor and outcome buyer perspective, bundling of outcomes is
recommended to effectively scale up natural infrastructure financing and attract private
capital investors who usually manage large pools of capital. The role of the intermediary is
critical in this process.

5. The principles and lessons outlined in the paper can be applied to the Canadian Prairie
region. There is some enabling environment and potential for revenue generation from
natural infrastructure’s ecosystem services in the Prairies, especially when it comes to
carbon credits. However, the viability of some other instruments, such as the outcome-
based financing model, would need to be tested. To advance this, there is a strong need for
intermediary organization(s) that would facilitate relationships between many stakeholders
and rightsholders who are generally new to natural infrastructure financing. Partnerships
with First Nations and Indigenous organizations will also be crucial in these models,
and there are opportunities to align natural infrastructure evaluation frameworks with
Indigenous values and perspectives.

6. In channelling private financing to natural infrastructure, particular attention should
be given to considerations of local land rights and access, ensuring affordability and
availability of projects for rural and underserved communities, and net improvements in
environmental outcomes, especially when monetizing and trading ecosystem services like
carbon credits.

Ultimately, the choice of the instruments to finance or fund natural infrastructure will depend on
several factors, such as the type of natural infrastructure,3> potential for direct revenue generation
from the project, land ownership or entitlement, the time to realize the benefits and the associated
investment horizon, objectives of the private investors (monetary or non-monetary returns), the
scale of a natural infrastructure project, and the amount of investment required.

35 Restoration and engineered ecosystem solutions or conservation.
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Depreciation of and investment in water-related infrastructure in Canada and the Canadian Prairies, annual
values from 2017 to 2021, CAD million, in constant dollars

Investments,
depreciation,
millions of
Geometric depreciation,3¢ CAD million Investments,3” CAD million CAD
Total Total
2017- 2017-
Region 2017 2018 2019 2020 2021 2021 2017 2018 2019 2020 2021 2021 2017-2021
Canada 12,825 12,813 12913 13,204 13,248 | 65003 12,840 @ 12,697 14,534 14999 13,870 68940 3937
Alberta 2,322 2,316 2,301 2,285 2,244 11468 2,707 1,624 1943 1,772 1484 9,530 -1938
Manitoba 501 499 492 501 485 2,478 418 501 319 267 243 1,748 -730
Saskatchewan 487 484 479 483 475 2,408 514 400 432 384 405 2,135 -273
Prairies 3,310 3,299 3,272 3,269 3,204 16,354 3,639 2,525 2,694 2,423 2,132 13,413 -2941
Percentage in 26% 26% 25% 25% 24% 25% 28% 20% 19% 16% 15% 19%

the Prairies

Note: Infrastructure assets include the following: canals and waterways, waterworks infrastructure, water filtration plants, other water infrastructure,
sewage infrastructure, sewage treatment plants, other sewage infrastructure, and water treatment equipment.

Source: Statistics Canada, 2022f.

36 Geometric depreciation means that capital consumption occurs at the same rate each year (not the same amount each year) (Blades, 1997).

37 “Investment means spending by businesses or governments during a given year for the purposes of construction of structures (airports, roads, etc.), purchases of
equipment (locomotives, turbines, etc.), and improvements to existing facilities” (Statistics Canada, 2022d).
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