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Learning Objectives

1) To understand the fundamental mechanics of parametric insurance and how it
differs from traditional indemnity insurance.

2) To analyze the specific applications of parametric insurance for climate-
related risks (floods, wildfires, droughts) in the Canadian context.

3) To evaluate the potential for parametric solutions in non-climate sectors such
as health (pandemic) and supply chain disruption.

4) To identify the key challenges, including basis risk, and propose a policy
framework for successful implementation in Canada.

5) To critically assess the role of parametric insurance within a broader national
strategy for climate adaptation and economic stability.

1. Introduction: The Canadian Resilience Imperative

Canada'’s vast geography and diverse economy are uniquely exposed to a new era of
systemic risks. Climate change is no longer a distant threat but a present-day economic
disruptor, manifesting in catastrophic wildfires that choke entire provinces, atmospheric
rivers that trigger devastating floods, and prolonged droughts that cripple agricultural
heartlands (Bush & Lemmen, 2019). Concurrently, the COVID-19 pandemic
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demonstrated how non-climatic, correlated shocks can halt global commerce and
overwhelm public health systems.

The financial aftermath of these events reveals a critical vulnerability: the protection
gap. This is the chasm between total economic losses and insured losses. For instance,
following the 2016 Fort McMurray wildfires, insured losses were estimated at $3.8
billion, but the total economic cost was significantly higher, absorbed by businesses,
individuals, and various levels of government (Cohn et al., 2022). Traditional indemnity
insurance, while a cornerstone of risk transfer, is struggling with these systemic events
due to issues of affordability, availability, and slow claims processes.

This chapter explores parametric insurance as a transformative financial mechanism
to bridge this protection gap and bolster Canada's economic resilience. By providing
rapid, transparent, and predictable payouts based on objective triggers, parametric
insurance can stabilize incomes, ensure business continuity, and reduce the fiscal burden
on governments in the immediate aftermath of a disaster.

2. The Mechanics of Parametric Insurance

Parametric insurance, also known as index-based insurance, operates on a
fundamentally different principle than traditional insurance.

Core Concept: A parametric policy pays a pre-agreed sum of money upon the
triggering of a predefined, verifiable physical parameter (or index), rather than
compensating the policyholder for an individually assessed loss.

The operational process involves three key components, illustrated in Figure 1:

1. Trigger Parameter: The specific measurable event that activates the policy.
This must be objective, transparent, and independently verifiable. Examples
include:

o Rainfall: Amount of precipitation (in mm) within a specific duration
and geographic area.

o Earthquake: Seismic magnitude measured at a defined epicenter.
o Wind Speed: Maximum sustained wind speed during a storm.

o Temperature/Drought Index: Deviation from average temperatures
or a specific level on a standardized drought index.

o Evacuation Order: Official declaration of a mandatory evacuation by
a government authority.

2. Independent Data Source: The trigger event must be measured by a
reputable, third-party authority whose data is beyond dispute. In Canada, key
sources include:
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Environment and Climate Change Canada (ECCC) for weather data.
Natural Resources Canada for seismic data.

The Canadian Drought Monitor (Agriculture and Agri-Food Canada).
NASA FIRMS or provincial agencies for wildfire perimeter data.

Official government gazettes for public health emergency declarations.

3. Payout Structure: The contract explicitly defines the payout amount, which
can be a fixed sum or a variable amount that scales with the intensity of the
triggering event. For example, a policy might pay $X for a Category 1 hurricane
and $Y for a Category 2.

Table 1: Parametric vs. Traditional Indemnity Insurance

Feature

Traditional Indemnity
Insurance

Parametric Insurance

Basis of Payout

Compensation for verified
actual loss

Payout based on triggering of
an objective parameter

Claims Process

Lengthy; requires loss adjusters
and assessment

Rapid; automated based on data
from independent source

Basis Risk

Low (payout linked directly to
loss)

High (potential mismatch
between trigger and actual loss)

Payout Certainty

Uncertain until claim is
approved

Certain and predefined in the
contract

Use of Funds

Typically, must be used to
repair/replace damaged assets

Flexible; can be used for any
purpose (e.g., lost revenue,

Data Dependency

Relies on internal claims data

Relies on independent, third-
party data infrastructure

3. Applications for Climate Risks in Canada

3.1. Flooding and Municipal Infrastructure

Many Canadian municipalities are dangerously exposed to riverine and pluvial (surface)
flooding. Traditional insurance for public infrastructure is often limited. A parametric
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policy for a city like Calgary, Albirta province, could be triggered if water levels in the
Bow River at a specific Water Survey of Canada gauge exceed a pre-defined flood stage.
The immediate payout would be directed into an emergency fund for sandbagging,
emergency services mobilization, and initial cleanup, significantly accelerating response
and reducing long-term recovery costs (Surminski & Eldridge, 2022).

3.2. Wildfires and Forestry/SMEs

The forestry sector and related small businesses are highly vulnerable to fire and
evacuation orders. A company in British Columbia could secure a policy triggered by
the issuance of a mandatory evacuation order within a 20-kilometer radius of its mill.
The payout would cover costs related to shut-down, equipment protection, employee
evacuation, and business interruption, providing a crucial liquidity lifeline until
operations can resume.

3.3. Drought and Agriculture

Drought is a perennial threat to the Prairie provinces' agricultural economy. Parametric
products using indices from the Canadian Drought Monitor can provide a safety net. A
rancher in Saskatchewan could receive an automatic payout if their region is classified
as experiencing "Extreme" (D3) drought for two consecutive reporting periods. This
cash injection allows them to purchase alternative feed, transport livestock, or service
debt, preventing forced herd sell-offs and preserving their livelihood (Woodard, 2020).

4. Applications in Health and Other Sectors
4.1. Pandemic Risk

The COVID-19 pandemic highlighted the lack of insurance for widespread business
interruption due to public health orders. A parametric solution for a restaurant chain or
tourism operator could be triggered by the official declaration of a public health
emergency by the federal government, combined with a metric like a 75% reduction in
airport passenger traffic. Payouts could help cover fixed costs like rent, utilities, and
payroll during mandated closures, preventing widespread bankruptcies (Weber &
Araujo, 2021).

4.2. Supply Chain Disruption

Global supply chains are vulnerable to port closures due to storms, strikes, or other
disruptions. A Canadian manufacturer relying on the Port of Vancouver could purchase
coverage triggered by wind speeds exceeding 90 km/h (forcing crane operations to halt)

31



for more than 48 consecutive hours. The payout would cover demurrage costs, expenses
for rerouting shipments, and leasing temporary storage facilities.

Table 2: lllustrative Parametric Insurance Examples for Canada

: . Potential
Sector Risk Proposed Trigger Data Source Policyholders
D3 "Extreme" Canadian Grain farmers
Agriculture Drought Drought rating for 2 Drought '
; : ranchers
periods Monitor
Municipalities Flooding | Water level > 6.5m at | Water Survey of City
specified gauge Canada governments
Forestry Wildfire Mandatory Provincial Forestry
evacuation order emergency companies,
within 25 km management sawmills
agency
Tourism Pandemic Gov't declaration of Gov't gazette, Hotel chains,
emergency + 75% airport authority | tour operators
drop in airport traffic
Transport Supply Wind speed > 90 Port Authority Import/export
Chain km/h for >48h at port businesses,
manufacturers

5. Challenges and a Policy Framework for Implementation

The primary barrier to parametric insurance is basis risk-the scenario where the trigger
occurs without the policyholder incurring a significant loss (false positive), or where a
loss occurs without the trigger being met (false negative). Mitigating this requires
sophisticated modelling and high-quality data.

A successful national strategy requires a concerted public-private effort. Figure 2
outlines a proposed framework for Canada.

Recommendations for Policymakers:

1. Invest in Data Infrastructure: Fund the expansion and modernization of
ECCC and Water Survey of Canada monitoring networks to provide the
granular, reliable data needed for robust triggers.

2. Create a Regulatory Sandbox: Work with provincial regulators to develop
clear guidelines that encourage innovation in parametric products while
ensuring consumer protection.
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3. Seed-Fund Pilot Programs: Provide grants or matching funds for parametric
pilot projects in high-priority areas (e.g., agricultural drought in the Prairies,
municipal flooding in Ontario/Quebec).

4. Facilitate a Parametric Facility: Explore the creation of a public-private entity
(e.g., a"Canadian Climate Risk Pool") to aggregate risk, structure contracts, and
transfer risk efficiently to international reinsurance markets.

6. Conclusion

Parametric insurance is not a replacement for traditional insurance but a powerful
complementary tool. Its unique ability to deliver capital with unparalleled speed makes
it an essential instrument for enhancing Canada's economic resilience in the face of
climate change and other systemic threats. By mitigating the immediate financial shock
of disasters, it allows businesses to survive, communities to recover faster, and
governments to protect public finances. A strategic national initiative to foster a robust
parametric market is a critical step in future-proofing the Canadian economy.
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