
Key Points
	→ Managed retreat through 

property buyouts is widely 
regarded as an effective disaster 
risk reduction strategy.

	→ Designing property buyout 
programs involves several key 
policy considerations, which 
ideally balance efficiency, social 
acceptability and political feasibility.

	→ The effectiveness of managed retreat 
could be strengthened in Canada by 
identifying priority areas to target, 
drawing lessons from past property 
buyout programs and building 
supportive partnerships between 
governments, private sector firms and 
non-governmental organizations.

Introduction
Flooding is Canada’s most significant climate change 
risk. Damage from flooding consumes more than 
75 percent of federal disaster assistance, which exceeds 
$600 million annually, and this amount is expected 
to increase sharply in future years (Office of the 
Parliamentary Budget Officer 2016). Flood damage is 
also the most frequent and costly source of insurance 
claims, contributing to record losses in recent years. The 
Insurance Bureau of Canada (IBC) estimates that 20 percent 
of Canadians face a high risk of flooding (Meckbach 
2016) and individual property owners pay $3 out-of-
pocket for every $1 covered by insurance (IBC 2019). 

Flood risk is increasing with climate change. The frequency 
of extreme precipitation events has already increased 
globally and it is projected to double if the earth’s 
atmosphere warms by three degrees or more (Papalexiou 
and Montanari 2019; Fischer and Knutti 2016). Canada faces 
similar trends: extreme rainfall that was once expected 
every 50 years will occur every 20 years if the current rate 
of greenhouse gas emissions continues (Zhang et al. 2019). 
In addition to these precipitation trends, which threaten 
to increase riverine and urban flood risk, sea-level rise of 
between 25 cm and 1 m is projected to increase flood risk 
in Canada’s coastal communities (Lemmen et al. 2016).
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This increasing risk is prompting governments 
to rethink the traditional approach to flood 
management that relied on structural controls 
such as seawalls, shoreline armouring, berms, 
dikes, dams and reservoirs to hold back flood 
waters (Wilby and Keenan 2012). Whereas 
these structural defences were effective against 
historical storm events (for example, the 100-
year flood), they are not designed for the more 
extreme floods anticipated with climate change 
(Sörensen et al. 2016). Moreover, governments 
have recognized that structural defences create 
a false sense of security that encourages further 
development in high-risk areas (Gordon and 
Little 2009; Thistlethwaite and Henstra 2017).

Canada’s new Emergency Management Strategy 
outlines an alternative approach that involves 
reducing the exposure and vulnerability of people 
and property to hazards (Public Safety Canada 
2019). Flood risk maps, for example, can be used 
to encourage households to invest in property-
level flood protection measures that reduce their 
exposure to flood hazards, or to purchase flood 
insurance to reduce their economic vulnerability 
to flood impacts. This approach is rooted in the 
paradigm of disaster risk reduction, which aims to 
substantially reduce social and economic impacts 
of disasters by better understanding disaster 
risk, strengthening governance arrangements to 
manage disaster risk, investing in measures that 
enhance resilience to disaster risk and increasing 
preparedness for effective disaster response (United 
Nations Office for Disaster Risk Reduction 2015).

As illustrated in Figure 1, one policy option for 
disaster risk reduction that is underdeveloped 
in Canada is managed retreat — the purposeful 
relocation of people and property out of areas 
vulnerable to flooding — which is achieved 
primarily through public acquisition of exposed 
structures (Agyeman, Devine-Wright and Prange 
2009; Hino, Field and Mach 2017). Buying out 
properties in high-risk areas is regarded as 
an effective tool to adapt to climate change 
risk, and governments around the world are 
increasingly embracing this strategy (Dannenberg 
et al. 2019; Greiving, Du and Puntub 2018).

The design and implementation of property buyout 
programs is crucial, however. Well-designed 
buyout programs can effectively eliminate flood 
risk to people and property, restore natural flood 
protection along shorelines and free up land for 
public recreation (Calil and Newkirk 2017). By 
contrast, poorly formulated buyout programs 
lack transparency, exacerbate social inequities, 
engender resistance from property owners and 
erode trust in the process (Rey-Valette, Robert 
and Rulleau 2019; Robinson et al. 2018).

This policy brief aims to inform policy development 
on property buyouts in Canada. It begins by briefly 
examining some experiences with property buyout 
programs in the United States and Canada to 
illustrate the complexities of managed retreat. It 
then outlines several policy design considerations 
for governments seeking to leverage this powerful 
tool for disaster risk reduction. The final section 
offers some recommendations about how property 
buyouts could be incorporated into Canada’s 
efforts to manage flooding in a changing climate.

Figure 1: Managed Retreat through Buyouts of Flood-prone Properties

Source: Adapted with permission from Mach et al. (2019).

Flood-related 
hazard

Voluntary 
buyout

Restored 
open space



4 Policy Brief No. 158 — April 2020   •   Jason Thistlethwaite, Daniel Henstra and Anna Ziolecki

Managed Retreat in 
Practice
The United States has a long history of property 
buyouts. Between 1989 and 2017, the US Federal 
Emergency Management Agency (FEMA) 
administered more than 40,000 buyouts across 
49 states, chiefly through grants funded under 
its Hazard Mitigation and Grant Program 
and the Department of Housing and Urban 
Development’s Community Development Block 
Grants (Freudenberg et al. 2016). Federal funding 
has typically been awarded to states that can 
demonstrate buyouts will reduce future flood 
risk and will achieve a positive cost-benefit ratio 
(FEMA 2007). The typical approach involves a 
state or local government applying for a grant, 
which is used to purchase properties from 
owners willing to sell (Mach et al. 2019). 

Analysts have noted, however, that most US buyout 
programs have been ad hoc, rather than initiated as 
part of a coordinated national strategy, and there is 
little evidence that policy makers draw lessons from 
past programs (Greer and Binder 2017). This failure 
to aggregate knowledge about effective property 
buyouts has undermined program evaluation 
and improvement (Binder and Greer 2016). 

In Canada, property buyout programs have been 
rare, limited in scope and implemented reflexively 
in the aftermath of flooding, rather than grounded 
in thoughtful policy design. For various reasons, 
recent efforts to acquire flood-exposed properties 
have been largely ineffective in removing people 
and property from high-risk flood zones. For 
instance, the Government of Alberta’s 2013 attempt 
to coax property owners in Calgary’s river flood 
zone to voluntarily leave their homes ultimately 
failed when two-thirds turned down the province’s 
compensation offer (Markusoff 2018). In the spring 
of 2019, the Government of Quebec’s offer to buy 
out flood-damaged homes, but limit compensation 
to $200,000, was met with political backlash from 
property owners who argued their properties were 
worth more (Bruemmer 2019). After long delays and 
an announcement that properties would be bought 
out only at post-flood market value, residents 
in Grand Forks, British Columbia, mobilized in 
November 2019 to demand a “fair deal” that would 
compensate them more generously (Edwards 2019).

Support for government-initiated buyout programs 
appears to be gaining political momentum in 
Canada, however. In May 2019, for instance, the 
federal minister of public safety commented 
publicly that the Government of Canada was 
considering buyouts (Porter 2019). Around the 
same time, several provincial leaders approached 
Ottawa for more than $100 million to assist 
with acquisition of flood-prone properties 
(Press 2019). Most recently, the Liberal Party of 
Canada pledged in the 2019 election campaign 
that it would undertake a national plan to 
help homeowners relocate if they are at risk of 
repeated flooding (Lowrie and Rabson 2019).

Policy Design 
Considerations
There is an urgent need for evidence-based policy 
guidance on the design and implementation 
of effective property buyout programs. 
Optimally, these programs will achieve 
multiple public policy objectives, including:

	→ efficiency, by ensuring prudent use of 
scarce resources and minimizing overlap 
and duplication in governance;

	→ social acceptability, by setting out clear lines of 
accountability, outlining transparent parameters 
and embracing citizen participation; and 

	→ political feasibility, by securing the support of 
elected officials and influential stakeholders.

Although there are myriad factors to examine 
in the design of property buyout programs, 
analysts have focused significant attention on 
five key considerations: timing, coerciveness, 
compensation, eligibility and governance. 
Each of these factors is discussed below.

Timing
Most buyout programs in the United States and 
Canada have been initiated after a flood has 
occurred, and this approach can be effective if 
the buyout program is implemented rapidly. 
However, it also has several weaknesses. 
First, compensation is often slow in reaching 
property owners, meaning they must continue 
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making mortgage payments on their damaged 
property, while also seeking a new property 
(Baker et al. 2018). Indeed, nearly half of buyouts 
administered by FEMA over the past 30 years 
took five years or more to complete (Poon 2019). 

Second, the emotionally charged atmosphere of 
the post-flood period is not conducive to respectful 
and rational dialogue about property buyouts 
to move people out of harm’s way. The instinct 
to rapidly restore communities to their normal 
functioning (Becker and Reusser 2016), combined 
with a tendency of flood-affected residents to 
downplay future risk (Cologna, Bark and Paavola 
2017; Tanner and Árvai 2018), can weaken the social 
acceptability of government compensation offers.

Programs designed to buy out properties before 
flood damage occurs provide a better opportunity 
to engage meaningfully with stakeholders and 
undertake the administration required to avoid 
delays and potential opposition from property 
owners (Baker et al. 2018). Buyout programs with 
robust stakeholder engagement in the initial 
design stages have stronger social acceptability 
and greater uptake among communities targeted 
for relocation (Binder and Greer 2016). Anticipatory 
buyout programs can also be more politically 
feasible if, for example, they are embedded in 
local climate change adaptation strategies and 
can therefore be shown to align with other long-
term community goals (Freudenberg et al. 2016).

Coerciveness
Most property buyout programs in the United States 
and Canada have been voluntary, whereby property 
owners have the flexibility to choose whether to 
relocate in exchange for compensation (Mach et 
al. 2019). However, these programs can also be 
mandatory, whereby the state takes over private 
property through its legal powers of expropriation 
or eminent domain, while compensating owners 
at fair value (Siders 2013). In 1954, for instance, the 
Government of Ontario purchased more than 200 
properties in the aftermath of Hurricane Hazel, 
one of the costliest flood events in the province’s 
history. This program is considered “one of the most 
effective buyout programs in Canadian history” 
because it substantially reduced the exposure 

of people and property in a high-risk area that 
continues to experience flooding (McGillivray 2017).1 

Decisions about the coerciveness of property 
buyout programs clearly involve trade-offs. 
Voluntary buyouts are more politically feasible, 
since some property owners resist mandatory 
buyouts (Rey-Valette, Robert and Rulleau 2019), 
and more socially acceptable, because the 
decision whether to leave is ultimately left to 
the homeowner. On the other hand, voluntary 
buyout programs are less effective in reducing 
flood risk, because a significant proportion of 
targeted property owners decline. For instance, 
less than 40 percent of eligible property 
owners agreed to buyouts from the Alberta 
government after flooding in 2013 (McGillivray 
2017), resulting in isolated homes separated by 
vacant lots that cost approximately $80,000 
annually to maintain (Rieger 2018). Voluntary 
buyout programs are also less efficient, because 
governments must continue to fund defences for 
property owners who remain in the risky areas.

Compensation
Policy choices about the level of compensation 
offered to property owners can have a significant 
influence on the outcomes of a buyout program. 
In some cases, the maximum value of buyouts is 
absolute, as illustrated through the Government 
of Quebec’s 2019 decision to cap compensation at 
$200,000 for a single family home and limit the 
offer to properties with damage that exceeded 
$100,000 or 50 percent of their value (Adriano 
2019). In other cases, buyout programs offer 
compensation based on property value either 
before or after flood damage. Pre-flood market 
values are typically higher, so programs designed in 
this way are more expensive, but they are also more 
socially acceptable. Offering post-flood market 
value lowers the costs of the program, making it 
more politically feasible and economically efficient, 
but reduces social acceptability and therefore 
threatens participation rates (Siders 2019).

Research suggests compensation must be 
adequate for property owners to replicate their 
current quality of life in another area. Decisions 
about pre- or post-flood valuations often fail to 
consider that the value of properties in areas 

1	 See www.ec.gc.ca/ouragans-hurricanes/default.asp?lang= 
En&n=CA3BC939-1.
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suitable for relocation can exceed those in areas 
targeted for acquisition (Binder and Greer 2016). 
For this reason, choices about the generosity of 
compensation are a crucial element of securing 
uptake among targeted populations. For example, 
New York State’s program to buy out properties 
affected by coastal flooding from Hurricane 
Sandy included incentives ranging from five to 
15 percent above pre-flood market appraisal, 
with the most generous incentives given to 
property owners who relocated to low-risk areas 
protected from future flooding (Contant 2019). 

Eligibility
Determining eligibility is a critical element of 
buyout program design. In the United States, 
although FEMA has relatively loose eligibility 
criteria for buyouts, economic and political 
considerations play a significant role. Cost-benefit 
analysis — a method for assessing the economic 
efficiency of public policies — is often used to 
project whether the benefits of reducing future 
disaster losses exceed the costs of acquiring a 
property. Other criteria used to assess eligibility 
include damage thresholds (for example, estimated 
repair costs exceeding 50 percent of a property’s 
value) and geography (for example, properties 
located in the 1-in-50 flood zone). The former 
criterion was used to assess eligibility for buyouts 
in Quebec in 2017 and New Brunswick in 2019 
(Adriano 2019; CBC News 2019), whereas the latter is 
currently being considered for the buyout program 
in Grand Forks, British Columbia (Grand Forks 2019).

These eligibility criteria are highly subjective and 
often lack transparency (Siders 2019). For example, 
cost-benefit analysis often disproportionately 
targets lower-income households for relocation 
because they are more likely to be in high-risk flood 
areas and are likely to suffer more damage relative 
to higher income properties. Lack of transparency 
around eligibility criteria, which often translates 
into ambiguity about the geographical boundaries 
of the buyout zone, can cause considerable 
confusion among residents, and confidence in 
the program can be undermined if decisions are 
regarded as arbitrary (Binder and Greer 2016). 

Governance
A final policy design consideration around property 
buyout programs is governance, specifically their 
financing and administration. Buyouts are typically 
initiated and administered by local governments, 

which are responsible for land-use decisions and 
have delegated authority to regulate development 
in high-risk flood areas. Local control increases 
political feasibility and social acceptability. 
However, responsibility for land-use regulation 
also creates a potential conflict of interest for local 
governments, which rely heavily on revenues 
generated through property taxes, especially 
those levied on high-value properties along rivers 
and coastlines (Thistlethwaite and Henstra 2017). 
Moreover, many local governments lack the 
financial resources and administrative capacity to 
design and implement an effective buyout program.

With their superior fiscal capacity, more robust 
bureaucracy and legal authority over land use 
within their boundaries, provincial governments 
seem well positioned to undertake property 
buyout programs. The Government of Canada 
is also an important potential partner, given 
its nationwide mandate, policy commitment 
to disaster risk reduction and escalating 
disaster financial assistance liabilities. 

Unlike FEMA’s established programs in the United 
States, Canada’s approach to buyouts is ad hoc and 
largely opaque, involving repeated negotiation and 
contestation between provinces, municipalities 
and residents. This ambiguity often leads to delays 
in confirming eligibility and making funding 
available, which is frustrating for property owners 
(Bergeron and Carlucci 2017; Marandola 2017). There 
is reason to be optimistic that this governance 
gap might be remedied, as the mandate letter 
issued to the federal minister of public safety in 
December 2019 directed the department to “develop 
a national action plan to assist homeowners with 
potential relocation for those at the highest risk 
of repeat flooding” (Canada 2019). However, this 
could also exacerbate confusion if it adds another 
layer of rules onto existing provincial programs.

Recommendations
As climate change and social drivers increase the 
risk of flooding, Canada must adopt a diverse range 
of strategies to achieve its disaster risk reduction 
goals. Managed retreat from areas that face a high 
risk of flooding — achieved through the public 
acquisition of exposed properties — is widely 
regarded as an effective disaster risk reduction 
strategy. As this brief has demonstrated, however, 
designing property buyout programs involves 
several policy considerations. Implementing 
the following recommendations could assist in 



7Managed Retreat from High-risk Flood Areas: Design Considerations for Effective Property Buyout Programs

incorporating managed retreat into Canada’s 
broader efforts to manage climate change risk. 

Identify priority areas for managed retreat. A 
first step toward employing property buyouts for 
disaster risk reduction more systematically is to 
pinpoint areas at greatest risk of flooding. Flood 
risk is the product of hazard exposure, meaning 
the number of people and tangible assets located 
in flood-prone areas, as well as of vulnerability, 
meaning sociodemographic characteristics that 
reduce people’s capacity to cope with and recover 
from hazard impacts (Cutter et al. 2013; Sayers, 
Penning-Rowsell and Horritt 2018). Hazard exposure 
can be assessed using a combination of historical 
flood records, predictive analysis through modelling 
and simulation, and solicitation of expert opinion 
to complement and validate hazard information. 
Vulnerable populations can be identified using 
social, economic and demographic indicators 
— age, income, housing type and so on — that 
can be drawn from census records and other 
administrative data (Chakraborty et al. 2020). 

Areas that have experienced repeated flood 
losses are perhaps the most obvious places 
to consider buyout programs (Siders 2013). 
More broadly, however, analysts suggest that 
managed retreat is most likely to be successful 
in locations where residents feel flood risk is 
intolerable, there is evidence that a buyout 
program would generate benefits for broader 
society, the social benefits of relocation outweigh 
costs and the political will to implement 
retreat is high (Hino, Field and Mach 2017).

Document experiences with property buyout 
programs to aggregate knowledge on best 
management practices. In the United States, 
FEMA maintains records of past buyout programs 
and researchers have conducted longitudinal 
evaluations of the strengths and weaknesses of 
property buyouts (for example, Greer and Binder 
2017; Weber and Moore 2019). There has been no 
comparable research in Canada and there is no 
central repository of information about buyout 
programs that have occurred around the country. 
Governments would benefit greatly from a more 
systematic effort to aggregate knowledge about 
what works and why. This could also include 
learning from cases in which neighbourhoods 
or whole communities have been relocated for 
reasons other than flood risk but that nevertheless 
offer lessons about effective implementation. 

Build partnerships to support managed retreat. 
Recent property buyout programs in Canada 
have suffered from various weaknesses that have 
blunted their effectiveness. One of the ways to 
improve future buyout efforts is to build a coalition 
of parties that have an interest in managed retreat 
from high-risk flood areas and have knowledge 
or resources to contribute. As noted, all levels 
of government have potential roles to play in 
relocating people out of harm’s way. A better 
negotiating of these roles would increase the 
legitimacy of property buyouts and potentially 
reduce the time it takes to implement them. Private 
sector partners such as insurers and risk modellers 
should be engaged to share information and 
resources, and non-governmental organizations 
that work with flood-prone communities could 
offer valuable advice and capacity to assist 
with the administration of buyout programs.

Works Cited
Adriano, Lyle. 2019. “Quebec’s New Disaster Relief 

Program Sets Caps on Flood Compensation.” 
Insurance Business Canada (blog), April 17. 
www.insurancebusinessmag.com/ca/news/
flood/quebecs-new-disaster-relief-program-
sets-caps-on-flood-compensation-165093.aspx.

Agyeman, Julian, Patrick Devine-Wright and Julia 
Prange. 2009. “Close to the Edge, down by the 
River? Joining up Managed Retreat and Place 
Attachment in a Climate Changed World.” 
Environment and Planning A: Economy and Space 
41 (3): 509–13. https://doi.org/10.1068/a41301.

Baker, Charlene K., Sherri B. Binder, Alex Greer, 
Paige Weir and Kalani Gates. 2018. “Integrating 
Community Concerns and Recommendations 
Into Home Buyout and Relocation Policy.” 
Risk, Hazards & Crisis in Public Policy 9 (4): 
455–79. https://doi.org/10.1002/rhc3.12144.

Becker, S. L. and D. E. Reusser. 2016. “Disasters as 
Opportunities for Social Change: Using the 
Multi-Level Perspective to Consider the Barriers 
to Disaster-Related Transitions.” International 
Journal of Disaster Risk Reduction 18 (September): 
75–88. https://doi.org/10.1016/j.ijdrr.2016.05.005.



8 Policy Brief No. 158 — April 2020   •   Jason Thistlethwaite, Daniel Henstra and Anna Ziolecki

Bergeron, Jérôme and Mario Carlucci. 2017. 
“Gatineau Flood Victims’ Frustrations Spilling 
Over.” CBC News, June 1. www.cbc.ca/news/
canada/ottawa/gatineau-flood-victims-
frustrations-spilling-over-1.4139761.

Binder, Sherri Brokopp and Alex Greer. 2016. “The 
Devil Is in the Details: Linking Home Buyout 
Policy, Practice, and Experience after Hurricane 
Sandy.” Politics and Governance 4 (4): 97–106. 
https://doi.org/10.17645/pag.v4i4.738.

Bruemmer, René. 2019. “Is $200,000 a Fair Buyout 
Price for a House in a Quebec Flood Zone?” 
Montreal Gazette, April 24. 
https://montrealgazette.com/news/local-
news/is-200000-a-fair-buyout-price-for-
a-house-in-a-quebec-flood-zone.

Calil, Juliano and Sarah Newkirk. 2017. “Aligning 
Natural Resource Conservation, Flood Hazard 
Mitigation, and Social Vulnerability Remediation 
in Florida.” Journal of Ocean and Coastal Economics 
4 (1). https://doi.org/10.15351/2373-8456.1074.

Canada. 2019. “Minister of Public Safety and 
Emergency Preparedness Mandate 
Letter.” December 13. https://pm.gc.ca/en/
mandate-letters/minister-public-safety-and-
emergency-preparedness-mandate-letter.

CBC News. 2019. “Province Offers Financial Aid 
to Owners of Flood-Damaged Buildings.” 
CBC News, May 3, 2019. www.cbc.ca/
news/canada/new-brunswick/jeff-carr-
cottage-owners-flood-1.5121368.

Chakraborty, Liton, Horatiu Rus, Daniel Henstra, Jason 
Thistlethwaite and Daniel Scott. 2020. “A Place-
Based Socioeconomic Status Index: Measuring 
Social Vulnerability to Flood Hazards in the 
Context of Environmental Justice.” International 
Journal of Disaster Risk Reduction 43 (February). 
https://doi.org/10.1016/j.ijdrr.2019.101394.

Cologna, Viktoria, Rosalind H. Bark and Jouni 
Paavola. 2017. “Flood Risk Perceptions and 
the UK Media: Moving beyond ‘Once in 
a Lifetime’ to ‘Be Prepared’ Reporting.” 
Climate Risk Management 17 (January): 1–10. 
https://doi.org/10.1016/j.crm.2017.04.005.

Contant, Jason. 2019. “Best Incentives to Get 
Homeowners to Move out of Floodplains.” 
Canadian Underwriter, April 29. 
www.canadianunderwriter.ca/insurance/
one-way-to-get-clients-to-move-out-
of-floodplains-1004162525/.

Cutter, Susan L., Christopher T. Emrich, Daniel 
Morath and C. M. Dunning. 2013. “Integrating 
Social Vulnerability into Federal Flood 
Risk Management Planning.” Journal 
of Flood Risk Management 6 (4): 332–44. 
https://doi.org/10.1111/jfr3.12018.

Dannenberg, Andrew L., Howard Frumkin, Jeremy 
J. Hess and Kristie L. Ebi. 2019. “Managed 
Retreat as a Strategy for Climate Change 
Adaptation in Small Communities: Public Health 
Implications.” Climatic Change 153 (1): 1–14. 
https://doi.org/10.1007/s10584-019-02382-0.

Edwards, Jensen. 2019. “Grand Forks Residents Rally 
for a ‘Fair Deal’ in Flood Buyouts.” Grand Forks 
Gazette, November 15. www.grandforksgazette.ca/
news/grand-forks-residents-rally-for-a-fair-deal- 
in-flood-buyouts/.

FEMA. 2007. “Hazard Mitigation Assistance 
(HMA) Guidance on Property Acquisition 
and Relocation for the Purpose of Open 
Space.” Washington, DC: Federal Emergency 
Management Agency. www.fema.gov/
media-library-data/20130726-1721-25045-3264/
web_page_3_acq_guidance_06_20_08.pdf.

Fischer, E. M. and R. Knutti. 2016. “Observed Heavy 
Precipitation Increase Confirms Theory and 
Early Models.” Nature Climate Change 6 (11): 
986–91. https://doi.org/10.1038/nclimate3110.

Freudenberg, Robert, Ellis Calvin, Laura Tolkoff 
and Dare Brawley. 2016. Buy-in for Buyouts: 
The Case for Managed Retreat from Flood 
Zones. Cambridge, MA: Lincoln Institute of 
Land Policy. http://public.eblib.com/choice/
PublicFullRecord.aspx?p=5742340.

Gordon, Peter and Richard Little. 2009. “Rethinking 
Flood Protection.” Public Works Management & 
Policy 14 (1): 37–54. https://doi.org/ 
10.1177/1087724X09341846.

Grand Forks. 2019. “Mitigation Project Funding FAQ — 
June 2019.” June. www.grandforks.ca/ 
news/mitigation-project-funding-faq-
june-2019/#toggle-id-13-closed.



9Managed Retreat from High-risk Flood Areas: Design Considerations for Effective Property Buyout Programs

Greer, Alex and Sherri Brokopp Binder. 2017. “A 
Historical Assessment of Home Buyout Policy: 
Are We Learning or Just Failing?” Housing Policy 
Debate 27 (3): 372–92. https://doi.org/ 
10.1080/10511482.2016.1245209.

Greiving, Stefan, Juan Du and Wiriya Puntub. 2018. 
“Managed Retreat: A Strategy for the Mitigation 
of Disaster Risks with International and 
Comparative Perspectives.” Journal of 
Extreme Events 5 (2–3). https://doi.org/ 
10.1142/S2345737618500112.

Hino, Miyuki, Christopher B. Field and Katharine J. 
Mach. 2017. “Managed Retreat as a Response to 
Natural Hazard Risk.” Nature Climate Change 
7 (5): 364–70. https://doi.org/10.1038/nclimate3252.

IBC. 2019. “Severe Weather Causes $1.9 Billion in 
Insured Damage in 2018.” IBC, January 16. 
www.ibc.ca/on/resources/media-centre/
media-releases/severe-weather-causes-
190-million-in-insured-damage-in-2018.

Lemmen, Donald S., Fiona J. Warren, Thomas S. 
James and Colleen S. L. Mercer Clarke. 2016. 
Canada’s Marine Coasts in a Changing Climate. 
Ottawa, ON: Government of Canada. 

Lowrie, Morgan and Mia Rabson. 2019. “Liberals 
promise national flood insurance, disaster 
EI benefits.” National Post, September 25. 
https://nationalpost.com/pmn/news-pmn/
canada-news-pmn/liberals-promise-national-
flood-insurance-disaster-ei-benefits.

Mach, Katharine J., Caroline M. Kraan, Miyuki 
Hino, A. R. Siders, Erica M. Johnston and 
Christopher B. Field. 2019. “Managed Retreat 
through Voluntary Buyouts of Flood-Prone 
Properties.” Science Advances 5 (10): eaax8995. 
https://doi.org/10.1126/sciadv.aax8995.

Marandola, Sabrina. 2017. “Laval flood victim, fed 
up by slow government response, ready to 
tear down house.” CBC News, October 23. 
www.cbc.ca/news/canada/montreal/laval-
flood-victim-tear-down-house-1.4368251.

Markusoff, Jason. 2018. “In Calgary’s Flood Zone, Most 
Residents Hang on and Hope the Water Never 
Rises Again.” Maclean’s, October 30. 
www.macleans.ca/politics/in-calgarys-
flood-zone-residents-hang-on-hope-
water-never-rises-again/.

McGillivray, Glenn. 2017. “Flood, Risk Avoidance, and 
Mandatory Buyouts.” InsBlogs (blog). May 11. 
www.insblogs.com/catastrophe/flood-risk-
avoidance-mandatory-buyouts/7493.

Meckbach, Greg. 2016. “New IBC Flood Model Shows 
1.8 Million Households at ‘Very High Risk.’” 
Canadian Underwriter, February 2. 
www.canadianunderwriter.ca/insurance/new-
ibc-flood-model-shows-1-8-million-canadian-
households-at-very-high-risk-1004006457/.

Papalexiou, Simon Michael and Alberto Montanari. 
2019. “Global and Regional Increase of 
Precipitation Extremes under Global 
Warming.” Water Resources Research, May. 
https://doi.org/10.1029/2018WR024067.

Office of the Parliamentary Budget Officer. 2016. 
“Estimate of the Average Annual Cost for 
Disaster Financial Assistance Arrangements 
Due to Weather Events.” Ottawa, ON: Office 
of the Parliamentary Budget Officer.

Poon, Linda. 2019. “As Flooding Worsens, 
Home Buyouts Move at a Snail’s Pace.” 
CityLab, September 17. www.citylab.com/
environment/2019/09/flooded-home-buyout-
fema-disaster-recovery-flood-insurance/598075/.

Porter, Kate. 2019. “Governments Look to 
Buyouts for Flood Victims.” CBC News, 
May 5. www.cbc.ca/news/canada/ottawa/
repeated-rebuild-in-floodplain-1.5118331.

Press, Jordan. 2019. “Provinces asking federal 
government for $138-million to help buy 
out flooded properties.” The Globe and 
Mail, May 16. www.theglobeandmail.com/
canada/article-provinces-asking-federal-
government-for-138-million-to-help-buy-out/.

Public Safety Canada. 2019. “Emergency Management 
Strategy for Canada: Toward a Resilient 2030.” 
March 2. www.publicsafety.gc.ca/cnt/rsrcs/
pblctns/mrgncy-mngmnt-strtgy/index-en.aspx.

Rey-Valette, Hélène, Samuel Robert and Bénédicte 
Rulleau. 2019. “Resistance to Relocation in 
Flood-Vulnerable Coastal Areas: A Proposed 
Composite Index.” Climate Policy 19 (2): 206–18. 
https://doi.org/10.1080/14693062.2018.1482823.



10 Policy Brief No. 158 — April 2020   •   Jason Thistlethwaite, Daniel Henstra and Anna Ziolecki

Rieger, Sarah. 2018. “Five Years Later, Lots Sit Empty 
along Elbow River Floodway, Waiting for 
Springbank Dam.” CBC, June 21. 
www.cbc.ca/news/canada/calgary/calgary-
empty-lots-flood-2013-1.4689107.

Robinson, Celine S., Rachel A. Davidson, Joseph E. 
Trainor, Jamie L. Kruse and Linda K. Nozick. 
2018. “Homeowner Acceptance of Voluntary 
Property Acquisition Offers.” International Journal 
of Disaster Risk Reduction 31 (October): 234–42. 
https://doi.org/10.1016/j.ijdrr.2018.05.002.

Sayers, Paul, Edmund C. Penning-Rowsell and Matt 
Horritt. 2018. “Flood Vulnerability, Risk, and 
Social Disadvantage: Current and Future Patterns 
in the UK.” Regional Environmental Change 18 (2): 
339–52. https://doi.org/10.1007/s10113-017-1252-z.

Siders, Anne R. 2013. “Managed Coastal Retreat: 
A Legal Handbook on Shifting Development 
away from Vulnerable Areas.” New York, NY: 
Center for Climate Change Law, Columbia 
Law School. https://biotech.law.lsu.edu/blog/
ManagedCoastalRetreat_FINAL_Oct-30.pdf.

———. 2019. “Social Justice Implications of US 
Managed Retreat Buyout Programs.” 
Climatic Change 152 (2): 239–57. https://doi.org/ 
10.1007/s10584-018-2272-5.

Sörensen, Johanna, Andreas Persson, Catharina 
Sternudd, Henrik Aspegren, Jerry Nilsson, 
Jonas Nordström, Karin Jönsson, Misagh 
Mottaghi, Per Becker, Petter Pilesjö, Rolf 
Larsson, Ronny Berndtsson and Shifteh 
Mobini. 2016. “Re-Thinking Urban Flood 
Management: Time for a Regime Shift.” Water 8 
(8): 332–46. https://doi.org/10.3390/w8080332.

Tanner, Alexa and Joseph Árvai. 2018. “Perceptions 
of Risk and Vulnerability Following 
Exposure to a Major Natural Disaster: The 
Calgary Flood of 2013.” Risk Analysis 38 (3): 
548–61. https://doi.org/10.1111/risa.12851.

Thistlethwaite, Jason and Daniel Henstra. 2017. 
“Municipal Flood Risk Sharing in Canada: 
An Instrument Analysis.” Canadian Water 
Resources Journal 42 (4): 349–63.

United Nations Office for Disaster Risk 
Reduction. 2015. “Sendai Framework for 
Disaster Risk Reduction 2015-2030.” Geneva, 
Switzerland: United Nations Office for 
Disaster Risk Reduction. www.unisdr.org/
files/43291_sendaiframeworkfordrren.pdf.

Weber, Anna, and Rob Moore. 2019. “Going Under: 
Long Wait Times for Post-Flood Buyouts Leave 
Homeowners Underwater.” New York: Natural 
Resources Defense Council. 
www.nrdc.org/sites/default/files/going-
under-post-flood-buyouts-report.pdf.

Wilby, Robert and Rod Keenan. 2012. “Adapting to 
Flood Risk under Climate Change.” Progress in 
Physical Geography 36 (3): 348–78. 
https://doi.org/10.1177/0309133312438908.

Zhang, Xuebin, Greg Flato, Megan Kirchmeier-
Young, Lucie Vincent, Hui Wan, Xiaolan 
Wang, Robin Rong, John Fyfe, Guilong Li 
and Viatchelsav V. Kharin. 2019. “Changes in 
Temperature and Precipitation Across Canada.” 
In Canada’s Changing Climate Report, edited 
by Elizabeth Bush and Donald S. Lemon, 
112–93. Ottawa, ON: Government of Canada.





About CIGI

The Centre for International Governance Innovation (CIGI) is an independent, 
non-partisan think tank whose peer-reviewed research and trusted analysis 
influence policy makers to innovate. Our global network of multidisciplinary 
researchers and strategic partnerships provide policy solutions for the digital 
era with one goal: to improve people’s lives everywhere. Headquartered 
in Waterloo, Canada, CIGI has received support from the Government of 
Canada, the Government of Ontario and founder Jim Balsillie.

À propos du CIGI

Le Centre pour l’innovation dans la gouvernance internationale (CIGI) est 
un groupe de réflexion indépendant et non partisan dont les recherches 
évaluées par des pairs et les analyses fiables incitent les décideurs à 
innover. Grâce à son réseau mondial de chercheurs pluridisciplinaires et 
de partenariats stratégiques, le CIGI offre des solutions politiques adaptées 
à l’ère numérique dans le seul but d’améliorer la vie des gens du monde 
entier. Le CIGI, dont le siègel se trouve à Waterloo, au Canada, bénéficie du 
soutien du gouvernement du Canada, du gouvernement de l’Ontario et de 
son fondateur, Jim Balsillie. 

Credits

Director, Global Economy Robert Fay

Program Manager Heather McNorgan

Senior Publications Editor Jennifer Goyder

Graphic Designer Sami Chouhdary

Copyright © 2020 by the Centre for International Governance Innovation

The opinions expressed in this publication are those of the authors and do not 
necessarily reflect the views of the Centre for International Governance Innovation  
or its Board of Directors.

For publications enquiries, please contact publications@cigionline.org.

This work is licensed under a Creative Commons Attribution —  
Non-commercial — No Derivatives License. To view this license,  
visit (www.creativecommons.org/licenses/by-nc-nd/3.0/).  
For re-use or distribution, please include this copyright notice.

Printed in Canada on Forest Stewardship Council® certified paper containing 
100% post-consumer fibre.

Centre for International Governance Innovation and CIGI are registered 
trademarks.

67 Erb Street West 
Waterloo, ON, Canada N2L 6C2
www.cigionline.org


