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Key Points Introduction

- To maximize the effectiveness
of flood risk management, city
governments should employ multiple
policy instruments to balance the
objectives of resilience (i.e., risk
reduction), efficiency (i.e., benefits
exceed costs) and legitimacy (i.e.,
political and public support).

Cities face growing flood risk due to population growth,
expansion of economic activities in flood-prone areas
and more frequent and severe weather associated

with climate change (Casey 2015; Winsemius et al.

2016). Managing this growing flood risk, it is argued,
requires a coordinated strategy involving multiple policy
instruments that reduce flood-related impacts (Driessen
et al. 2016; Hegger et al. 2016). Choosing appropriate

~ Flood risk management instruments policy instruments is challenging, however, given both
differ to the extent that they the range of choices available and the need to balance
emphasize some of these objectives trade-offs between different decision criteria, such as
over others. so informed trade- economic efficiency (ensuring benefits exceed costs)
offs are reql’lired when selecting and political feasibility (meaning the degree of support
and combining them. from relevant authorities and constituencies).

- Contextual factors, such as available This policy brief offers a framework for city officials to
resources, the level of flood risk evaluate flood risk management policy instruments. Its
and the degree of public risk purpose is to explore trade-offs between three different
awareness, are also salient when policy objectives, and how the prioritization of one or
choosing among policy instruments more objectives over others might be suitable in different
for flood risk management. local contexts. The brief concludes with recommendations

for policy makers to reduce uncertainty in selecting
policy instruments for flood risk management.
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Policy Instruments and
Flood Risk Management
Obijectives

Policy instruments are tools of governance that
use state authority and resources to shape the
behaviour of individuals or groups in order to
achieve strategic public objectives (Howlett 2005).
Based on an extensive literature review, the authors
identified 14 policy instruments that contribute

to urban flood risk management by: sharing with
other parties the burden of loss associated with
flooding, which would otherwise be borne entirely
by city governments; spreading the responsibility
for risk reduction among non-governmental
parties that contribute to, or are affected by,

flood risks; or sharing the costs associated with
publicly funded flood risk reduction measures
(Thistlethwaite and Henstra 2017) (see Table 1).

In choosing among these instruments, decision
makers must first consider the central policy
objective and the capacity of different instruments
to achieve this policy objective over time. Three
key flood risk management objectives include
strengthening resilience to flooding, improving
the efficiency of flood risk management

and enhancing the legitimacy of flood risk
management decision making (Alexander,

Priest and Mees 2016; Driessen et al. 2016).

Resilience

Flood resilience has several dimensions, including
the capacity to resist flooding to prevent adverse
impacts (for example, by retaining water with dikes
and dams), the capacity to absorb and recover
quickly from flood-related stress (for example, by
preparing for effective response and recovery) and
the capacity to adapt and transform in response
to flood impacts (for example, by learning from
flood experiences and adopting new policies)
(Hegger et al. 2016). Instruments that support
flood resilience should demonstrate effectiveness,
meaning that they are likely to achieve the

policy objectives regardless of the economic or
political costs (Salamon 2002, 23). Flexibility, or
the degree to which an instrument and its effects
can be adjusted and even reversed in the future, is
another important criterion supporting resilience
(Nair and Howlett 2016). Flood risk is highly
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Table 1: Policy Instruments for Urban Flood Risk Management

Instrument Description

Land use regulation

Legal restrictions on the location, type, scale and density of development
in flood risk areas to minimize exposure of people and property.

Also includes conserving and protecting natural flood mitigation.
Examples: restricting lands in floodplain and flood fringe to non-
residential uses (for example, parks); preserving wetlands.

Development conditions

Rules that impose conditions on building permits with the objective of
minimizing flood risk. Example: bylaw imposing a minimum setback
distance from a waterway or minimum elevation above a groundwater table.

Green infrastructure /
low-impact development

Comprehensive approaches to decrease the volume of runoff by
detaining stormwater on site and allowing it to infiltrate soil.
Examples: swales, permeable landscaping and green roofs.

Stakeholder engagement

Collaboration with individuals who could be affected by decisions or
who have the resources to support implementation to find collective
flood risk management solutions. Example: stakeholder advisory
group that participates in flood management decision making.

Flood mapping

Mapping areas and assets at risk of flood inundation to estimate
potential damages and inform risk reduction measures.

Flood warning system

Mechanism to alert residents about impending flood threats.

Flood hazard disclosure

Mandatory release of information from sellers to potential buyers
about a property’s past flood damage or risk of future flooding.

Corrective tax

Targeted tax on property owners in flood-prone
areas to offset flood protection costs.

Stormwater charge

Fee levied from property owners based on their property’s contribution to
stormwater runoff (usually calculated based on impermeable surface area).

Conditional public contribution toward the cost of

Subsidies flood risk reduction activities, such as installing a sump

pump system or backflow prevention valve.

Reduction or elimination of a financial obligation in exchange for
Credits actions that reduce flood risk. Example: property tax credit for

installation of rain barrels, underground cisterns or rain gardens.

Compassionate grants

Financial transfer from municipal governments to individuals to cope
with flood-related losses not recoverable through private insurance.

Property buyouts

Public purchase of properties in flood-prone areas to reduce risk.

Special surcharge

Fee added to all property tax or utility bills to
fund flood mitigation initiatives.

Source: Thistlethwaite and Henstra (2017).
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Table 2: Policy Objectives and Instrument Characteristics

Policy Objective

Resilience

Instrument Characteristics

- effectiveness

- flexibility

— degree to which the instrument achieves the core objectives

— degree to which the instrument is adjustable or reversible

— economic efficiency
— administrative operability

— technical viability

— degree to which the instrument’s economic benefits outweigh the costs

- human and organizational resources required
to implement the instrument

— data and expertise required to implement the instrument

- political feasibility

- equity

- coherence

- degree of support from elected officials and
influential community interests

- extent to which benefits and burdens are fairly distributed

— degree to which the instrument aligns with other policy objectives

Source: Authors.

uncertain and requires policy approaches that
can adapt in response to changing environmental
conditions (for example, climate change).

Efficiency

Flood risk management is supported largely

by public resources (human and technical), so
ensuring efficiency by conserving resources

and by avoiding overlap between levels of
government and between state and societal actors
is desirable. Economic efficiency in flood risk
management is one dimension, whereby solutions
with a lower cost-benefit ratio are prioritized

for implementation. Administrative operability

is a second criterion: instruments that require
significant additional human or organizational
resources to operate and implement can limit the
efficiency of flood risk management (Salamon
2002, 24). Finally, technical viability is a measure
of the extent to which there are sufficient
knowledge resources, such as data and expertise,
to implement a particular policy instrument.

Legitimacy

Legitimacy is regarded as an essential ingredient
for “good governance” (Agere 2000; Graham, Amos,
and Plumptre 2003). An instrument’s political
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feasibility — the degree to which it is supported

by elected officials, public servants and influential
interests — is an important measure of legitimacy
(May 2005). Instruments also contribute to the
legitimacy of flood risk management by ensuring
equity in the distribution of benefits and burdens
among multiple stakeholders affected by the policy
intervention (Mees et al. 2014; Salamon 2002).
Finally, instruments that achieve coherence with
other policy objectives contribute to the legitimacy
and implementation of flood risk management, in
particular among bureaucrats and civil servants.
Table 2 summarizes the three policy objectives and
their corresponding instrument characteristics.

Policy Instruments and
Local Context

It is difficult to balance the three core objectives
of flood risk management — resilience, efficiency
and legitimacy — and the choice between policy
instruments typically involves trade-offs between
these objectives. For this reason, the mix of policy
instruments a city employs to manage flood risk
must ultimately align with the local context,
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which is influenced by institutional frameworks
(for example, rules, regulations, distributions

of authority and resources), physical conditions
(for example, proximity to rivers, low-lying
areas) and social conditions (for example, risk
perceptions, political beliefs) (Hegger et al. 2016;
Driessen et al. 2016). The section below illustrates
how these contextual factors might influence
instrument selection and the trade-offs between
the three flood risk management objectives.

Institutional Framework:
Limited Resources

Local governments face significant institutional
constraints that impede flood risk management
implementation, and perhaps the most difficult

is limited fiscal capacity. Unlike higher-level
governments, which can draw on a broad tax
base, local governments rely almost entirely

on property taxes and development charges for
operating revenue. As a consequence, efforts by
local governments to prioritize policy tools that
support resilience often carry a heavy economic
opportunity cost and experience political
resistance. Limiting development in high-risk
areas, for example, comes at the expense of critical
property tax revenue, but also triggers political
opposition from developers and residents. In this
context, instruments that prioritize efficiency and

legitimacy are more suitable for local governments.

A stormwater charge is an example of such an
instrument. It does not directly reduce risk (i.e.,
enhance resilience), but it is efficient since it is
a user fee that does not rely on general budget
revenue and is legitimate since it aligns with
existing municipal capacity as a utility provider
(for example, hydro, water). Revenue from

the stormwater charge may not be sufficient

to fund costly resilience measures such as
property buyouts, but it can be used to fund
local stormwater and flood defence measures.

Physical Conditions: High-risk Zones

In communities with high exposure to flood risk,
policy instruments that prioritize resilience at the
expense of efficiency and legitimacy are likely to
be more suitable. Instruments such as property
buyouts and corrective taxes are considered highly
effective for flood risk reduction, but require some
property owners to bear a significant burden,

such as moving from their property or paying

additional costs to pay for flood defences. As a
result, these tools lack political feasibility, so policy
makers typically regard them as less legitimate
tools of flood risk management. Nevertheless, local
governments in high-risk areas must consider
deploying these mechanisms that deliver long-term
resilience benefits despite short-term economic
costs and temporary social and political resistance.

Social Conditions: Low Risk Awareness

Low public flood risk awareness is a common
problem in most jurisdictions and is an obstacle
to strengthening flood risk management. This
lack of awareness often underpins a broader
perception that governments are responsible

for managing flood risk while property owners
have no role to play. In this context, information-
based policy instruments such as flood maps

and stakeholder engagement are important to
raise risk awareness and influence public beliefs.
While flood maps increase the legitimacy of flood
risk management, this comes at the expense of
efficiency (i.e., the information and administrative
costs are significant) and resilience (i.e., the maps
themselves do not achieve risk reduction).

Recommendations

Effective urban flood risk management requires
a diversity of policy instruments that work
together to enhance resilience, achieve efficiency
in the use of scarce resources and strengthen the
legitimacy of flood risk management decisions.
Since achieving a balance between these three
objectives is difficult, city governments should
consider the following recommendations:

- When selecting policy instruments to
implement flood risk management objectives,
consider the various evaluation criteria noted
above (see Table 2). Although there are many
policy tools that contribute to reducing and
managing flood risk, they vary considerably
across different instrument characteristics,
such as flexibility, administrative operability,
equity and so on. Carefully anticipating the
material impacts of choosing one instrument
over another, and their interactive effects
when combined, helps to ensure that the mix
of policy instruments is complementary.

Managing Urban Flood Risk: A Framework for Evaluating Alternative Policy Instruments



6

— Recognize that there are trade-offs between
resilience, efficiency and legitimacy, and select
policy instruments that are most suitable for
the local context. The policy choices of city
governments are inevitably constrained by local
contextual factors such as limited fiscal resources,
variable exposure to flood risk and weak public
flood risk awareness. Prioritizing a set of policy
instruments that maximizes effectiveness, even
if other flood risk management objectives are
forfeited, is likely to achieve greater benefits in
terms of risk reduction over the long term.

Works Cited

Agere, Sam. 2000. Promoting Good Governance:
Principles, Practices and Perspectives.
London, UK: Commonwealth Secretariat.

Alexander, Meghan, Sally Priest and Hannelore
Mees. 2016. “A Framework for Evaluating
Flood Risk Governance.” Environmental
Science & Policy 64 (October): 38-47. https://
doi.org/10.1016/j.envsci.2016.06.004.

Casey, Michael. 2015. “Global Cost of Flooding to
Increase Tenfold by 2030.” CBS News, March 5.
www.cbsnews.com/news/global-cost-of-
flooding-to-increase-tenfold-by-2030/.

Driessen, Peter P. J., Dries L. T. Hegger, Marloes
H. N. Bakker, Helena F. M. W. van
Rijswick and Zbigniew W. Kundzewicz.
2016. “Toward More Resilient Flood Risk
Governance.” Ecology and Society 21 (4).
https://doi.org/10.5751/ES-08921-210453.

Graham, John, Bruce Amos and Tim Plumptre.
2003. “Principles for Good Governance
in the 21st Century.” Policy Brief No. 15.
Ottawa, ON: Institute on Governance.

Hegger, Dries L. T., Peter P. J. Driessen, Mark
Wiering, Helena F. M. W. van Rijswick,
Zbigniew W. Kundzewicz, Piotr Matczak,
Ann Crabbé, G. Tom Raadgever, Marloes
H. N. Bakker, Sally J. Priest, Corinne Larrue
and Kristina Ek. 2016. “Toward More
Flood Resilience: Is a Diversification of
Flood Risk Management Strategies the
Way Forward?” Ecology and Society 21 (4).
https://doi.org/10.5751/ES-08854-210452.

Howlett, Michael. 2005. “What Is a Policy
Instrument? Tools, Mixes, and Implementation
Styles.” In Designing Government: From
Instruments to Governance, edited by Pearl
Eliadis, Margaret M. Hill, and Michael
Howlett, 31-50. Montreal and Kingston:
McGill-Queen’s University Press.

May, Peter J. 2005. “Policy Maps and Political
Feasibility.” In Thinking Like a Policy
Analyst: Policy Analysis as a Clinical
Profession, edited by Iris Geva-May, 127-51.
New York, NY: Palgrave Macmillan.

Mees, Heleen L. P, Justin Dijk, Daan van Soest,
Peter P. J. Driessen, Marleen H. F. M. W. van
Rijswick and Hens Runhaar. 2014. “A Method
for the Deliberate and Deliberative Selection of
Policy Instrument Mixes for Climate Change
Adaptation.” Ecology and Society 19 (2): 58-71.
https://doi.org/10.5751/ES-06639-190258.

Nair, Sreeja and Michael Howlett. 2016.
“From Robustness to Resilience:
Avoiding Policy Traps in the Long Term.”
Sustainability Science, August, 1-9. https://
doi.org/10.1007/s11625-016-0387-z.

Salamon, Lester M. 2002. “The New Governance and
the Tools of Public Action: An Introduction.”
In The Tools of Government: A Guide to the New
Governance, edited by Lester M. Salamon,
1-47. New York, NY: Oxford University Press.

Thistlethwaite, Jason and Daniel Henstra. 2017.
“Municipal Flood Risk Sharing in Canada:
A Policy Instrument Analysis.” Canadian
Water Resources Journal 42 (4): 349-63. https://
doi.org/10.1080/07011784.2017.1364144.

Winsemius, Hessel C., Jeroen C. J. H. Aerts,
Ludovicus P. H. van Beek, Marc F. P. Bierkens,
Arno Bouwman, Brenden Jongman, Jaap C.
J. Kwadijk, Willem Ligtvoet, Paul L. Lucas,
Detlef P. van Vuuren and Philip J. Ward.

2016. “Global Drivers of Future River Flood
Risk.” Nature Climate Change 6 (4): 381-85.
https://doi.org/10.1038/nclimate2893.

Policy Brief No. 147 — March 2019 ¢ Daniel Henstra and Jason Thistlethwaite



About the Global
Economy Program

Addressing limitations in the ways nations
tackle shared economic challenges, the Global
Economy Program at CIGI strives to inform and
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pressing international governance issues.

About CIGI

We are the Centre for International Governance
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think tank with an objective and uniquely
global perspective. Our research, opinions and
public voice make a difference in today’s world
by bringing clarity and innovative thinking

to global policy making. By working across
disciplines and in partnership with the best
peers and experts, we are the benchmark for
influential research and trusted analysis.

Our research programs focus on governance of
the global economy, global security and politics,
and international law in collaboration with a
range of strategic partners and support from
the Government of Canada, the Government

of Ontario, as well as founder Jim Balsillie.

A propos du CIGI

Au Centre pour 'innovation dans la gouvernance
internationale (CIGI), nous formons un groupe

de réflexion indépendant et non partisan doté
d’un point de vue objectif et unique de portée
mondiale. Nos recherches, nos avis et nos
interventions publiques ont des effets réels sur le
monde d’aujourd’hui car ils apportent de la clarté
et une réflexion novatrice pour I’élaboration des
politiques a I'’échelle internationale. En raison
des travaux accomplis en collaboration et en
partenariat avec des pairs et des spécialistes
interdisciplinaires des plus compétents, nous
sommes devenus une référence grice a I'influence
de nos recherches et a la fiabilité de nos analyses.

Nos programmes de recherche ont trait a la
gouvernance dans les domaines suivants :
I’économie mondiale, la sécurité et les politiques
mondiales, et le droit international, et nous les
exécutons avec la collaboration de nombreux
partenaires stratégiques et le soutien des
gouvernements du Canada et de I’Ontario ainsi
que du fondateur du CIGI, Jim Balsillie.
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