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Summary and Keywords

Natural hazards are a complex governance problem. Managing the risks associated with 
natural hazards requires action at all scales—from household to national—but coordinat
ing these nested responses to achieve a vertically cohesive course of action is challeng
ing. Moreover, though governments have the legal authority and legitimacy to mandate or 
facilitate natural hazard risk reduction, non-governmental actors such as business firms, 
industry associations, research organizations and non-profit organizations hold much of 
the pertinent knowledge and resources. This interdependence demands horizontal collab
oration, but coordinating risk reduction across organizational divides is fraught with chal
lenges and requires skillful leadership.

Flood risk management (FRM)—an integrated strategy to reduce the likelihood and im
pacts of flooding—demonstrates the governance challenge presented by natural hazards. 
By engaging stakeholders, coordinating public and private efforts, and employing a diver
sity of policy instruments, FRM can strengthen societal resilience, achieve greater effi
ciency, and enhance the legitimacy of decisions and actions to reduce flood risk. Imple
menting FRM, however, requires supportive flood risk governance arrangements that fa
cilitate vertical and horizontal policy coordination by establishing strategic goals, negoti
ating roles and responsibilities, aligning policy instruments, and allocating resources.

Keywords: floods, flood risk management, governance, natural hazards, risk reduction

Introduction
Natural hazards refer to processes and phenomena with the potential to “cause loss of 
life, injury or other health impacts, property damage, social and economic disruption or 
environmental degradation” (United Nations [UN], 2016, p. 18). They are commonly di
vided into two types: (a) geological or geophysical hazards, such as earthquakes and land
slides, which stem from internal earth processes, and (b) hydrometeorological hazards, 
which are atmospheric, hydrological, or oceanographic in origin, such as floods, hurri
canes, and coastal storm surges.
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Flooding is the most common and costly global natural hazard (UN, 2015A). In 2016, for 
example, flooding in Western Europe, the United States, and several Asian countries gen
erated losses of nearly US$30 billion (“Preliminary Sigma Estimates,” 2016). Population 
growth, climate change, and intensification and expansion of economic activity in flood- 
prone areas have all been identified as key drivers of an increase in future flood losses 
(Alfieri et al., 2016; Kundzewicz et al., 2014; Vitousek et al., 2017). Faced with mounting 
flood damages and increasing risk, many countries are embracing flood risk management 
(FRM), a strategic framework designed to reduce the consequences of flooding by engag
ing a wide range of stakeholders and by implementing a diversity of strategies to reduce 
and manage flood-related impacts (Gralepois et al., 2016; Hartmann & Spit, 2016).

However, FRM is a complex policy area in which diverse and often decentralized stake
holders have different perceptions of the problem and preferred solutions, and where au
thority and resources are fragmented among numerous public agencies, multiple levels of 
government, and a wide range of nongovernmental actors (e.g., research organizations, 
insurers, property owners) (Box, Thomalla, & van den Honert, 2013; Gerkensmeier & Rat
ter, 2018). Effective FRM requires coordination between levels of government to maxi
mize policy coherence, and among actors and resources to avoid negative policy interplay 
(Benson & Lorenzoni, 2017; Challies et al., 2016; Krieger, 2013). FRM must also align 
with existing interests and the political and social norms that define them, and must be 
compatible with legal traditions and institutional frameworks, as well as the distribution 
of authority and resources between stakeholders and levels of government.

The field of flood risk governance offers important insights into how FRM can be aligned 
with established policy approaches and coordinate effective risk reduction. The purpose 
of this contribution is to explore how the analytical lens of flood risk governance can pro
vide insights on the implementation of FRM. The contribution begins with some historical 
context of flood management and the motivations for a policy transition toward risk man
agement. The second section describes the origins and evolution of flood risk governance. 
The third section develops a framework to evaluate flood risk governance. The fourth and 
final section concludes the contribution and identifies some areas for future research.

Flood Risk Management
Floods are typically classified into three types. Coastal flooding is a risk in areas with de
velopment along a large body of water (i.e., sea, ocean, lake) and occurs as a result of ex
treme tidal conditions and storm surge generated when high winds from major storms 
drive water onshore. Riverine (fluvial) flooding occurs when a river swells beyond its ca
pacity due to a prolonged rainfall, snow melt or ice jam. Pluvial (urban) flooding occurs 
when heavy precipitation causes inundation of lands that are not proximate to a body of 
water. This flooding is most common in urban areas, which typically results from storm 
sewer systems that are unable to accommodate unusually high water volumes (“Types of 
Floods,” N.D.). Most countries are exposed to flood risk due to patterns of concentrated 
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settlement along oceans and major river systems, and increasing population in urban ar
eas (Revi et al., 2014).

The socioeconomic impacts of floods on communities are significant and these impacts 
are the primary motivation behind public policies to manage flood risk. Consequences in
clude population displacement (Levine, Esnard, & Sapat, 2007), damage to critical infra
structure (Kidd, 2011), business interruption (Ingirige & Wedawatta, 2011), loss of eco
nomic growth and productivity (Davies, 2016), and threats to physical and mental health 
(Burton, Rabito, Danielson, & Takaro, 2016; Lamond, Joseph, & Proverbs, 2015). These 
impacts are widespread and growing. According to the re-insurer Swiss Re, floods affect 
half a billion people every year—more than any other hazard—and cause $50 billion USD 
in average annual losses (“How to Rethink Flood Risk,” 2018). The Intergovernmental 
Panel on Climate Change projects that global urbanization, combined with climate 
change, is going to increase these costs and their socio-economic effects (Revi et al., 
2014).

As governments face significant costs associated with replacing and rehabilitating control 
infrastructure, and are saddled with escalating disaster assistance liabilities, scholars and 
practitioners have increasingly promoted a risk management approach that expands the 
scope of flood-related policy options to include prevention and mitigation (Begum, Stive, 
& Hall, 2007; Klijn, Knoop, Ligtvoet, & Mens, 2012; Thieken et al., 2016). Risk manage
ment is the organized, institutional process of dealing with risk (Ale, 2009, p. 5). As a sys
tematic framework for addressing risk problems, it is typically divided into a series of 
steps (Black, Bruce, & Egener, 2014), including :

1. Risk identification, which involves itemizing the potential hazards that could have 
a negative impact on the system of interest
2. Risk analysis, by which detailed estimates of the likelihood and consequences of 
identified hazards are prepared, in consultation with stakeholders
3. Risk evaluation, whereby the social acceptability of the risks posed by identified 
hazards is considered
4. Risk treatment, which involves selecting one or more risk controls to reduce unac
ceptable risks to a tolerable level

Risk controls are specific measures—processes, policies, devices, or practices—imple
mented to modify risk (“ISO 31000,” 2009), of which there are five basic variants, includ
ing avoidance, prevention, mitigation, sharing, and retention (see Table 1). As applied to 
floods, risk management involves identifying and analyzing potential sources of flooding, 
evaluating the level of flood risk that is socially acceptable, and selecting appropriate risk 
controls to avoid, reduce, share, or accept flood risks, including modifying the probability 
of flooding or reducing the exposure and vulnerability of people, property, systems, and 
other assets subject to potential losses (Sayers et al., 2013, p. 23).
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Table 1. Risk Controls

Risk 
avoidance

Purposely declining to engage in an activity that car
ries risk (which also means foregoing potential bene
fits)

Risk pre
vention

Eliminating or containing hazards that pose risk

Risk miti
gation

Reducing the severity of loss by mitigating the conse
quences associated with hazards

Risk shar
ing

Sharing with another party the burden of loss from risk 
and/or responsibility for measures to reduce the risk

Risk re
tention

Making an informed decision to accept loss from a risk 
when it occurs

Flood risk management (FRM) expands the traditional, government-led management ap
proach, whereby public funds are used to build flood defenses based on a pre-defined lev
el of flood protection, disaster financial assistance is made available to compensate those 
affected by residual risk, and there are few incentives to proactively reduce flood risk 
(Johnson & Priest, 2008; van Stokkom, Smits, & Leuven, 2005). FRM involves sharing re
sponsibility with those who contribute to flood risk, increasing the participation of stake
holders in decision-making, and allocating resources across a broader portfolio of techno
logical, social, economic, and institutional measures to reduce and manage flood risk (Kli
jn, Samuels, & Van Os, 2008; Simonovic, 2013) (see Table 2). Although FRM supports an 
expansion of responsibility among a wider range of stakeholders, elements of the hazard- 
based approach remain important strategies, such as using land-use regulation to limit 
development in high-risk areas.
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Table 2. Two Paradigms of Flood Management

Paradigm Foundation Policy Objective Example of Prac
tice

Hazard-based (tra
ditional approach)

Probability Historical event Prevent flooding 
during a repeat of a 
specified historical 
event.

Design flood defens
es for an event the 
magnitude of 1954 
Hurricane Hazel 
(Ontario, Canada).1

Design event Prevent flooding 
during a storm 
event of a specified 
return period.

Design flood defens
es for a 1:100-year 
flood; limit develop
ment through land- 
use planning in 
these areas.
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Risk management 
(evolving approach)

Risk Reduce flood risk to 
socially acceptable 
level; share respon
sibility.

Analyze and evalu
ate flood risk; im
plement portfolio of 
instruments to re
duce and share re
sponsibility for risk 
(e.g., risk-based 
land-use planning, 
property-level-flood- 
protection, flood in
surance).

Note: ( ) The Hurricane Hazel Flood Event Standard means a storm that produces, over a 48-hour period, in a 
drainage area of 25 square kilometers or less, rainfall that has the distribution set out in a table (e.g., 73 millime
ters of rain in the first 36 hours).

Source: Adapted from Sayers et al. (2013).

1
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Distributing responsibility among a wider range of stakeholders improves efficiency by 
lowering the burden on government spending (Penning-Rowsell & Priest, 2015), strength
ens legitimacy by engaging a wide range of interests in consultation (Mees, Driessen, & 
Runhaar, 2013), and increases effectiveness by creating layers of policy ensuring there 
are backups in case one instrument fails (Alexander, Priest, & Mees, 2016).

In recent years, the principles of FRM have influenced policy and practice in many differ
ent jurisdictions, such as England (Begg, Walker, & Kuhlicke, 2015; Butler & Pidgeon, 
2011), Germany (Klijn et al., 2008), the Netherlands (Jong & van den Brink, 2013; van Bu
uren, Ellen, & Warner, 2016), Scotland (Cook et al., 2016), and the United States (Insti
tute for Water Resources, 2011) as well as India and China (Sayers et al., 2013). The ob
jectives of FRM also align closely with the Sendai Framework for Disaster Risk Reduc
tion, which advocates an “all-of-society engagement and partnership” whereby national 
and regional governments play an “enabling, guiding and coordinating role” and local au
thorities and communities are empowered to reduce disaster risk (UN, 2015B, p. 14).

In practice, however, the shift toward FRM has faced significant challenges associated 
with coordinating existing disaster management stakeholders and policy with risk-based 
principles. The first challenge is engaging and coordinating stakeholders with different 
(and often competing) interests (Table 3). For example, flood mitigation involves the de
ployment of subsidies and risk communication to encourage property-level flood protec
tion, but owners often remain unaware of flood risk and have limited interest in making 
substantial changes to their property (Owusu, Wright, & Arthur, 2015; Thistlethwaite, 
Henstra, Brown, & Scott, 2018). Similarly, although governments encourage the deploy
ment of flood insurance to offset the public costs of recovery and incentive investment in 
risk mitigation, insurers are reluctant to offer affordable coverage in high-risk areas 
where claims can easily exceed collected premiums (Booth & Tranter, 2017; Surminski, 
2018).
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Table 3. Stakeholders in Flood Risk Management

Stakeholder FRM Responsibilities

National gov
ernment

Pass and enforce laws; allocate resources to lower- 
tier governments; provide disaster assistance; de
velop building codes.

Sub-state 
governments 
(provincial; 
state)

Pass and enforce laws; allocate resources to lower- 
tier governments; provide disaster assistance; set 
framework for land-use planning and development 
regulation; enforce building codes; set flood design 
standards and requirements.

Local govern
ments

Comply with legislative and planning frameworks; 
develop land-use regulations; invest in infrastruc
ture; set bylaws; enforce building codes.

Property- 
owners

Maintain property and invest in flood mitigation 
measures (e.g., sump pumps, below grade cover
ings).

Engineers Use the best available knowledge on flood risk to 
advise and inform policy, standards, and building 
codes.

Spatial plan
ners

Comply with land-use frameworks set by subnation
al and local governments.

Emergency 
managers

Implement policy set by governments; support flood 
warning, risk communication, and evacuation.

Insurers Support recovery by selling coverage to property 
owners and businesses.

Banks Incorporate flood risk into mortgage decisions; en
courage and finance property-level flood protection.

Non-govern
mental orga
nizations

Educate and raise awareness among the public; 
support recovery.
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A second challenge for FRM implementation is aligning its objectives and rules with exist
ing laws and institutional norms. The constitutional division of powers in a federation, for 
example, can undermine the vertical alignment of FRM policy goals (Krieger, 2013). Dis
aster recovery assistance provided by national governments can reduce the effectiveness 
of regional or local policies to encourage risk mitigation unless it is tied to requirements 
to implement property-level flood protection (Shughart, 2011). Similarly, local govern
ments face few incentives to limit development in high-risk areas if they can be confident 
that recovery financing will come from an upper-tier government (Henstra & Thistleth
waite, 2017).

Uncertainty about the distributional effects of FRM is a third challenge, one that can limit 
the diversity of instruments used to manage risk and the legitimacy of distributing re
sponsibilities among stakeholders (Alexander, Doorn, & Priest, 2018; van Doorn-Hoekveld 
et al., 2016). Flood risk maps, for example, are an important tool to encourage local gov
ernments to limit development in high-risk areas. Policymakers are often hesitant to re
lease flood risk maps, however, because they fear that the information could depress 
property values (Press, 2017; Stolte, 2016). Similarly, the real estate industry is unlikely 
to take on additional responsibility by providing information on flood risk to prospective 
buyers, given uncertainty about the distributional impacts on property values (Troy & 
Romm, 2004; Yeo, 2003).

A final challenge that impedes the implementation of FRM is a lack of resources. Existing 
flood management policy typically prioritizes investment in resistance-based strategies 
(e.g., structural defenses), rather than the broader suite of instruments embraced by 
FRM (e.g., flood prevention and mitigation) (Gersonius, van Buuren, Zethof, & Kelder, 
2016). This leads to a path dependency in decision-making whereby the latter policy ob
jectives are underfunded and poorly organized while many funding programs remain fo
cused exclusively on structural defenses (van Buuren et al., 2016).

The challenges involved in the implementation of FRM are shared with other policy areas 
that have drawn attention in research on governance frameworks used to understand 
how established policy domains with multiple stakeholders and strategies align with new 
requirements and demands. “GOVERNANCE AND NATURAL HAZARDS” explores how 
the field of flood risk management is drawing insight from these governance perspectives 
on public policy.

Governance and Natural Hazards
Governance refers to the arrangements established to coordinate the actions of state and 
societal actors in order to achieve purposeful outcomes (Peters, 2014). Debates about 
governance first emerged as scholars recognized that economic globalization had re
duced the regulatory power of state governments while non-governmental actors had as
serted greater responsibility and authority over actions traditionally reserved for govern
ments (Cutler, Haufler, & Porter, 1999). As part of this evolution, the expertise and re
sources of businesses and civil society actors were increasingly embraced by govern
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ments as alternative and more efficient sources of rule-making (Rosenau, 1995; Ruggie, 
2004). This expansion in the process of rule-making was recognized by many scholars as 
evidence of a shift in direction of authority from “governments to 
governance” (Swyngedouw, 2005).

Governance was also observed through coordination among actors at local, regional and 
global scales (Benz & Eberlein, 1999). Expansion in the number of engaged stakeholders 
and shifts in the direction of authority required a broader understanding of the instru
ments used to exercise power and control. Policies, goals, self-regulation, and norms were 
recognized as steering mechanisms that could be used to achieve objectives without the 
coercive power of hierarchy (Finnemore & Sikkink, 1998; Stoker, 2002).

Governance has also been embraced as a normative framework for managing and orga
nizing complex issue areas (Daviter, 2017; Fahey & Pralle, 2016). In the area of climate 
change adaptation, for example, Huitema et al. (2016) argue that decision-makers define 
specific problems to be resolved, identify the appropriate scale or jurisdictional level for 
changes in behavior, resolve when new actions are required, and select the appropriate 
tool for encouraging such action. Similarly, research on resiliency has promoted the con
cept of adaptive governance, whereby challenges are managed not through a top-down 
hierarchical process, but rather through feedback mechanisms involving multiple actors 
at different scales, who employ a diverse set of strategies (Chaffin, Gosnell, & Cosens, 
2014; Fournier, Larrue, & Schellenberger, 2018).

The field of risk management has benefited from prescriptive forms of governance as ex
perts and practitioners recognize that technical and economic models of risk assessment 
are inadequate for capturing the complexity, uncertainty, and ambiguity associated with 
various types of risk (Aven & Renn, 2010). Historically, risk has been treated as a techni
cal challenge for which the probability of potential consequences can be assigned and 
then managed using appropriate actions (Löfstedt, 2005; Renn, 2009). However, most 
risks, such as a systemic bank failure, are far more complex and uncertain, as there are 
multiple causes and effects that cascade across jurisdictions and between firms. Manag
ing future risk, such as that associated with climate change, is particularly challenging 
because historical distributions of consequences are unreliable for measuring and imple
menting control strategies. Moreover, differing values and perspectives create ambiguity 
as risk is interpreted in contested environments, where stakeholders have varying levels 
of risk tolerance and disagree on the optimal instruments to manage risk (van Asselt & 
Renn, 2011).

Risk governance has been developed as a framework for managing these sources of com
plexity, uncertainty, and ambiguity by combining the key steps involved in risk manage
ment with a broader effort to coordinate multiple actors across scales and to align policy 
with existing institutional frameworks, political culture, and perceptions of risk (Renn, 
Klinke, & van Asselt, 2011). The latter aspects of risk governance—coordinating societal 
actors in addition to the implementation of technical measures—has been embraced in re
search on flood risk management as a means of overcoming the challenges involved with 
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diversifying strategies and stakeholders within existing institutional and legal frame
works.

Flood Risk Governance

Flood risk governance arrangements refer to the constellation of actors, institutions, re
sources, and discourses involved in the management of flood risk (Hegger, Driessen, & 
Bakker, 2018C). Comparative analysis of these four governance elements across national 
borders has been fruitful in diagnosing the willingness and capacity of actors to collabo
rate, the efficacy and interplay of policy instruments, and the ways in which different in
stitutional mechanisms—coordinating authorities, intergovernmental partnerships, and so 
on—shape interaction among actors and induce cohesion across sectors and scales (Kauf
mann & Wiering, 2017; Liefferink, Wiering, Crabbé, & Hegger, 2018; van Doorn-Hoekveld 
et al., 2016).

Effective implementation of FRM requires flood risk governance arrangements that in
duce vertical and horizontal policy cohesion by coordinating collective action among lev
els of government and across public and private organizational divides. Horizontal coordi
nation seeks to secure collective action among stakeholders by encouraging the adoption 
and alignment of different policy instruments that manage flood risk. Vertical coordina
tion seeks to minimize policy incoherence and overlap by aligning policy objectives and 
instruments across local, regional, and national scales (Alexander et al., 2016).

Achieving this vertical and horizontal policy coordination involves four key governance 
capabilities: (a) setting goals; (b) negotiating roles and responsibilities; (c) aligning policy 
objectives and instruments; and (d) allocating and managing resources, including both 
material inputs needed to carry out objectives and symbolic supports that enhance the le
gitimacy of FRM decisions. Each of these capabilities is addressed in turn below.

Setting Goals

Goal-setting is a critical governance capability that seeks to steer the behavior of dis
parate actors toward a common purpose by establishing clear priorities, motivating ac
tors to develop operational plans to achieve them, and identifying metrics to measure 
progress on their fulfillment (Young, 2017, p. 122). Setting goals is necessarily an interac
tive process, because no single actor, including government, has the authority, knowl
edge, and resource capacity to tackle problems unilaterally (Kooiman, 2003). Goals within 
governance arrangements can typically be observed at three levels of abstraction, includ
ing (a) high-level aims that set out a normative desired end state, (b) strategic objectives 

that contribute to securing the general aims, and (c) precise targets that direct resources 
toward measurable outcomes within a specific time period (Howlett, 2009). This activity 
is also important to ensure that conflicting goals common between different levels and 
among policy domains are reconciled.
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Scholars have identified three high-level aims that are central to FRM and that can be 
used to evaluate the effectiveness of flood risk governance arrangements. These goals in
clude strengthening societal resilience to flooding, improving the efficiency of FRM, and 
enhancing the legitimacy of FRM decision-making (Alexander et al., 2016; Hegger, 
Driessen, & Bakker, 2016). FRM should build resilience, it is argued, by supporting the 
capacity to resist flooding to prevent adverse impacts (e.g., by retaining water with dikes 
and dams), the capacity to absorb and recover quickly from flood-related stress (e.g., by 
preparing for effective response and recovery), and the capacity to adapt and transform 
in response to flood impacts (e.g., by learning from flood experiences and adopting new 
policies) (Hegger, Driessen, Wiering, et al., 2016; Matczak et al., 2018). Efficiency in FRM 
involves conserving human and technical resources and avoiding overlap between levels 
of government and among societal actors (Johann & Leismann, 2013; Kind, 2014). Legiti
macy in flood risk governance arrangements is a function of how well they promote trans
parency in decision-making, encourage meaningful engagement with a range of stake
holders, and ensure a fair distribution of benefits and burdens (Alexander et al., 2018).

Although these high-level policy goals might be considered universal in that they provide 
a yardstick to measure the effectiveness of flood risk governance arrangements in any 
country, the more specific objectives and targets of FRM policy can be expected to vary 
from one state to another. Variation is often linked to historical policy configurations for 
disaster management (e.g., significant investment in flood infrastructure) and the local 
nature of flood risk (Wiering et al., 2017). Because of the extreme severity of flood risk in 
the Netherlands, for example, FRM prioritizes resistance via prevention through structur
al defenses, and this priority is embedded in constitutional law. By contrast, FRM in the 
United Kingdom has historically embraced more diverse FRM strategies (e.g., flood insur
ance instead of government disaster assistance), in recognition that prevention is not ab
solute and that communities should be able to absorb, recover, and adapt in the event of 
flooding (Alexander, Priest, et al., 2016).

High-level policy documents, such as written national or subnational FRM strategies, pro
vide the easiest entry point to identify the goals, objectives, and targets that underpin 
flood risk governance. For instance, the National Flood and Coastal Erosion Risk Manage
ment Strategy for England sets out a high-level goal of ensuring the risk of coastal flood
ing and erosion is “properly managed by using the full range of options in a co-ordinated 
way” (UK Environment Agency, 2011, p. 13). It then enumerates more specific objectives, 
including (a) ensuring that “communities, individuals, voluntary groups and private and 
public sector organisations work together” to manage the risk to people and property; (b) 
“facilitat[ing] decision-making and action”; and (c) “achiev[ing] environmental, social and 
economic benefits” (p. 13). Finally, it articulates several concrete targets to achieve the 
objectives, including

• understanding the risks of flooding and coastal erosion;

• avoiding inappropriate development in areas of flood and coastal erosion risk;

https://global.oup.com/privacy
https://oxfordre.com/naturalhazardscience/page/legal-notice


The Governance of Flood Risk Management

Page 13 of 31

PRINTED FROM the OXFORD RESEARCH ENCYCLOPEDIA, NATURAL HAZARD SCIENCE (oxfordre.com/naturalhazard
science). (c) Oxford University Press USA, 2020. All Rights Reserved. Personal use only; commercial use is strictly prohibited 
(for details see Privacy Policy and Legal Notice).

Subscriber: OUP-Reference Gratis Access; date: 11 March 2020

• building, maintaining and improving flood and coastal erosion management infra
structure;

• increasing public awareness of the risk and encouraging people at risk to take action 
to make their property more resilient;

• improving the detection, forecasting and warnings of flooding, planning for and 
co‑ordinating a rapid response to flood emergencies and promoting faster recovery 
from flooding. (pp. 13–14)

Other jurisdictions lack a clear policy framework on FRM, such as Sweden, where several 
related policy domains in areas such as climate change, land-use planning, and energy 
contain guidance on flood management (Matczak et al., 2016). The central goals of FRM 
are similarly difficult to detect in federations, where they are typically embedded in sub
national policy and legislation, which can vary considerably from one region to another 
within the same state (Krieger, 2013). Goals sometimes conflict, particularly between poli
cy domains. For example, many urban planners advocate for greater urban density, but 
this could further concentrate people and property in flood-prone areas, creating a ten
sion between the goals of planners and emergency management professionals. In each of 
these cases, goals, objectives, and targets must be compared to determine whether there 
is a consistent or favored approach.

Although policy documents and legislative frameworks offer an important entry point, fur
ther analysis of the diversification of strategies and stakeholders responsible provides 
critical evidence to analyze and compare FRM goals across jurisdictions. Ideally, FRM 
policy consists of multiple “layers” of action, to ensure that weaknesses in one approach 
are offset by strengths in others (i.e., resiliency); the costs of implementation are out
weighed by its benefits (i.e., efficiency), and responsibilities are shared and delegated 
among appropriate stakeholders, such as governments, property owners, insurers, plan
ners (i.e., legitimacy) (Hegger, Driessen, & Bakker, 2018A). Also important is the prioriti
zation of FRM strategies that seek to manage flood risk before, during, and after flood 
emergencies, including prevention, defense, mitigation, preparation, and recovery (Gilis
sen et al., 2016).

Comprehensive comparative research in Europe suggests that the goals, objectives, and 
targets of FRM policy vary considerably across national borders (Liefferink et al., 2018; 
Wiering et al., 2017). Some countries, such as the United Kingdom and Sweden, appear 
to prioritize and support FRM strategies equally across the various stages of a flood 
emergency. Other countries, such as the Netherlands, appear to prioritize flood defense, 
relying on other strategies as a secondary backup in the event that structural defenses 
fail. In Belgium and France, mitigation and prevention are used more readily, with less 
emphasis on flood defense.
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Through comparative analysis, scholars have identified several factors that influence the 
FRM-related goals that are prioritized in different states, including these:

• The frequency and magnitude of floods—in states that often experience serious flood
ing, public demand for a policy response is typically greater.

• Available financial resources—structural flood defenses are expensive to install and 
maintain, so states with weaker economic conditions are more likely to favor lower- 
cost solutions.

• Political culture—in states where there is higher trust in government (e.g., the 
Netherlands), FRM policy is more likely to emphasize state-sponsored solutions, 
whereas in countries that value individual initiative and responsibility (e.g., United 
States), policies are more likely to emphasize personal responsibility (Bubeck et al., 
2017).

Discerning and explaining differences in FRM goals, therefore, must go beyond formal 
policy documents, to identify key norms more visible through discourse analysis of recur
ring narratives (Kaufmann & Wiering, 2017). These norms can be organized into three 
types. Meta-norms define broad-based values, such as sustainable development, gender 
equality, public participation, and so on. Constitutive norms are institutional mechanisms, 
such legal statutes, that organize actions in a particular issue area. Finally, regulatory 
norms are specific prescriptions or rules that control individual and group behavior by 
identifying appropriate or inappropriate behavior and assigning rewards (e.g., social ap
proval and tangible benefits) or punitive (e.g., disapproval) measures for compliance 
(Hufty, 2011).

Negotiating Roles and Responsibilities

Once goals are determined, a second key governance capability is establishing the means 
of achieving them. For FRM to be effective, it is argued, significant effort is required to 
“organize and safeguard sufficient commitment of all relevant actors who have to con
tribute to the realization of the resilient strategy, now or in the (near) future” (Gersonius, 
van Buuren, Zethof, & Kelder, 2016, p. 28). Multiple actors have responsibilities or re
sources that are relevant to FRM, including state officials and a range of more or less or
ganized societal actors—private firms, not-for-profit organizations, industry associations, 
professional associations, and so on. Horizontal coordination between these actors re
quires the negotiation of roles and responsibilities to ensure that they support a common 
objective, rather than duplicating efforts or working at cross purposes, which can lead to 
fragmentation that reduces the effectiveness of FRM.

An ideal-type coordination for FRM involves clear roles and responsibilities delegated to 
specific actors with minimal redundancy (e.g., two actors with the same responsibility) 
and only overlap where it is considered functional (e.g., two actors share an objective but 
employ different policy instruments). By assessing the degree and quality of interconnect
edness between stakeholders, Gilissen et al.’s (2015) seminal research on FRM intro
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duces an approach for determining the extent to which roles and responsibilities are co
ordinated.

The first stage involves breaking down a jurisdiction’s FRM system into different policy 
domains (e.g., emergency management, spatial planning), the actors involved (e.g., emer
gency management authorities, volunteers), and their strategies (e.g., preparation, miti
gation, prevention defense, and response). This horizontal relationship between domain, 
actor, and strategy can then be assessed for indicators of fragmentation, such as multiple 
actors participating in the same domain with the same strategy, distinct domains with a 
different strategy, and distinct domains with the same strategy. In France, for example, 
the authors find that spatial planners and government risk management authorities 
shared responsibility for the strategies of prevention and mitigation despite being in dif
ferent policy domains. In the United Kingdom, actors within the same policy domain, such 
as local planning authorities and developers shared responsibility for prevention (Gilissen 
et al., 2015, p. 18).

The second stage in the assessment of coordination involves determining whether frag
mentation is addressed with a “bridging mechanism,” which is defined as any effort to im
prove interaction between FRM actors to manage redundancy or conflicts that result 
from poor coordination (Hegger, Driessen, & Bakker, 2018B). Identifying these bridging 
mechanisms improves understanding of how different actors coordinate their tasks and 
whether there are existing ties or networks that bind actors in coalitions (e.g., shared in
terests, discourses, and professional values). These linkages facilitate “co-production,” 
whereby actors align their expertise and capacity with the various FRM strategies. Bridg
ing mechanisms can include knowledge and information-sharing forums (e.g., commit
tees, databases); rules or requirements for coordination, such as those entrenched in gov
ernment policy; and formal cooperation between actors to jointly pursue a common objec
tive (Gilissen et al., 2015).

Although the research on bridging mechanisms in FRM is nascent, there are some practi
cal examples. The United Kingdom’s Flood Map for Planning portal is a useful mechanism 
that links flood management authorities with spatial planners by providing information on 
flood-prone areas where development should be avoided (“Flood Map for Planning,” 

N.D.). These data also support the enforcement of existing rules that require developers 
to seek approval from authorities if developing in a high-risk area. The German 
government’s partnership with the insurance industry is an example of formal coopera
tion, whereby risk data are used by the national government to designate four risk zones 
across which the availability of flood insurance differs (Krieger & Demerrit, 2015).

As a complement to this framework to measure fragmentation, there are a number of nor
mative principles for the effective allocation of responsibility in governance arrange
ments that can be applied to FRM (Mostert, 2015):

• Actors should be assigned risk management responsibilities based on their capacity 
to carry them out (a point addressed further below).
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• Responsibilities should be allocated in ways that minimize social costs to society.

• Those responsible for creating or exacerbating risk should bear some responsibility 
(e.g., local governments that allow development in flood-prone areas) and constituen
cies with an interest in managing the risk should also absorb some responsibility (e.g., 
property owners living in high-risk flood areas).

• The scope of assigned responsibilities should align with the scale of the risk (e.g., 
municipalities are responsible for urban flooding associated with their stormwater sys
tems).

• Following the subsidiarity principle, responsibility should be assigned to actors with 
closest proximity to the risk and at the lowest level of a governance arrangement, as
suming they have sufficient competency and capacity.

• Actions that are closely related should be evaluated to determine if they can be man
aged by one actor, or should be assigned to separate actors.

• The allocation of responsibility should be transparent.

• The allocation of responsibilities should be stable and only shifted after careful con
sideration and emergence of new evidence.

• Impacts on existing rights should be considered to ensure benefits and burdens are 
distributed equitably when responsibilities shift (e.g., if land slated for development is 
expropriated, then compensation is offered to existing rights holders).

Formalizing horizontal coordination is critical for effective FRM policy because sharing 
responsibility among multiple stakeholders is otherwise likely to lead to redundancy and 
actors working at cross purposes. For this reason, European scholars have recognized 
that the negotiation of roles and responsibilities is a distinct stage that all jurisdictions 
must go through to determine the best alignment between actors, policy domains, and 
FRM strategies (Hegger et al., 2018B).

Aligning Policies and Instruments

Achieving vertical policy alignment between levels of government is a third crucial capa
bility within flood risk governance arrangements. Flooding is a complex problem, the 
management of which involves actors at many scales, who operate simultaneously within 
the same policy space. This dynamic raises the risk of “negative policy interplay,” where
by choices made at one level inadvertently constrain the options of governments at other 
levels (Urwin & Jordan, 2008), and “policy incoherence,” which results when policies 
adopted by different levels of government work at cross purposes (May, Sapotichne, & 
Workman, 2006). This is especially the case when sub-state governments (e.g., states, 
provinces, and municipalities) develop rules based on political, economic, and social in
terests that differ from those of national governments. For example, restricting develop
ment in high-risk areas aligns with the interests of national governments, which seek to 
reduce the cost of disaster assistance for recovery, but is unattractive to municipalities 
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that support development as a means of generating property tax revenue (Henstra, 
Thistlethwaite, Brown, & Scott, 2018).

Vertical policy alignment is particularly critical for managing natural hazards like flood
ing, as the boundaries of watersheds are typically incongruent with jurisdictional authori
ty. Without coordination, flood risk can be inadvertently shifted from one jurisdiction to 
another that lacks the necessary authority or resources to manage it. For example, a na
tional government’s decision to fund a structural defense strategy upstream could in
crease the flow of water for a sub-state jurisdiction further downstream without the re
sources and capacity to manage additional risk. Assessing vertical alignment therefore in
volves determining which levels of government are involved in the development and im
plementation of FRM, the actors and institutions within particular scales with key roles, 
and those considered peripheral to fulfilling the objectives.

This assessment can improve understanding of whether policy alignment ensures that re
sponsibilities for risk reduction are assigned to those who benefit most and who have ap
propriate knowledge and resources, thereby enhancing the effectiveness of FRM (Bergs
ma, 2016). If an actor at a higher level with disproportionate authority but little knowl
edge over the local implications of FRM is making policy that conflicts with decisions at 
this scale, risk reduction and its benefits are unlikely to be realized. If aligned vertically, 
FRM strategies deployed at different scales also reduce the uncertainty and complexity 
associated with flood risk by creating redundancies that capture the risk that “spills over” 
between levels and actors (Alexander, Priest, et al., 2016). Finally, vertical policy align
ment improves the legitimacy of FRM because the interests of both upper- and lower-tier 
authorities are represented in the coordinated implementation of policies and strategies 
(Mees et al., 2016).

However, achieving vertical policy alignment is often challenging, particularly in federa
tions in which legal authority is constitutionally divided between two sovereign orders of 
government. In Canada, for instance, the federal system is decentralized in that the 10 
subnational (provincial) governments jealously guard their constitutional sovereignty 
from federal intrusion, and total annual provincial spending far exceeds federal expendi
tures (Bakvis & Skogstad, 2012). By contrast, the United States federal system features a 
strong national government and weaker subnational (state) governments (Radin & Boase, 
2000). Whereas vertical policy coordination in Canada is achieved largely through inter
governmental bargaining and negotiation between the federal and provincial political ex
ecutives, in the United States it is federal legislation that serves as the chief mechanism 
by which national policy is coordinated with the states (Bakvis & Brown, 2010).

In the context of FRM, building codes and standards are a common example of vertical 
policy alignment in industrialized countries. National governments develop these codes 
based on expert and scientific input, often without specific guidance on flood risk. Lower 
level (e.g., regional or provincial) governments then adjust these codes within their juris
dictions by using flood risk information generated by local authorities to set general re
quirements on setbacks from bodies of water, floor heights, location of electrical equip
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ment, limiting below-grade openings, and sewer-backup technology. These rules are then 
calibrated and enforced by local governments to align with the specific nature and loca
tion of the flood risk. The level of coerciveness and resources allocated to penalties and 
enforcement, for example, is likely to be stronger in jurisdictions with a high exposure to 
flood risk.

Allocating and Managing Resources

The fourth key governance capability within flood risk governance arrangements is the al
location and management of policy resources. As governments embrace a diversity of 
FRM strategies, a common challenge is ensuring that stakeholders who have been dele
gated expanded responsibilities have sufficient resources to carry them out effectively or 
are compensated in the event they are forced to bear additional burden. For example, in 
many states the embrace of FRM has involved vesting individual property owners with 
greater responsibility, but these stakeholders typically lack the resources to adopt proper
ty-level flood protection measures (Fournier et al., 2018; Thieken et al., 2016). It is there
fore important to understand the types of resources that are available to different actors 
within the governance arrangements, the extent to which those resources align with as
signed responsibilities, and whether available resources have any impact on the capacity 
of stakeholders to fulfill their objectives (Larrue, Tremorin, & Hegger, 2013). Ideally, the 
distribution of resources will be outlined in formal agreements that stipulate funding con
tributions, sources of financial support, objectives for spending, and commitments con
cerning human and technical resources.

To evaluate whether resources are sufficient for effective FRM, it is first important to dif
ferentiate different types of resources and how they are used. Coercive authority via rules 
that require stakeholders to comply with FRM objectives is an important resource that is 
held chiefly by governments (Hood, 1983). The requirement that owners of properties in 
U.S. “special policy areas”—lands with high floods risk—must purchase flood insurance as 
a condition to secure a mortgage is an example of such coercive authority (National Re
search Council, 2015). Assessing the deployment of coercive authority as a resource 
should explore how legal powers are divided between authorities, which actors have for
mal decision-making power, and whether there are specific instruments that enable gov
ernments to develop rules or licenses that influence FRM (e.g., expropriate land or forbid 
construction).

The sources and uses of financial resources to support FRM is a second category. Much of 
the FRM agenda is funded through the public treasury: taxes, subsidies, grants, loans, 
and program funding can all be employed as financial resources to support FRM. Interna
tionally, flood defenses remain the most significant beneficiary of public financial re
sources from central governments (Gralepois et al., 2016). The Delta Program in the 
Netherlands, for instance, allocates EUR$1 billion annually to flood defenses (“New 
Dutch 20 Billion Euros,” 2014), and England has recently committed UK$2.3 billion over 
six years to such projects (“Programme of Flood,” 2016). This concentration of resources 
in one FRM strategy has been criticized by FRM scholars for encouraging path dependen
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cy in policy selection, as defense projects are more likely to get funding at the expense of 
other objectives such as mitigation. Although England has tried to move way from this 
model by supporting partnership funding from private organizations, nearly 70% of flood 
defense investment remains government funded (Alexander, Priest, et al., 2016).

Determining how FRM is financed can clarify whether resources are sufficient for the dis
tribution of authority within flood risk governance arrangements. Indeed, deployment of 
financial resources beyond the public treasury is expanding as stakeholders recognize 
they require revenue to fulfill their responsibilities. Market-based financial resources 
such as subsidies and targeted fees are growing in popularity because they can be admin
istered at lower levels of government, incentivize risk mitigation behavior, and generate 
revenue for investment in infrastructure (Thistlethwaite & Henstra, 2017). Insurers are 
also starting to lower and raise premiums and deductibles as a market signal to property 
owners and communities to adopt flood protection (Fan & Davlasheridze, 2016). Given 
the wide range of stakeholders involved in flood risk governance arrangements, identify
ing whether actors with FRM responsibilities have autonomous capacity to raise funds 
and which actors depend on others for financial resources can help determine whether 
resources are sufficient.

Knowledge and technical resources are the final category. FRM relies on stakeholders, 
such as universities and research organizations, with varied expertise (e.g., hydrology, hy
draulics, land-use, policy, finance). Investigating which of these knowledge bases is domi
nant and why is an important element of understanding the nature and dynamics of flood 
risk governance arrangements. For example, flood management in some jurisdictions has 
been criticized for being dominated by engineering perspectives at the expense of eco
nomic or social concerns (Reeder, Wicks, Lovell, & Tarrant, 2009).

Flood risk maps represent a case of knowledge resources in practice, as they are devel
oped using expertise on hydrology, hydraulics, and topography and are continuously up
dated with real-time data from live gauges. Maps are often developed for dissemination 
within narrow fields (e.g., engineering), which can limit their capacity to support FRM 
among other important constituencies such as property owners, developers, and spatial 
planners. Maps, along with other information tools, must be widely available and de
signed for specific end-users to ensure decision-making is aligned. For example, decisions 
to implement land-use changes in response to changes in flood maps are unlikely to be 
considered legitimate if information is withheld from property owners (Mees, Crabbé, & 
Driessen, 2017).

FRM knowledge production networks are an important source of technical information 
and tools in flood risk governance arrangements. These networks are often responsible 
for ensuring a wide range of expertise and diverse stakeholder perspectives are included 
in FRM decisions. In the United Kingdom, for example, the Flood and Coastal Erosion 
Risk Management Research and Development Programme is designed to generate evi
dence, information, tools, and techniques to inform policy development among all of the 
FRM authorities in England and Wales (“Flood and Coastal Erosion Risk,” 2018). Similar
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ly, the Netherlands has several flood-related research institutes and, through its Delta 
Programme, a national-level organization focused on implementing a long-term FRM 
strategy (Hegger, Driessen, & Bakker, 2018D). Finally, the U.S. Federal Emergency Man
agement Agency (FEMA) has a Coastal Flood Risk Study Process that facilitates policy 
consultation with communities along coastlines in the development of updated flood maps 
that contain exposure as well as insurance information (“Coastal Flood Risk,” 2018).

Conclusion
There is a growing urgency among governments to adopt policy solutions prescribed by 
flood risk management. This shift is motivated by evidence that the costs of flooding and 
its effects are no longer socially or politically acceptable. It is argued that diversifying 
flood management from a reliance on structural defenses and disaster assistance to in
clude a range of strategies and stakeholders with capacity to support risk reduction of
fers gains in efficiency, legitimacy, and resiliency.

Comparative analysis of FRM between jurisdictions has revealed that these gains are dif
ficult to realize because of the challenges involved in aligning risk-based prescriptions 
with existing disaster management policy. Challenges include uncertainty in the willing
ness and capacity of actors to take on responsibility, incoherence and redundancy be
tween FRM objectives and existing laws and institutional norms, unequal distribution of 
the benefits or losses associated with risk reduction, and a lack of sufficient resources to 
support capacity across a wide range of stakeholders.

Flood risk governance offers important insights on how to manage these challenges by 
coordinating the constellation of actors, institutions, resources, and discourses that shape 
outcomes in managing flood risk. FRM must be arranged vertically by reducing policy in
coherence and overlap at local, regional, and national scales, and horizontally by secur
ing collective action among a diverse group of stakeholders through the adoption and 
alignment of policy instruments that manage flood risk. Four key capabilities are critical 
for vertical and horizontal alignment: Setting goals creates a common objective capable of 
steering disparate actors, encouraging the development of operational plans and deploy
ment of resources to achieve them, and measuring progress toward their completion. The 

negotiation of roles and responsibilities ensures actors support a common goal rather 
than creating redundancy through the duplication of efforts or pursuing independent ac
tions that increase fragmentation. Aligning policies and instruments supports coordina
tion across scales, to avoid negative policy interplay and policy incoherence in which de
cisions made at one level constrain options or add unforeseen responsibilities at other 
levels. Resources must be allocated and managed to ensure stakeholders have capacity to 
support their responsibility or are compensated in the event they are forced to bear addi
tional burden.

Drawing on the governance perspective to prescribe guidance for managing the imple
mentation of FRM is an emerging integration of two fields of research. Much more work 
needs to be done to understand whether setting goals, negotiating roles and responsibili
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ties, aligning policy, and managing resources can reduce governance gaps in FRM. In 
some circumstances, application of a governance perspective is unlikely to overcome re
sistance to FRM deeply rooted in path dependent historical, ecological, and political cir
cumstances. But recognizing these gaps between FRM prescriptions and established dis
aster management policy arrangements is an important starting point in any effort to mit
igate our increasing vulnerability to flood risk.
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