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Introduction

he European region is exposed to a wide range of natural hazards such
as storms, droughts, heat waves, floods, earthquakes, avalanches and
landslides that continuously cause human and economic loss.

Despite the European wealth of expertise, knowledge and know-how in disas-
ter risk management (DRM), statistics show that vulnerability to hazards in the
region is increasing,

DRM comprises a systematic process of using administrative decisions and
organisational and operational skills and capacities to implement policies and
strategies, and coping capacities of society and communities to lessen the im-
pacts of natural hazards and related environmental and technological disas-
ters. This concept includes all forms of strategies, policies, plans and activities
aimed at minimising disaster impacts on individuals and society.

This chapter examines the scientific contribution to understanding these pro-
cesses and institutions across Europe. These are described in four subchapters,
divided up in a similar way to how DRM functions and are often separated
conceptually across a disaster management cycle. The disaster management
cycle commonly includes four types of measures needed to manage disasters:
mitigation and preparedness (before a disaster) and response and recovery (af-
ter a disaster).

These measures are broadly aligned with the Sendai Framework for Disaster
Risk Reduction 2015-2030 (SFDRR), which adopts the idea of managing dis-
aster risk as opposed to managing disasters, whereby action is needed to do the
following,

* Reduce existing risk: a set of measures, known as ‘corrective risk manage-
ment’, similar to the commonly used concept of ‘mitigation’.

* Avoid new disaster risk: activities to address and avoid the development
of new or increased disaster risk, known as ‘prospective risk management’,
similar to what are often referred to as ‘prevention’ measures.

* Manage residual risk: activities that strengthen the resilience of individuals
and societies to risk that cannot be effectively reduced, including prepared-
ness, response and sometimes recovery activities (those that do not actually
avoid new disaster risk by, for example, relocating populations in the after-
math of a disaster) as well as risk transfer and financing activities.

Prevention and mitigation; preparedness and response planning; post-disaster
recovery (to new risk); and risk transfer and financing are the major topics
of this chapter. The focus in Chapter 5.1 is on studies of disaster mitigation
and prevention presenting a range of structural (e.g. building codes and their
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enforcement and structural protection measures) and non-structural (e.g land-
use planning and zoning) measures. Critically, all disaster prevention and miti-
gation measures need to be identified on the basis of risk assessments, and the
use of these across Europe is reviewed in this chapter.

Mitigation and prevention measures in Europe are widely considered to be
more cost-effective than post-disaster interventions. This is predominantly
based on an analysis of the benefits arising from avoided loss. Economic anal-
ysis methods have been applied to gain a better understanding of the economic
benefits of mitigation and prevention. Yet recognising and appraising the wid-
er co-benefits of investing in mitigation and prevention could make an even
more convincing case. This chapter examines some of these broader benefits
to society and to the economy.

Human exposure to natural hazard risk is mainly caused by settlement and oth-
er economic developments in hazard-prone areas, but this risk can be managed
through spatial planning and regulations; national spatial planning policies may
involve cooperation with other countries. Within cross-boundary river basins,
countries may jointly seek for policies to control flood waters through spatial
planning measures. An example are the flood retention ateas in the Rhine ba-
sin, which aim at storing flood waters upstream in Germany to lower the risk
of flooding downstream in the Netherlands.

Disaster preparedness and response addressed in Chapter 5.2 is embedded in
complex ethical, legal, social and political contexts, and broad values and prin-
ciples are needed for emergency response that transcends boundaries.

This necessitates cooperation between regional, national and international
communities. The EU Community Mechanism for Civil Protection is develop-
ing several tools to support this, including the European Emergency Response
Coordination Centre (ERCC) in Brussels as well as a Common Emergency
Communication and Information System (CECIS). A key issue for prepared-
ness is how societies can translate these broader values and principles of emer-
gency response into social, organisational and technical innovation.

The professionalism and coordination of preparedness for response by civil
protection agencies has significantly advanced in recent years alongside a de-
sire to give citizens increasing responsibility for their own preparedness. There
has been a strengthening of the value of citizens themselves in preparedness
and response planning, with social groups playing an important role during a
disaster to help manage emergency response. Strengthening social cohesion
and trust before a disaster can increase the response’s effectiveness. Extensive
flooding in 2007 in Kingston upon Hull in the United Kingdom, for example,
stimulated a range of spontaneous actions by local residents, including assist-
ing with evacuation, giving care and support to vulnerable neighbours, protect-
ing houses against floodwater and giving medical assistance.
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Chapter 5.3 presents post-disaster recovery as an opportunity for economic
development and regeneration. The recovery process is multidimensional and
progresses at different rates for different people, businesses, institutions and
places affected by a disaster. Institutional fragmentation and short-term plan-
ning can hinder recovery processes and often result in new risks being created.
Thus, cross-scale and longer-term risk management strategies are needed in
recovery, integrating different stakeholder perspectives and knowledge and co-
ordinating across policy domains.

For earthquake and other types of reconstruction there is not a ‘one size fits all’
model, but decisions need to be discussed in advance with the citizens, taking
into account suggestions and explaining the limits of time, space and budget.
Territories are different, available scientific and technologic support evolves
and the population’s expectations can change through time: a mature civil pro-
tection system looks for tailored solutions building on previous experience
while exploring new alternatives.

Economic recovery occurs at various scales after a disaster and the economic
system will unlikely return to a pre-disaster state, yet measures can be taken
to support and accelerate the recovery process. Higher levels of assets give a
wider range of options and opportunities following a disaster and can speed
recovery, as can access to formal credit and grants. Families, neighbours and
social networks can help people to recover their assets.

Accessing financial resources after a disaster is critical to rebuilding and main-
taining essential functions. Nonetheless, the policies supporting economic
recovery should not focus solely on financing. A mix of policy initiatives is
needed to build resilience after a disaster: from the design of early warning
systems (EWS) tailored to specific audiences to the development of efficient
regulations. Overall, combinations of financial support with other market sup-
port and service provision are needed.

People’s psychosocial recovery after disasters is a complex, multidimensional
process that is also linked to the measures taken before disasters occur, to the
social and economic circumstances of those affected, to the actions taken to
rebuild and restore assets and to the services provided after disasters. Research
demonstrates that people’s recovery in the short and medium term can be pro-
moted through a psychosocial approach, with interventions made universally
available to reduce suffering and risks of people developing mental disorders.
Disasters can undermine development progress and financial and economic
stability and well-being, and so a sound risk financing strategy is needed to less-
en these impacts and speed up recovery and reconstruction (Chapter 5.4). Risk
financing complements regulatory and economic instruments such as prices,
taxes, tradable permits and liability. There is ample consensus that insurance
can and should play an increasingly important role in mitigating disaster im-
pacts, not only through risk sharing, but also by improving risk identification
and modelling, risk awareness and recovery.



3.1

5.1.1
Introduction

In line with the United Nations Of-
fice for Disaster Risk Reduction (UN-
ISDR) definitions used in this report,
prevention is understood as the activi-
ties and measures to avoid existing and
new disaster risks (UNISDR, 2007).
Prevention (i.e. disaster prevention)
expresses the concept and intention
to completely avoid potential adverse
impacts of hazardous events. While
certain disaster risks cannot be elim-
inated, prevention aims at reducing
vulnerability and exposure in such
contexts where, as a result, the risk of
disaster is removed. Examples include
dams or embankments that elimi-
nate flood risks, land-use regulations
that do not permit any settlement in
high-risk zones, seismic engineering
designs that ensure the survival and
function of a critical building in any
likely earthquake and immunisation
against vaccine-preventable diseases.
Prevention measures can also be tak-
en during or after a hazardous event
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Prevention and
mitigation: avoiding
and reducing the new
and existing risks

Swenja Surminski, Jeroen Aerts, David Alexander, Daniela Di
Bucci, Reinhard Mechler, Jaroslav Mysiak, Emily Wilkinson

or disaster to prevent secondary haz-
ards or their consequences, such as
measures to prevent the contamina-
tion of water (UNISDR, 2016).

Ex ante interventions
aimed at reducing
existing risk (mitigation)
and avoiding a generation
of new ones (prevention)
are important elements

in the DRM process.

Mitigation relates to ‘the lessening or
limitation of the adverse impacts of
a hazardous event. The adverse im-
pacts of hazards, in particular natural
hazards, often cannot be prevented
fully, but their scale or severity can be
substantially lessened by various strat-
egies and actions. Mitigation meas-
ures include engineering techniques
and hazard-resistant construction as

well as improved environmental and
social policies and public awareness.
It should be noted that, in climate
change policy, ‘mitigation’ is defined
differently and is the term used for
the reduction of greenhouse gas
emissions, which are the source of
climate change (UNISDR, 2016).

The SFDRR, adopted by the United
Nations General Assembly, calls for ‘a
culture of prevention’ and enhanced
risk reduction. Priority 3 of the
framework focuses on ‘investing in
disaster risk reduction for resilience’
and proposing ‘public and private in-
vestment in disaster risk prevention
and reduction through structural and
non-structural measures are essen-
tial to enhance the economic, social,
health and cultural resilience of per-
sons, communities, countries and
their assets, as well as the environ-
ment’ (UNISDR, 2015). The Sendai
framework provides a set of guiding
principles relevant for any efforts
aimed at addressing rising disaster
risks, from global to local levels.
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This subchapter explores current in-
stitutions, policies and challenges for
disaster prevention and mitigation in
Europe across different hazards. We
differentiate between structural and
and non-structural measures as well as
examine the political complexities and
barriers that currently hinder mitiga-
tion and prevention efforts. We then
look at the economics of investing in
mitigation and prevention, consider-
ing how the costs and benefits of dif-
ferent strategies and measures could
be weighed up and compared. The
section concludes with a reflection on
how mitigation and prevention goals
can be supported.

Development of the
concept and use of DRM

In this subchapter we focus primarily
on the institutions, policies, incentives
and applications of mitigation and
prevention measures as the principle
ex ante actions used to manage risk.
The concept of DRM has been devel-
oped in the context of managing risk
related to natural hazards.

The gradual adoption of DRM as a
name and a framework for dealing
with disasters has brought with it the
realisation that natural hazards can
only be managed effectively at the
local level. The theatre of operations
for both mitigation and response
is inevitably local, although no one
would deny the need for coordination
at the regional and national levels of
public administration, if not also the
international level. The system that
arises out of concerted responses to
hazard can be termed civil protection.
Its counterpart is civil defence, a na-
tionally organised system that now-
adays is heavily orientated towards

450

threat management and counter-ter-
rorism (Alexander, 2011). The factor
that links the two approaches is vul-
nerability. In threat management, it
is seen as the defence of weak points
in the human socioeconomic system,
whilst in civil protection, it is regard-
ed as a systemic factor that is socially
constructed because it reflects deci-
sion-making in all realms: physical,
social, economic, institutional, envi-
ronmental and so on.

Disaster impacts can be instantane-
ous, rapid, stepwise, ramped, ‘creep-
ing’ (i.e. insidious) or of long onset.
Although it is tempting to classify
impacts by their causes into natural,
technological, social and intentional,
very many disasters are composite
in nature. Such is the complexity of
modern society and its interrelations
that this has become the age of the
cascading disaster. Impacts are prop-
agated through critical infrastructure
(CI) failures, with escalation points
that mark the interactions between
factors that generate positive feed-
back and spread the impacts into new
areas (Pescaroli and Alexander, 2016).
Several basic principles underpin ef-
fective risk mitigation and prevention.
First, the underlying risk drivers need
to be tackled. This means reduction
in poverty and underdevelopment, as
these ate barriers to the protection of
communities against hazards. We may
add climate change abatement, redis-
tribution of wealth and reinforcement
of rights, including access to informa-
tion, self-determination and freedom
to act.

Secondly, a multihazard approach
to planning is favoured because it is
more efficient than a single-hazards
approach. Vulnerability should be

considered the essence of disaster
risk, and hazard the trigger. Hence,
abatement of vulnerability is the pri-
mary need in disaster risk reduction.
Vulnerability to disaster can be con-
sidered by sector (economic, environ-
mental, institutional, physical, etc.),
but this runs the risk of failing to em-
brace the connections between sec-
tors. An alternative approach might
consider vulnerability to be pristine
(unaffected by mitigation and pre-
vention), technocratic (resulting from
the misapplication of technology),
wilful (the result of corruption and
exploitation), economic (deficiencies
in livelihoods) or socio-psychologi-
cal (oppression, community conflict,
etc.). It is essential to recognise that
there is a constant dialectic between
forces that create vulnerability and
those that reduce it (McEntire, 2001).

Academic studies of the social impact
of disasters have been carried out sys-
tematically for about a century. In the
latter part of the 20th century and the
beginning of the 21st, the field grew
at an accelerating rate. As a result, it is
now a rich repository of lessons to in-
spire future efforts in prevention and
mitigation, if the lessons are learnt.

51.2
EU structures,
institutions,
strategies and
political instruments

In recent years, the EU has taken an
active role in drawing together the
collective expertise of its members
for the purposes of disaster preven-
tion and mitigation (see Chapter 1).
The European Commission (JRC) has



been a central coordination mecha-
nism in this endeavour. It developed
the European Flood Alert System
(EFAS) in 2003, providing local wa-
ter authorities with probabilistic flood
forecasting for transnational Europe-
an river basins (Thielen et al., 2009). It
also helped to establish the European
Drought Observatory, which since
2011 has been the ‘leading dissemina-
tor on drought-related information’
such as precipitation measurements
and soil moisture content (Stein et al.,
2016). Another significant resource is
the European Forest Fire Informa-
tion System (EFFIS), which combines
information from across Huropean,
Middle Eastern and North African
regions, including fire danger assess-
ments, damage assessments and a fire
news module (JRC, 2015).

In addition to working with the na-
tional authorities of Member States,
the EU also works closely with other
independent organisations to improve
the level of research and publicly avail-
able information on disasters. One
such organisation is the European
Exchange Circle on Flood Mapping,
which produced a comprehensive
handbook of good practices in flood
mapping in 2007 (EXCIMAP, 2007).
The EU also has an agreement with
the Buropean-Mediterranean Seismo-
logical Centre to monitor seismologi-
cal activity and provide early notifica-
tions for earthquakes (Papatheodorou
et al, 2014). Additionally, progress
has been made with regard to mul-
tihazard disaster risk prevention and
mitigation. Meteoalarm, developed
by the European Meteorological Set-
vices Network, is a collaborative plat-
form providing 24-48-hour lead-time
warnings for extreme weather events
in participating European countries
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(Alfieri et al., 2012).

In recent years, the EU
has taken an active role
in drawing together the

collective expertise of its
members for the purposes
of disaster prevention and
mitigation.

These partnerships are frequently
underpinned by EU directives and
policies, which provide the impetus
and strategic vision for their work.
Examples include the Water Frame-
work Directive (2000), which estab-
lished an integrated EU-wide frame-
work for water management (Stein et
al., 2016) and monitoring to address
the problem of water scarcity and
drought affecting many European
countries (Quevauviller and Gemmer
2015). The issue of water scarcity and
drought was later taken up as a main
priority during the Portuguese Presi-
dency in 2007, culminating in a for-
mal communication by the European
Commission on this topic (Stein et al.,
2016). Other examples include the
Flood Directive (2007), which aimed
to standardise the level of flood pro-
tection that European citizens receive
by prompting states to review their
risk assessment policies and take de-
liberate steps to reduce flood risk
(Alfieti et al., 2012). In April 2013 the
European Commission also adopted
an BEU strategy on climate change ad-
aptation to support adaptation plan-
ning and policies at all levels (Quevau-
viller and Gemmer, 2015).

These mechanisms and policies are,
to a large extent, the result of broad-
er commitments by the EU to protect
civilian populations from disasters
both within Europe and worldwide.
The European Union Civil Protection
Mechanism (UCPM), for instance,
was established in 2001 to harness
cooperation between the national civ-
il protection authorities from all 28
Member States to respond quickly to
civilian emergencies and assist in pre-
vention and mitigation by allowing in-
formation sharing between countries.

In many EU countries, different
hazards are still handled by differ-
ent organisations and ministry lines,
particularly in the prevention and
mitigation phases. However, the
methodologies, tools (e.g. EWS) and
data are often common across many
hazards (e.g. both land use planning
and weather forecasts are crucial for
floods, landslides, hurticanes as well
as for drought and wildfires). Effec-
tive coordination mechanisms, such
as the national platforms promoted
by the SFDRR, are aimed at ensuring
a joined-up understanding of risks,
including the cascade effects of haz-
ards, as well as coordinated resource
allocation and integration of roles and
responsibilities. The EU has adopted
the SFDRR and developed an action
plan accordingly (European Commis-
sion, 2016a).

5.13
Structural and
non-structural
measures and

innovation in
Europe
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A common distinction is made be-
tween structural and non-structural
measures. Structural measures atre
commonly derived from the engineer-
ing and physical sciences and include

the following (Coppola, 2015):

* building resistant structures, such
as dams and sea walls;

* using certain materials in buildings
and adopting building codes that
require structures to be disaster-re-
sistant;

* relocating populations to safer ar-
eas;

* modifying the natural environ-
ment, such as slope terracing and
draining.

Non-structural measures are general-

ly described as ‘soft methods’ (Palli-

yaguru et al. 2014), or man adapting
to nature (Coppola 2015). These may
include the following:

* adopting regulations designed to
prevent people from engaging in
risky behaviour (for example, zon-
ing laws);

* community initiatives such as flood
warning systems (although these
are usually classified as prepared-
ness measures);

* modifying the natural environment
without causing a structural change
to it (for example, controlled burn-
ing of bushland to prevent bush-
fires);

* encouraging people to change their
behaviour, such as providing tax in-
centives to plant trees.

Although most EU Member States
implement mitigation measures at
the national or local level, the Eu-
ropean Commission will co-finance
projects that enhance mitigation
and preparedness through an annual
call for proposals under the UCPM
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(European Commission, 2016b). In
2016, its total budget for assisting EU
Member States was EUR 29 366 000
(European 2016c¢).
This represents a slight increase from
2015, where the total budget was
EUR 28 068 000.

Commission,

Only a small percentage of this
budget, however, is available for pre-
vention and mitigation. In 2016, EUR
2.8 million was available for co-fi-
nancing prevention projects (Euro-
pean Commission 2016¢c) and this
amount did not increase from 2015.
By comparison, EUR 5 million was
made available for training EU civil
protection teams and EUR 3.6 mil-
lion was made available for planning,
conducting and evaluating disas-
ter simulation exercises (European
Commission 2016¢). Furthermore,
although the maximum co-funding
rate for a project is high (75 % of a
project’s cost), it only applies up to a
maximum of EUR 800 000 for each
project that is co-financed (European
Commission, 2016¢).

The list of projects that were co-fi-
nanced in 2015 shows a focus on
non-structural and
proving response capability. This is
in response to the clear domination

measures im-

of structural measures across the
EU. The emphasis on non-structural
measures by the UCPM can be seen
as an attempt to balance the structur-
al measures taken at the national level
with non-structural assistance at the
regional level. Supported projects in-
clude the following:
* improving evacuation preparedness
in Romania and Slovenia in case of
a nuclear accident (non-structural);
* improving knowledge against seis-
mic risk through the KnowRISK

project (non-structural);

* improving the capacity for address-
ing the impact of natural disasters
on cultural heritage (non-structur-
al); and

* a programme for improving the
self-help capabilities of young peo-
ple in times of disaster (non-struc-
tural).

Ex ante disaster
mitigation and prevention
can be achieved through
a range of structural
(e.g. building codes and
their enforcement and
structural protection
measures) and non-
structural (e.qg. land-use
planning and zoning)
measures.

Technological innovation is recog-
nised by the SFDRR as an important
part of the arsenal available for reduc-
ing a society’s disaster risk. In Europe,
technological innovation is promoted
in a number of ways, including but
not limited to the following:

* The BEuropean Commission (JRC)
has researched and produced a
number of technological advance-
ments (particularly computer-based
systems) that have contributed to
minimising the impacts of disasters
on a global scale (JRC, 2014). For
example, The European Commis-
sion (JRC) has conducted research
on the vulnerability of buildings to
seismic activity through its exper-
imental reaction wall, which has



also been used in other projects
(e.g. the Series project) to test ret-
rofitting techniques (JRC, 2014).

The European Commission (JRC)
also operates the European Crisis
Management Laboratory for the
development of information and
communications technology as
well as annual workshops address-
ing bespoke technological issues
such as the use of unmanned aerial
vehicles for rapid mapping (JRC,
20106). It used such vehicles to sup-
port the post-disaster needs assess-
ment (PDNA) mission in Bosnia
following the May floods in 2014
(JRC, 2014). The laboratory forms
part of the Disaster Risk Manage-
ment Knowledge Centre’s ‘innova-
tion’ stream, which also includes
the European Network for Innova-
tion Test Beds (DRMKC, 2016a).
The innovation stream is focused
on ‘advancing technologies and
capacities in disaster risk and crisis
management’ (DRMKC, 2016b).

Horizon 2020, the largest EU re-
search and innovation programme
(European
2016d), provides funding for pro-
jects improving societal resilience
against natural and man-made dis-

ever Commission

asters. These calls are made under
its ‘secure societies’ stream. The
following are examples of projects
that have received funding and re-
late to DRR:

1. The Brigaid project, which
seeks to ‘bridge the gap for in-
novations in disaster resilience’
by providing a platform for
the testing of resilience inno-
vations (TU Delft, 2016). The
EU contributed approximately
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EUR 7.7 million to the project
(CORDIS, 2016a).

2. The Liquefact project, which
seeks to address the effects
of earthquake-induced lique-
faction disasters (CORDIS,

2016b).

Data innovations are increasingly sup-
porting decision-making on mitiga-
tion measures at the national level. In
the United Kingdom, for example, the
Department for Environment, Food
and Rural Affairs (EFRA) will be mak-
ing greater use of crowdsourced data
on regional flood risk thanks to im-
provements in data technology (UK
Space Agency 2016). Further, innova-
tion is also coming from areas outside
the EU; for example, innovators seek-
ing to provide technology solutions to
mitigation regulatly attend the annual
Geneva-based International Exhibi-
tion of Innovations (Fowler, 2015).

514
Identifying
appropriate
prevention and
mitigation measures

Risk assessment plays an important
part for prevention and mitigation
strategies, for example through ap-
plying risk information in decision
support, evaluation and cost-benefit
analysis (CBA) processes (Watkiss
et al., 2014). Mitigation and preven-
tion measures seem more likely to be
adopted when an effective informa-
tion-sharing programme is in place.
For example, the EU seeks to foster
the development of mitigation and
prevention measures across differ-

ent countries by reviewing their risk
and promoting best
practice. Since 2012, eight such peer
reviews have occurred across Eu-
rope (European Commission 2016b).
Indeed, the EU has issued guidance
for other states on how to prepare
national risk assessments as part of
the UCPM (European Commission,
2016b). Risk information also plays
an important role in assessing the

assessments

appropriateness of risk management
activities/strategies in anticipation of
future risk conditions. Information
requirements about risk and the kind
of risk assessment applied may differ
depending on the needs of the deci-
sion-maker (Surminski et al., 2012).

In Europe, FP7-funded ENHANCE
project has shown that the kind and
scale of a risk assessment depend
on how the results are used by deci-
sion-makers. For example, the EU-
wide flood risk assessment informs
the design of the EU solidarity fund,
while the local assessments of surface
water flooding in the United King-
dom and drought risk in the Jucar
provide useful information for local
risk management policies, such as in-
surance and water pricing (Botzen et
al.,, 2015).

In addition to risk information and
data, mitigation and prevention meas-
ures require support and interaction
between stakeholders, whether it be
at the local, regional or international
level. This includes public and private
stakeholders. Engaging with commu-
nities at the local level can foster the
adoption of risk-reduction techniques
by individuals engaged in that commu-
nity (Wittyorapong et al., 2015). This
also requires a combination of both
‘top-down’ and ‘bottom-up’ strate-
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gies (Buropean Commission, 2013).
For example, utilising a ‘bottom-up’
approach, communities in the Pacif-
ic Islands have developed their own
techniques to combat tropical hazards
(e.g. cyclones). The implementation of
these techniques is monitored by Red
Cross volunteers, allowing the transi-
tion of information from the local to
the international. This is referred to as
‘participatory DRR’ (European Com-
mission, 2013).

Tools and models for
understanding risk are
well advanced within
Europe and can be

used as the basis for
identifying and prioritising
action to reduce risk and
avoid risk creation in the
future.

The recent emphasis on resilient cit-
ies is another example where action at
the local level can inform internation-
al-level thinking. Carmin et al. (2013)
present several examples of city-
based, stakeholder engagement part-
nerships for supporting adaptation
to climate change and resilience in
diverse contexts, including large cities
such as Toronto, Quito and London
and smaller urban centres such as
Walvis Bay in South Africa (Carmin et
al., 2013). This coincides with the re-
alisation that cities form a pivotal part
in pursuing internationally agreed
policy goals, including climate mitiga-
tion and adaptation, as well as DRR
(Bulkeley and Castan Broto, 2013).
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Cities are of importance in managing
climate risks as they serve as centres
of economic activity, technology and
innovation hubs while often being
exposed to a range of climate risks,
including  potential
failure, urban blight and loss to both
populations and assets (Surminski
and Leck, 2016). Recent examples
of initiatives that promote mitigation
and prevention (Geneva Association,
2016; Golnaraghi et al., 2016) include
city-level and industry collaboration.

infrastructure

* Encouraging mitigation and
prevention in urban areas

The UNISDR (n.d.) global cam-
paign for resilient cities has fo-
cused on raising awareness about
risks and comprehensive approach-
es to risk preparedness and reduc-
tion among local governments and
authorities and urban communities.
The 100 resilient cities initiative,
launched by the Rockefeller Foun-
dation, is supported by a number
of international associations such
as the International Consortium of
Local Governments for Sustain-
ability, other foundations (such as
the Clinton Foundation), the Unit-
ed Nations and other non-govern-
mental organisations (NGOs). It
has been instrumental in raising
awareness,
and facilitating global cooperation
among local governments to devel-
op resilient cities based on seven
key principles that allow them to
withstand, respond to and adapt
more readily to shocks and stress-
es. This initiative provides member
cities with four types of support:
assistance to develop a compre-
hensive ‘resilience strategy’; access
to a USD 100-million-plus (EUR
91.7-million-plus) pool of best-in-

sharing  experiences

class services from partners in the
private, public, NGO and academic
sectors; and connection through a
peer-to-peer network so that cities
can learn from each othet’s success
and failures. It also offers funding
and support for hiring a chief re-
silience officer, a top-level advisor
who reports directly to the city
mayor. Their task is to establish
a compelling resilience vision for
their city, working across depart-
ments and with the local commu-
nity to maximise innovation and
minimise the impact of unforeseen
events. To date, this initiative has
led to the designation of chief re-
silience officers in 68 cities.

Collaboration with industry

In several countries the private
sector is funding technical devel-
opment as well as testing facilities
for building materials, designs and
techniques. In Germany the pre-
vention and safety testing institute,
VdS, was initially set up by insurers
as a way to support fire resilience in
businesses and industry. Insurers in
the United Kingdom are collabo-
rating with the Environment Agen-
cy (the government agency respon-
sible for flood risk management) to
provide guidance and information
about flood resilience techniques
to home owners. In France the in-
surance industry formed the Mis-
sion Risques Naturels association
to foster disaster risk awareness
and reduction activities
public and private stakeholders.
Triggered by concerns about rising
disaster loss, the Japanese insurer
Tokio Marine is focusing on eco-
system-based solutions for DRR,
or ‘Eco-DRR. As the United Na-
tions environment programme
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(UNEP) pointed out in its 2014 re-
port, natural ecosystems, such as
mangroves, can demonstrate phys-
ical and economic effectiveness in
reducing the impact of storm surge
or tsunami. The 8 994 hectares of
mangroves in nine Asia-Pacific
countries planted by the company
since 1999 are being studied for the
shelter effect and its consequential
economic benefits so far generated
to improve the living standard of
the local inhabitants (Geneva As-
sociation, 2010).

If and how effective all these advanc-
es in risk information, knowledge
sharing and technology are remains
somewhat unclear. Moving towards
implementation and changing ex-
isting behaviour in terms of home
construction and building design re-
quires a range of incentives as well
as legislative support, for example
through building codes (Surminski,
2014). Governments, organisations
and people are not inherently interest-
ed in mitigating disasters unless they
perceive a direct benefit, and greater
effort is needed to draw attention to
these benefits and to improving the
incentives for investing in mitigation
and prevention.
Furthermore, the effectiveness of
mitigation and prevention measures
must be weighed against, amongst
other things, their social cost (Vorhies
and Wilkinson, 2016).
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The economics of
mitigation and
prevention

Economic analysis methods have
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been applied to gain a better under-
standing of the economic benefits
of mitigation and prevention. Build-
ing a home on an elevated platform
between 0.5 metres and 1.5 metres,
for example, could reduce loss due
to flooding by 10 % and 80 % below
present-day levels in coastal areas, re-
spectively, even in the context of a
sea level rise that would otherwise in-
crease the 1-in-200-year loss by 20 %
(Lloyd’s, 2008).

CBA is a popular and oft-advocated
tool to choose between alternative
DRM options. Ideally, it compares ad-
vantages (benefits) and disadvantages
(costs) of options in a systematic and
objective way, so that the option that
provides the greatest net gain to so-
ciety can be selected. The EU Floods
Directive 2007/60/EC requites that
flood risk management plans ‘take
into account relevant aspects such as
costs and benefits’ (European Union,
2007), and this has undoubtedly given
an incentive to apply CBA in regions
where it was not common before.

CBA has often been criticised, how-
ever, because it requires all costs and
benefits to be expressed in a money
metric to compare them, and that it
is biased towards those options that
can most easily be expressed in mone-
tary terms, to the disadvantage of op-
tions that provide intangible benefits
in the form of greater social or en-
vironmental quality (Vorhies, 2012).
Yet the United Kingdom Foresight
report, Reducing risks of future dis-
asters (UK Government, 2012) argues
that, especially in times of austerity,
CBA continues to be an important
tool for prioritising efficient DRM
measures. However, with a shifting
emphasis from infrastructure-based

(hard) options to preparedness and
systemic (soft) interventions, other
tools such as cost-effectiveness anal-
ysis, multicriteria analysis and robust
decision-making would deserve more
attention (Mechler, 2016). In the con-
text of adaptation to climate change,
the Intergovernmental Panel on Cli-
mate Change of 2012 concluded for
such reasons that the applicability of
‘rigorous’ CBA for evaluations of cli-
mate adaptation would be limited.

Mitigation and prevention
measures are widely
considered more cost-
effective than ex post
disaster interventions.
This is predominantly
based on an analysis of
the benefits arising from
avoided loss.

Recently, there has been a push to-
wards studies taking a probabilis-
tic approach for addressing disaster
risk, particularly those arising from
low-frequency, high-impact events.
This is a promising development for
two reasons: 1) disaster risk is prob-
abilistic in ‘nature’, which means that
looking at one flood event only does
not capture the entire distribution of
possible flood events and their re-
spective return periods; and 2) DRR
options are efficient for certain levels
of risk but not necessarily for all; e.g.
risk reduction is more effective for
frequent events (up to 50- or 100-
year return periods), while insurance
tackles higher-level risk. Indirect ef-
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BOX 5.1

Examples of using risk assessment for improving mitigation
and prevention

Risk assessment and information is
key to any mitigation or prevention
decision. Risk assessment looks to
understand future permutations,
constantly updating projections on
risk scenarios through risk assess-
ment and reflection (Tschakert and
Dietrich 2010). The Enhance pro-
ject has deployed a range of new
risk scenarios and information in
selected hazard cases in close col-
laboration with stakeholders. The
project focusses on selected cases
of high-profile catastrophic hazards
in a variety of countries, includ-
ing multihazard events (EU wide)
as well heatwaves (EU wide), for-

FIGURE 5.1

est fires (Portugal), surface water
flooding (United Kingdom, Italy and
Romania), droughts (Spain and Ita-
ly), storm surges (Wadden Sea and
Rotterdam), flash floods and land-
slides (Austria) and volcanic erup-
tions (Iceland with Europe-wide ef-
fects).

One example is surface water flood
risk in London, United Kingdom.
Through the Enhance project, the
latest London flood risk analysis
data was fed into an agent-based
model (ABM), which is a useful
method for understanding systems
and individual behaviour. This ABM

has been developed to demonstrate
the effects of flood risk and mitiga-
tion and prevention measures on
risk levels, household wealth, po-
tential shifts in inequality caused
by flood damage and insurance (un)
availability (Jenkins et al., 2017).

Results of the ABM highlight how
development of properties in cer-
tain areas can become unsustain-
able as well as how there is a need
for a consistent framework between
different stakeholders to promote
flood risk reduction (Jenkins et al.,
2015).

Setup of the ENHANCE framework for assessing the healthiness of MSPs, to assess current and future risk lev-
els, and to reduce and manage risk through DRR design and action.

Source: Novel Multi Sectoral Partnerships. EU Enhance project. (Aerts and Mysiak, 2016)
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fects (i.e. impacts on livelihoods and
the local and regional economy) are
being considered more strongly, while
accounting for intangible effects, such
as on health or impacts on natural re-
sources, has remained a challenge.

Another important consideration is
the data needs for calculating the net
benefits of a measure. This requires
information about the costs: both
direct costs as well as opportunity
costs of other investments or even
other DRM measures. However, data
on these indirect costs are not always
readily available (Vorhies, 2012).

One further aspect is how to account
for the benefits of any mitigation
or prevention activities: at local or
project level the benefits are directly
linked to a certain location where the
mitigation or prevention activity takes
place, while at national level an aggre-
gate, macroeconomic view is applied,
considering the implications on eco-
nomic growth, national employment,
federal budgets or poverty-reduction
efforts.

This distinction is important as a pro-
ject may show the potential for bene-
fits to a local area, while substitution
effects may mean it does not show
benefits nationally. For large coun-
tries, establishing impacts at a nation-
al level may prove difficult. Hence the
usefulness and robustness of a CBA
generally declines as time and scale in-
creases (Mechler, 2008). Recognising
and appraising the wider co-benefits
might deliver an even more convinc-
ing case for mitigation and preven-
tion. Table 5.2 highlights the range of
co-benefits that can arise.

An interesting extension of the exist-
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ing approaches to appraising mitiga-
tion and prevention measures is the
‘triple resilience dividend’ concept. It
provides a much broader approach to
appraising investment in DRR efforts,
citing positive spillovers that even cre-
ate economic gains in the absence of
disasters (Tanner et al., 2015; Tanner
and Surminski, 2010).

5.16
Policies, institutions
and incentives for
investing in
mitigation and
prevention

Exposure to hazards has increased
faster than our vulnerability has de-
creased (UNISDR, 2015). Indeed,
since the 1970s research has argued
that disasters are manifestations of
unresolved developmental problems
because most hazards are constructed
through the same processes (econom-
ic, social and territorial) that produce
exposure and vulnerability (Lavell and
Maskrey, 2014). In addition, there is
growing economic evidence of the
cost-effectiveness of many mitigation
and prevention measures, particularly
when compared to ex post disaster
support.

However, this has not yet triggered a
significant shift of political and finan-
cial focus away from ex post towards
ex ante measures: although the Euro-
pean Commission estimates that every
EUR 1 spent on DRR measures saves
EUR 4 to EUR 7 (BEuropean Com-
mission, 2016b), significantly more
(indeed, up to 95 % of total funds)
continues to be spent on post-disaster

recovery (Aakre et al., 2010). Preven-
tion and mitigation requires buy-in
and action from across a variety of
institutional bodies, political entities
and stakeholders.

Understanding

the incentives and
disincentives to
investment is key to the
promotion of ex ante
investment in mitigation
and prevention.

An expanding body of
scientific evidence

on the benefits of

these investments

can help improve the
business case.

The literature provides a long list of
barriers and challenges for a greater
ex ante focus on mitigation and pre-
vention, which Coppola (2015) sum-
marises as financial, political, tech-
nical and sociocultural. In addition,
effective prevention and mitigation
requires engagement
across the entire suite of stakehold-
ers, as it cannot be provided by any
single authority or agency (Palliyaguru
et al., 2014). Indeed, local communi-
ties tend to be the first responders to
natural disasters and therefore might
have valuable information about the

community

best mitigation practices (Genovese
and Przyluski, 2013). Similarly, the
private sector, while dominating the
financing and delivery of infrastruc-
ture investments, does not seem to be
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fully aligned with the prevention and
mitigation principles when it comes to
day-to-day business operations (UN-
ISDR, 2013). Even the insurance in-
dustry views disaster prevention and
mitigation as a domain of the state,
which can be supported by private
sector action, but only through better
public/private collaboration (Surmin-
ski et al., 2015). Involving the private
sector is particularly relevant in the
context of infrastructure. The World
Energy Council (2015) provides crit-
ical evidence on the impacts of ex-
treme events and emerging risks asso-
ciated with climate change on energy
infrastructure and recommends that
the industry work together with the
financial community, investors and
policymakers to share and promote
measures that must be incorporated
into energy infrastructure design and
investment decisions (Golnaraghi et
al., 2016).

A key to successful resilient partner-

TABLE 5.1

ships between policymakers, private
sector actors and scientists is a com-
mon understanding of the risks, pref-
erences and needs of actors and the
implications of proposed economic
and regulatory policy instruments
(National Research Council, 2011).

Successful examples of such resilient
partnerships include the joint imple-
mentation of non-structural measures
such as building codes (CEA, 2007).
Several EU-funded projects, such as
MOVE, Ensure, Conhaz, Matrix, Cat-
alyst and emBRACE, have significant-
ly advanced scientific knowledge and
produced methodological innovations
with respect to assessing and manag-
ing risk and exploring resilience to
natural hazards. They have developed
scenarios of risk for different natu-
ral hazards and have examined risk
management measures and how the
concept of resilience can be used to
reduce the negative impacts of those
hazards on society. As a result, resil-

ience to natural hazards is becoming a
more integral component of current
policymaking and implementation,
both at the country as well as at EU
scale. This has also informed policy
drivers, such as the EU Floods Direc-
tive, and to a lesser extent the EU Ag-
ricultural and Regional Policy.

Despite considerable disincentives to
investing in prevention and mitiga-
tion, an increase in mitigation invest-
ment has occurred in some Europe-
an countries (See Box 5.2 on seismic
investment in Italy), but the lack of
public and therefore political interest
in prevention and mitigation remains
a problem.

5.1.7
Achieving
mitigation and
prevention through
land-use planning

Benefit-cost ratios for a global review compared to a prominent United States study only (MMC, 2005)

Source: Mechler (2016)

Review.

Simple average
(number of studies)

Review.
Range of
estimates

MMC (2005).
Average

Flood (riverine and coastal) 46 (21) 0.1-30 5.0
Wind (tropical and extratropical) 26(7) 0.05-50 39
Earthquake 3.0(8) 0.08-15.6 15
Drought 2.2 (1) 13-22 na
Landslide 15(2) 0.1-37 na
Overall 3.7 (39) 0.08-50 4.0
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Human exposure to natural hazards
risk is mainly caused by settlement
and other economic developments
in hazard-prone areas. For example,
many large urban centres are locat-
ed in low-lying floodplains prone to
floods and storm surges (Jongman
et al,, 2012) and in earthquake zones
(Daniell et al., 2011). The reason for
developments in hazard-prone areas
is often the economic attractiveness
of these locations. For example, port
cities in low-lying coastal areas are
historically centres of economic ac-
tivity and therefore attractive for ur-
ban development, despite being vul-

TABLE 5.2
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nerable to storm surges (e.g. Brown et
al., 2014). In the case of mountainous
areas, valleys are the only suitable ar-
eas for urban development and form
the economic basis for tourism devel-
opment, although they are threatened
by landslides and avalanches.

The question that arises is how to de-
velop these areas so that vulnerabili-
ty to natural hazards is managed in a
way that it limits risks to human life,
physical structures and the economy
in general? Protection measures, such
as levees and avalanche shields, atre
mainly targeted to limiting the mag-

nitude and probability of hazards. In
addition, measures can be developed
that lower exposure and vulnerability.
With respect to the latter two, spatial
planning policies and regulations play
an important role as they determine
where and how people and econom-
ic assets will be located (King et al.,
2016). Hence, spatial planning direct-
ly influences the exposure of people
and economic assets as well as how
vulnerable these exposed assets and
people are (Greiving et al., 2000).
During the last 10-15 years, there has
been increasing attention within spa-
tial planning policy to address the is-

The range of co-benefits associated with DRM measures
Source: adapted from the Environmental Resources Management and the Department for International Devel-

opment (2005)

DRM activity Possible co-benefits

Provision of irrigation or potable water and hydro-electric power
Dual-purpose road infrastructure

Flood protection structures

Strengthening DRM capacity of civil society

Ecosystem-based DRM approaches

Shelters

Improving water supply systems in rural areas

Construction and use of drainage pipes, canals and

water retention basins

Community-based disaster preparedness
Installing more resilient wireless communications

Training farmers to diversify the use of crops

Better monitoring of food supplies

Improved governance, more organised social structures

Environmental conservation, improved air quality, climate change

mitigation

Community facilities (e.g. clinics or schools) in non-disaster periods

Water supply systems improved regardless of a disaster occurring

Improved irrigation practices, possibly improved agricultural practices

Dual purpose road tunnel or parking lot infrastructure

Improved women'’s involvement in community-level activities

Enhanced access to telephony and electronic data services

Reduced vulnerability to poverty

Improvement to the food supply chain, possibly making it more cost-

effective
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BOX 5.2

The Italian national seismic prevention programme

Over the last 50 years, earthquakes
with a magnitude between 5.5 and
6.9 in Italy have resulted in thou-
sands of victims and monetary
losses of over EUR 160 billion. Even
considering the present condition of
the building stock and the possible
occurrence of future earthquakes,
expected direct costs are of the or-
der of EUR 2-4 billion per year.

Similar to other countries subject to
seismic hazard with high population
exposure and high vulnerability of
constructions, a huge effort would
be needed to mitigate seismic risk,
which requires different and paral-
lel lines of action to be pursued: the
improvement of the knowledge, the
reduction of the vulnerability and
exposure and the mitigation of the
effects. Seismic prevention remains,
however, a difficult objective to
achieve fully due to the high costs
implied, long time frame and lack
of public and political interest.

After a destructive earthquake,
some seismic risk mitigation meas-
ures are usually taken, mainly con-
sisting of the improvement of seis-
mic codes and classification, but
with little economic effort to direct-
ly reduce vulnerability in areas not
affected by that earthquake.

In Italy, since 1986 very few invest-
ments have been made in structur-

al seismic prevention, and almost
exclusively on strategic and im-
portant public buildings (hospitals,
schools, etc.). A change of perspec-
tive occurred after the earthquake
on 6 April 2009 in Abruzzo. Two
articles of Law 77/2009, issued for
reconstruction in the damaged ar-
eas, have instead been devoted to
seismic prevention in the entire na-
tionalterritory.

Article 1bis established the imme-
diate enforcement of the new tech-
nical standards promulgated at the
beginning of 2008, but not fully en-
forced yet, while Article 11 allocat-
ed around EUR 1 billion for seismic
prevention, to be spent in the fol-
lowing 7 years. This is a small frac-
tion of what is needed to solve the
problem of seismic risk in Italy and
less than half the expected average
annual cost of earthquakes. Nev-
ertheless, Italy now has a national
seismic prevention programme and
EUR 965 million has been spent in 7
years on reducing seismic risk.

The National Seismic Prevention
Program essentially focuses on the
following points:

Reducing the risk of human loss
rather than economical loss,

especially for private buildings.

Stimulating the attention of pri-

vate owners and administrators
towards the different problems
of seismic risk (vulnerability of
buildings, importance of local
amplification and co-seismic
effects and use of microzona-
tion studies to improve urban
and emergency planning and
correct implementation of civil
protection plans considering the
vulnerability of the strategic el-
ements and of the interconnec-
tion routes).

Seeking co-funding by local
public administration and by
private owners to at least du-
plicate the actual effects of
the allocated fund of the state.
At present, the funding pro-
gramme is approaching its
end. The evaluation of the re-
sults provides some positive
feedback, but also emphasises
some difficulties that are relat-
ed to the spending capability of
local administrations.

This experience confirms that a
prevention programme has to be
based on a strong scientific back-
ground and developed through a
long time horizon, so that public
administrators and private owners
can adequately make their preven-
tion plans and put them in effect.

Source: Dolce (2012)




BOX 5.3

Importance of risk assessment for land use

Where inaccurate risk information
can lead to is exemplified in the Fig-
ure 5.2. This figure shows a map of
New York City for the actual flood-
ing due to Hurricane Sandy in 2012
(in red) and the official 1/100 flood

FIGURE 5.2
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zone (in blue) provided by the gov-
ernment before the hurricane oc-
curred. The figure shows that many
of the actual flooded areas are out-
side the official flood zone. Inaccu-
rate perception of flood risk for an

area may lead to the development
of urban areas in unprotected are-
as or to under-designing levees for
protecting people against extreme
events.

New York City — a comparison of the actual flooding due to Hurricane Sandy in 2012 (in red) and the official
1/100 flood zone (in blue) provided by the government before the hurricane occurred.

Source: Aerts and Mysiak (2016)

FEMA Effective 100-year Flood Plain and Sandy Comparison Map

[l 1983 FIRMs 100-Year Floodplain

I Sandy Inundation Area
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sue of disaster prevention, but there
is still a need to further integrate risk
assessment within spatial planning
processes; this has been advocated by
the SFDRR (Mysiak et al., 2015).

517.1
National Policies

Spatial planning involves different
scales of policy- and decision-making,
Regulations at the national and even
continental scales (such as the EU)
prioritise the importance of the use of
space for different land uses and, for
example, lay out what areas should be
protected from further development
(e.g. national parks; Natura 2000 sites;
e.g. Mikkonen and Moilanen, 2013).
Spatial planning policies at the high-
est levels also set out guidelines and
benchmarks for safety against natural
hazards. As an example, although not
directly targeted at natural hazards,
the EU Seveso 111 directive (Europe-
an Union, 2012) states that ‘Member
States shall ensure that the objec-
tives of preventing major accidents
through hazards and limiting the con-
sequences of such accidents for hu-
man health and the environment are
taken into account in their land-use
policies or other relevant policies’.
In addition, the EU Flood Directive
(European Comission, 2007) aims at
reducing flood risk by encouraging
cross-border integrated flood risk
management plans for all European
river basins. These plans should cover
all aspects of flood risk management,
integrating spatial planning policies
and physical-hydrological measures
such as protection and prepared-
ness, including flood forecasts and
early warning. These policies include
making sure that the siting of new
transport lines and the development
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of new buildings or modifications of
new establishments must address risk
from hazards.

Human exposure to
natural hazards risk

is mainly caused by
settlement and other
economic developments
in hazard-prone areas.
This risk can be
reduced through
spatial planning and
regulations that should
take into consideration
opportunities for
economic growth,
development of
communities and
well-being.

National policies often involve coop-
eration with other countries within
river basins. An example is the flood
retention areas in the Rhine basin,
which aim at storing flood waters
upstream in Germany to reduce the
risk of flooding downstream into the
Netherlands. These retention meas-
ures use space, which has to be re-
served, or require land-use change to
create space (Te Linde et al., 2010).
Another example is the efforts in
Germany after the 2002 floods. These
floods showed that retention areas
that can be flooded in a controlled
manner can be effective. In addition,
floodplain surface in Germany has
been reduced by one third, and pol-
icies were developed to further install

retention areas through reserving
space in spatial planning policies to
bring back resilience to floods in the
hydrological system (Thieken et al,
2010).

Since the basis for prevention and
mitigation is the availability of accu-
rate risk data, national policy within
the spatial planning domain plays an
important role in initiating risk map-
ping activities to assess areas that
are at risk from natural hazards. Risk
maps can be used to prioritise land-
use planning, to restrict development
in some high-risk areas or to impose
additional measures in areas above
certain risk thresholds to lower vul-
nerability.

For flood risk management, this pro-
cess has been geared up in the EU
through the EU floods directive (Eu-
ropean Comission, 2007). This direc-
tive requires Member States to assess
flood risk by developing spatial flood
risk maps (De Moel et al., 2008) and to
prepare catchment-based Flood Risk
Management Plans (FRMPs), that
include spatial planning actions and
measures (Office of Public Works,
2009). Flood risk maps must show
information on the flood extent, wa-
ter depths/level and flow velocities.
On the basis of these maps, Member
States are to develop flood risk man-
agement plans aiming at the ‘reduc-
tion of potential adverse consequenc-
es of flooding for human health, the
environment, cultural heritage and
economic activity, and, if considered
appropriate, on non-structural initia-
tives and/or on the reduction of the
likelihood of flooding” (Van Rijswick
and Havekes, 2012).

Another opportunity to include disas-



ter risk in spatial planning processes
stimulated at the national scale is to
further integrate risk assessments in
Environmental Impact Assessment
(EIA), which is a procedure that en-
sures that the environmental impli-
cations of decisions are taken into
account before decisions are made.
In principle, it can be undertaken for
individual projects such as the devel-
opment of a new airport or for plans
and programmes (Strategic Environ-
mental Assessment - SEA). An exam-
ple for SEA includes the assessment
of a regional spatial plan in which
risks from natural hazards are ideally
considered (Greiving et al., 20006). The
recent EU Environmental Impact As-
sessment directive has acknowledged
the need for greater integration of
risk information in this kind of as-
sessment (European Union, 2011).

5.17.2
Zoning

At the regional to local scales, na-
tional DRM guidelines and policies
are commonly elaborated in zoning-
and building-code policies. Zoning
regulations are set to control land
use and setting development stand-
ards throughout urban areas. Zoning
makes it possible to create transitional
land-use patterns so that incompati-
ble uses are separated and buffered.
Zoning regulations determine what
land can be used for, or combina-
tions of use for available space, and
what kinds of buildings can be de-
veloped, including how they address
natural hazard risk management. In
terms of utilising space for especial-
ly urban areas, zoning policies and
building codes are powerful tools for
controlling land use and urban devel-
opment, and hence (changes in) fu-
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ture land use (Burby et al., 2000). As
such, zoning is increasingly seen as an
important tool in climate adaptation
and managing changes in natural ex-

tremes due to climate change (Aerts
and Botzen, 2011).

Zoning encompasses the following
general policies related to urban de-
velopment and risk management:

* Restrictions: based on hazard maps
and/or additional risk information
(See Box 5.3), zoning policies may
indicate that in certain areas urban
development is not allowed.

* Conditional development: urban
development is allowed in risky ar-
eas, but only when certain condi-
tions are met, for example by:

a. implementing building codes;

b. homeowners have purchased
insurance against natural hazard
risk;

c. buffer zones are respected,

whereby building development
is only allowed when appropri-
ate distances between establish-
ments and vulnerable risk areas
are maintained.

Zoning and land-use planning is also
used to create space for other risk
management measures, for example
by creating structural space for escape
lanes (e.g. in case of flooding) or by
providing space for structural meas-
ures such as dikes, avalanche protec-
tion or forest protection against land-
slides (e.g. Dorren et al., 2004).

In special cases, spatial planners may
decide to ‘retreat’ or relocate the in-
habitants of an area. Such rare cases
exist, for example in the aftermath
of extreme events (e.g. the Tsuna-
mi events of 2004 and 2011), when

the costs of rebuilding an area else-
where are lower than rebuilding urban
settlements on original (but devas-
tated) land. In addition, inhabitants
who have been evacuated from the
disaster area do not want to return
to their previous living area because
they have found a home elsewhere
or because reconstruction takes too
long (Ranghieri and Ishwatari, 2014).
Retreat, as an alternative option to
lower exposure without having had
a disaster, is rarely considered a fea-
sible option for policymakers. Only
few examples are known where peo-
ple have moved voluntarily to another
location; an example is the creation
of an extension of a floodplain in the
Netherlands (Schut et al., 2010). Peo-
ple were compensated either to leave
the area, or were subsidised to elevate
their homes a few metres, which in
practice meant completely rebuilding
their homes. Although the area only
comprised some 30-40 households,
it took more than 15 years to devel-
op and implement the project. Some
authors, however, argue that sea level
rise will initiate an increase in reloca-
tion of low-lying urban centres near
floodplains and coastal waters (Hauer
etal., 2016). Again, politics here is im-
portant.

5173
Object level and
building codes

Zoning regulations, and in particular
zoning for conditional development,
can be further refined in building
codes regulations for the development
and maintenance of buildings in risk
zones. Building codes are meant for
the adaptation of building structures
to lower their vulnerability to natural
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hazards. Building codes are anchored
in planning law, which is operation-
alised in legally binding land-use or
zoning plans. These zoning plans lay
out the areas where building codes
will be enforced.

Specific measures to comply with
building codes pertain to different
hazards. For example, in the Unit-
ed States, buildings that lie in flood-
prone areas need to elevate their base
floor to a minimum height. Flood
zones are mapped by the Feder-
al Emergency Management Agency
(FEMA) as Flood Insurance Rate
Maps (FIRM), representing the 1/100
flood zone. In these flood zones,
building codes apply and homeown-
ers need to seal basements ot crawl-
spaces to avoid the entrance of flood
waters. Furthermore, electric facilities
(sockets and heating systems) must
be installed above certain elevations
to avoid power outages and short cir-
cuits (Aerts and Botzen, 2011).

A study by De Moel et al. (2014) in
the port area of the City of Rotter-
dam in the Netherlands shows that
the current flood risk is about EUR
40 million per year. A large part of
this risk can be attributed to industrial
land use. Climate change and sea level
rise may double the risk by 2100 if no
additional measures are implement-
ed. The research showed that by dry
proofing all buildings in the port area
by up to 1 m, risk would be reduced
by 56 %. Elevating all buildings by
only 0.5 metre would reduce the to-
tal flood risk by 50 % (De Moel et al.,
2014).

Building codes for earthquakes may
specific
improve the seismic resistance of

involve requirements  to
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buildings. For example, the National
Earthquake Hazards Reduction Pro-
gram (NEHRP) in the United States
shows how to design and construct
practices that address the earthquake
hazard and minimise the resulting risk
to life and property (FEMA, 2009).
For landslides, building codes focus
on reinforcing walls and list specific
requirements for the groundwork of
the building (see, for example, the
handbook of the Australian Building
Codes Board on landslides, ABCB,
2015). Under Eurocodes, the EU
standard for construction, structural
design rules are laid out for seismic-re-
sistant structures as well as resistance
to hydrometeorological hazards, often
replacing the national codes.

In some countries, zoning regulations,
building codes and insurance policies
are integrated. For example, in the
United States, homeowners can buy
flood insurance when their property
complies with the prescribed building
codes. Homeowners may even derive
a discount on their flood insurance
premium when they implement more
stringent measures via a Communi-
ty Rating Program (CRS) to lower
vulnerability (see Aerts and Botzen,
2011). Building codes and zoning
measures, however, also take quite
some time to develop and to process
them through all regulatory bodies.
In many instances, building codes
are not yet assessed against increases
in risk through, for example, climate
change (see Burby, 20006).

5.1.8
Conclusions and
key messages

Partnership

National DRM policies increasingly
involve cooperation with other coun-
tries. Within cross-boundary river ba-
sins, countries can jointly seek policies
to control flood waters, for example,
through spatial planning, Partner-
ship for mitigation and prevention is
particularly important in urban areas
because of the disconnect between
national and local responsibilities
and resources. Horizontal city-to-city
knowledge sharing and technology
transfer is invaluable because of the
unique context of urban systems.
Resilience strategies can bring in the
private, public, NGO and academic
sectots.

Knowledge

However, identifying suitable invest-
ments is not enough. Presenting evi-
dence of additional dividends to poli-
cymakers and investors could provide
a narrative reconciling short- and
long-term objectives. This will im-
prove the acceptability and feasibility
of DRM investments, enhancing the
business case for investment in pre-
vention and mitigation.

Innovation
Integration of policies and regula-
tions across sectors such as zoning
regulations, building codes and in-
surance policies would be a key inno-
vation in mitigation and prevention,
making the mitigation strategy more
coherent and easier for stakeholders
to implement.



5.2

521
Policy and
institutional
architecture of
preparedness and
response in Europe

The DRM policy landscape has tran-
sitioned to ‘civil protection’, empha-
sising the importance of effective
transboundary coordination and co-
operation to manage transboundary
disasters. This has been accompanied
by a shift towards the role of policy in
adaptive management and in protect-
ing the rights of victims and survi-
vors. Science plays an important role
in better understanding the complex-
ity of modern disasters and in devis-
ing suitable tools and approaches for
preparedness and response.

5.2.1.1
Policy landscape
and trends
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Preparedness and

response

Katie Peters, Monika Buscher, Carina Fearnley, Ira Helsloot,

Pierre Kockerols, John Twigg

Historically within Huropean states,
disasters were times when affected
individuals had to self-organise, as ex-
ternal response was not systematically
available, if at all. This changed in the
20th century when states started to
organise loose structures of ordinary
citizens intended to respond in times
of crisis. For fires, this concept dates
back to the Romans (Goudsblom,
2015). In recent history, the risk of
aerial bombing across Europe led to
a significant shift with the formation
of civil defence organisations (Dynes,
1994; Van der Boom, 2000). By a dec-
ade or so after the Second World Wat,
a transition had taken place from an
essentially untrained volunteer-based
response system to disaster manage-
ment organisations staffed by paid
professionals. Most European coun-
tries moved towards a professional-
isation of disaster management and
a centralised command-and-control
structure (Dynes, 1994).

Command and control through civil
defence centred on managing popu-
lations in the face of aggression and

on emphasising top-down methods
(Alexander, 2002). During the Cold
War (1948-1989), the focus on possi-
ble relocation of civilian populations
under threat of nuclear attack saw
civil defence administered by mili-
tary and paramilitary groups. Scientif-
ic critiques of civil defence point to
the possibility for such institutions to
become an instrument of repression
and used to ‘protect the state against
its people’ (Alexander, 2002).

Science played a key role
in shaping the nature of
civil protection.

Science played a key role in shaping
the nature of civil protection through
the 1960s to 2000s. Research ques-
tioned the role of the military in
emergency management and helped
to shape the non-military, civilian
character of emergency preparedness
that emerged (Alexander, 2002). A
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better understanding of the complex-
ity of modern disasters has focused
attention on adaptive emergency
management as well as the rights of
victims and survivors. The military
still has a role to play; in redefining its
role in disaster preparedness and re-
sponse, military forces can be used in
integrated ways with civil protection,
or civil protection forces may contain
pseudo-military  organisations. For
example, some fire brigades are part-
ly organised along military lines, and
non-governmental organisations such
as the Salvation Army adopts a pseu-

BOX 5.4

do-military image (Alexander, 2002).
Overall, ‘modern civil protection is
not inherently authoritarian’ (Alexan-
der, 2002), although the 11 September
2001 terrorist attacks altered emer-
gency planning with a new focus on
terrorist incidents and response op-
erations in which police force or mil-
itary units would usually be the lead
agency (Alexander, 2002). Concerns
over the possible remilitarising of civ-
il protection in light of efforts to pre-
pare for possible terrorist attacks are
regarded as a threat to progress made
in the 2000s in expanding civilian dis-

aster response networks (Alexander,

2002).

52.1.2
Institutional architecture
and coordinating
mechanisms

European Union members have over
time been drawn closer together by
policies and legislation facilitating
greater interstate cooperation (Boin
et al. 2014b). The risks facing Mem-
ber States have become increasingly

European Union Civil Protection Mechanism

When activated, the mechanism
provides support via the ERCC,
which provides 24/7 capacity to
monitor and coordinate response
to disasters. It is directly linked with
the civil protection and humanitari-
an aid authorities in the participat-
ing states.

The centre also acts as the central
24/7 contact point in the eventual-
ity that a Member State activates
the solidarity clause (Article 222 of
the Treaty on the Functioning of the
European Union) or when the Eu-
ropean Union presidency activates
the integrated political crisis re-
sponse arrangements and ensures
coordination with other EU services
and bodies for the response (ECHO,
2016).

Recent disasters such as the west-
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ern Balkans flooding (2014), the
eastern Ukraine conflict (2015),
the forest fires in Greece (2015)
and the European refugee crisis
(2015-2016) have activated the
mechanism and therefore the ERCC.
Twenty-eight Member States plus
a number of other European coun-
tries participate, providing addition-
al response capabilities in times
when the disaster exceeds those of
the state in which the crisis takes
place. Assistance deployed includes
technical expertise, relief and
equipment items, as well as advice
on preparedness measures.

In 2013, legislative changes placed
greater emphasis on preparedness
(through the mechanism), including
the establishment of a voluntary
pool of pre-committed response
capacities. In addition, EU funding

helps address caps and temporary
shortcomings in preparedness and
response planning, including ‘im-
proving the quality of and accessi-
bility to disaster information, imple-
mentation of prevention measures,
raising of public awareness of risks
and disaster management, support-
ing Member States in risk assess-
ment and hazard mapping based
on guidelines, encouraging research
to promote disaster resilience and
reinforcing early warning tools’
(ECHO, 2016).

Source: ECHO (2017)




transboundary in nature and require
greater cross-country collaboration to
prepare and respond to crises (Boin
et al. 2014a). Therefore, it has been
necessary to create integrated institu-
tions and coordinating mechanisms
to manage these. We outline key in-
stitutions that have developed and
explores how they have evolved and
how they respond to the challenges of
Europe’s changing risk environment.

Crises in the future will be increas-
ingly
geographic and political borders and
affecting multiple vital elements of in-
frastructure, and will not be contained
in time (Ansell et al., 2009; Ansell et
al., 2010; Boin and Ekengren, 2009;
Boin and Lagadec, 2000). Recognis-
ing this, the European Security Strat-
egy (ESS) declares: ‘the EU’s commit-
ment to combat a variety of security
threats, including failed states, ener-
gy security, terrorism, global warm-
ing and disasters. The ESS adopts a
comprehensive view, explicitly linking
internal and external threats, civilian
and military capacities and natural
and man-made disasters’ (Boin and
Ekengren, 2009). This points to the
importance of effective cooperation
between regional, national and inter-
national communities.

transboundary, transcending

The UCPM, established in 2001, seeks
to enhance and strengthen coopera-
tion and coordination between Mem-
ber States and to jointly respond to
major emergencies — including pool-
ing capabilities (Morsut, 2014). The
mechanism has evolved from prepar-
edness for response, and response, to
include preparedness and prevention,
and in supporting international relief
efforts, for example to the 2004 Indi-
an Ocean tsunami and the 2010 Haiti
earthquake (Morsut, 2014).
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Evidence points to the value of infor-
mation sharing in disaster response,
with studies showing that failure to
do so ‘... during interagency disaster
response has a negative influence on
collective decision-making and ac-
tions’ (Bharosa et al., 2010). This has
been recognised by European mem-
bers, including the Dutch Ministry of
the Interior and Kingdom Relations
(Bharosa et al., 2010). The UCPM
promotes a coordinated response to
disasters across Europe (see Box 5.4)
supporting countries when capacity
if surpassed. However, empirical ev-
idence is sparse on the challenges and
obstacles to effective coordination
and information sharing, limiting un-
derstanding of the means to address
barriers between community, agency
and individual levels (Bharosa et al.
2010).

Opverall, Europe’s approach to pre-
paredness and response can be cat-
egorised as a ‘networked approach’
reflecting the complexity of recent
disaster events (Boin et al., 2014a).
Europe’s recent experience with dis-
asters that cross traditional geograph-
ic and policy boundaries — referred
to as ‘transboundary crises’ — include
the bovine spongiform encephalopa-
thy crisis in 1996; the Erika and Pres-
tige tanker disasters in 1999 and 2002,
respectively, with devastating environ-
mental, social and economic impacts;
flooding in central and eastern Europe
in 2002; and fires in southern Europe
in 2003 (Boin et al., 2014a). Through-
out 1990 and 2000 the European
Union developed its transboundary
coordination and cooperation in re-
sponse to different crises, harnessing
European capacity and leading to the
establishment of several agencies: the
European Food Safety Authority, the

European Maritime Safety Agency
and three European financial super-
visory authorities (Boin et al., 2014a).
The development of tools, approach-
es and institutions has therefore been
largely reactive, whereby “The EU de-
veloped all of this capacity in a punc-
tuated and fragmentary manner: with
each crisis, Member States invested
additional authority in the Union’s
budding crisis management appara-
tus. There is, in other wotds, no insti-
tutional blueprint’ (Boin et al., 2014a).
It can therefore be characterised as
a ‘network’ or governance approach
(Boin et al., 2014a).

This networked approach is support-
ed by a number of tools, including
the ERCC in Brussels (Box 5.4) and
a Common Emergency Communica-
tion and Information System, which
facilitates communication between
the ERCC and national authorities.
These centres seek to align with the
European Union’s core values — re-
spect for human dignity, liberty, de-
mocracy, equality, the rule of law and
human rights.

Progress over the past 20 years has
seen research initiatives move from
a focus on cross-border cooperation
between Member States to method-
ological development. The latter in-
cludes hazards such as earthquakes,
floods and landslides, as well as more
effective management plans linked to
EWSs employing those new technol-
ogies (Papatheodorou et al., 2014).
Papatheodorou et al. (2014) note that
‘... harmonisation of methodologies
used to assess ELF Hazards (earth-
quake, landslide, flooding), easy or
even free access to reliable and accu-
rate harmonised data and reliable and
accurate hazard maps on a local scale
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are needed in order to effectively de-
sign preventive measures, to plan an
effective management strategy and fi-
nally to raise public awareness’.

Initiatives such as EFAS support im-
proved preparedness to flooding in
transnational European river basins
(Thielen et al. 2009). Starting with a
2003 prototype, local water author-
ities were provided with 3-10 days
advance notice of medium-range and
probabilistic flood forecast informa-
tion. Initiatives such as these involve

BOX 5.5

collaboration with national hydro-
logical and meteorological services
linking research, action and continual
development of a model supported
by information exchange and linking
meteorologists with national water
authorities. When initiated, EFAS was
one of the few flood warning systems
in existence to utilise ensemble pre-
diction systems to increase predicta-
bility of floods and enhance prepar-
edness capacity (Thielen et al., 2009).
The importance of cross-border co-
operation is especially important for

flood hazards, providing means to
strengthen knowledge, information
and selection of cost-effective miti-
gation strategies. The lack of a legal
framework for cooperation, of ca-
pacity and resources and of differ-
ing institutional structures and pub-
lic awareness present challenges to
be addressed (Papatheodorou et al.,
2014). Effective cross-border action is
limited without comparable pan-Eu-
ropean methodological approaches to
hazard assessment and risk mapping
(Papatheodorou et al., 2014).

European community urgent radiological information
exchange (Ecurie)

In the wake of the Chernobyl acci-
dent, Council Decision 87/600/Eur-
atom was adopted. This decision
essentially obliges a Member State
to notify the European Commission
without delay in the event of enact-
ing measures to protect its popu-
lation from the effects of an event
with radiological consequences.
This legislation was the legal basis
for what became known as the ‘Eu-
ropean community urgent radiolog-
ical information exchange’, or Ecu-
rie, and was a major step forward in
the field of radiological emergency
preparedness in Europe.

The information to be shared not
only covers the basic characteristics
of the event itself but also the fore-
seeable development of the emer-
gency and its potential effects, the
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results of radiological monitoring in
the affected country and the meas-
ures taken to provide information
to the general public. On receipt
of such a notification, the Europe-
an Commission promptly forwards
the information to all Ecurie contact
points. The intention is for the sys-
tem to provide a continuous flow of
information during the emergency.

In the years since, the system has
matured both in terms of stakehold-
er network and operational status. A
new information exchange software
application, ‘Web-Ecurie’, was de-
veloped and first made operational
in 2012, replacing its predecessor,
which was based on point-to-point
secure email communication. Users
only require internet access in order
to enter the application, which may
be used on a variety of platforms.

Submitted information is organised
in @ modern status board arrange-
ment. ‘Event’ or ‘National’ status
boards allow for either a broad or a
country-specific view, with particu-
lar focus on the display of national
protective measures.

Much attention has been and con-
tinues to be given to harmonis-
ing the underlying procedures and
technology with that of the Inter-
national Atomic Energy Agency, and
the transfer of valuable experience
gained over the decades in Europe
to countries and regions outside the
European community is actively be-
ing pursued.

Source: De Cort et al. (2015)
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Developing effective
early warning systems

EWSs form an important part of
DRM and are essential features of
UCPM (Alfieri et al., 2012). Greater
recognition of the role of EWSs have
contributed to the move from an ex
post response towards a culture of
risk prevention and preparedness (Al-
fieri et al., 2012). The shift to greater
stakeholder participation in prepared-
ness and response (described earlier
in this chapter) can be seen in more
accessible and open information in
EWSs including the ability of systems
to be accessed remotely and stake-
holders to input data that improves
the quality of early warnings (Alfieri
et al., 2012).

EWSs provide timely warnings to
minimise loss of life and to reduce
economic and social impact on vul-
nerable populations (Garcia and
Fearnley, 2012). In 2006, the UNIS-
DR platform for the promotion of
early warning published the Global
survey of early warning systems, iden-
tifying existing capacities and gaps in
EWSs in over 23 countries with 20 in-
ternational agencies (United Nations,
20006). The report advocates that an
EWS should be ‘people centred’ (i.e.
community based) and should include
many systematic approaches and di-
verse activities spanning four key el-
ements: risk knowledge, monitoring
and warning service, dissemination
and communication, and response
capability (Basher, 2000). The opera-
tion of an EWS presents numerous
challenges due to variations in scale
(global, national, regional or local),
temporality (rapid onset or slow onset
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and frequent or infrequent), function
(safety, property or environment) and
hazard (weather, climate and geohaz-
ards).

An EWS needs to fit within the
broader mitigation and preparedness
actions of the DRM cycle. Research-
ers and other stakeholders frequently
work independently on EWS subsys-
tems in a multitude of non-coordinat-
ed strategies with no structure or link-
ing, compromising the effectiveness
of the EWS. An effective EWS can
only be achieved once stakeholders
recognise their relative contribution
and work together to link efforts in
order to achieve effective DRM.

With the increasing impact of glob-
al warming on extreme natural haz-
ards, EWSs are increasingly required
to cater for multiple hazards (Bash-
er, 2006) or even cascading hazards
(Pescaroli and Alexander, 2015). This
is reflected in the SFDRR — and its
European signatories — which aims
to ‘substantially increase the availa-
bility of and access to multihazard
EWSs and disaster risk information
and assessments to the people by
2030’ (UNISDR, 2015). This requires
a greater examination of the role of
EWSs as a whole within preparedness
strategies.

522
Ethical, legal and
social principles in
preparedness and
response

We review some of the core ethical,
legal and social (ELSI) considera-
tions in emergency preparedness and

response. Recent efforts have begun
to draw interdisciplinary research to-
gether and engage closely with prac-
tice (Campbell 2012; Boin and Eken-
gren 2009) to discuss ELSI. Debates
about responsible research and in-
novation (Nowotny et al., 2001; Von
Schomberg, 2013; Stilgoe, 2015) have
brought a reflexive dimension to re-
search and practice in DRM.

DRM is embedded in
complex ethical, legal,
social and political
contexts, and disasters
should not justify
exceptions in moral
standards.

Shared values and
principles are needed
for emergency response
that transcend

national boundaries

and strengthen social
cohesion and trust before
a disaster can increase
the effectiveness

of response.

Debates about responsible research
and innovation (Nowotny et al., 2001;
Von Schomberg, 2013; Stilgoe, 2015)
have brought a reflexive dimension to
research and practice in DRM.

5221
Legal frameworks

National legal frameworks for disaster
preparedness and response in Europe
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are based on European Commission
directives or international initiatives.
As in the case of the Flood Directive
(Alfieri et al., 2012), these policy de-
velopments often respond to global
change or large-scale disasters. The
Flood Directive, for example, shows
how major European floods have
resulted in a move towards uniform
protection for all European Union
citizens and call on Member States
to review their flood risk manage-
ment approaches (Alfieri et al., 2012).
Directives urging Member States to
strengthen  preparedness
are often closely linked to mitigation
strategies and environmental protec-

measures

tion actions, including the Strategic
Environmental Assessment (Papathe-
odorou et al., 2014). This is largely the
case for earthquakes, floods and land-
slides (Papatheodorou et al., 2014).

With a shift towards a risk manage-
ment approach to dealing with dis-
asters, the legal frameworks under
which preparedness and response
are situated have broadened. The at-
traction of ‘risk-based regulation’ has
been discussed by scholars reflecting
on the increased adoption of ‘risk’
by policymakers — including the Eu-
ropean Commission, which regards
risk as a ‘crucial’ component of pub-
lic policy, and the Otrganisation for
Economic Cooperation and Develop-
ment’s recommendation of risk-based
approaches (Krieger, 2013). Disas-
ter preparedness and response has
evolved in this context of risk-based
governance, regarded as a means to
operate more efficiently with finite re-
sources in a context of austerity and
accountability in the context of a nar-
rative of ‘good governance’ (Krieger,
2013).
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Increased incidents of flooding and
economic damage since the 1990s
— and, in particular, USD 11 billion
(EUR 10.1 billion) of damage as a
result of the Elbe/Danube flood in
2002 and USD 4 billion (EUR 3.7 bil-
lion) in the United Kingdom in 2007
— have reinforced this paradigm shift
and there has been a clear move from
flood defence to flood risk manage-
ment across Burope (Krieger, 2013).
This can be seen in the United King-
dom’s ‘Making space for water’ (DE-
FRA, 2004) and Germanys ‘Room
for rivers’ approaches (Krieger, 2013).

As with many EU Member States, the
United Kingdom emergency man-
agement approach is ‘all hazards” and
incorporates mitigation, prepared-
ness, response and recovery (O’Brien,
2008). Emergency management is
characterised as ‘legally based, profes-
sionally staffed, well funded and or-
ganised’ (O’Brien, 2008). Reforms to
United Kingdom emergency manage-
ment have replaced discretion with a
duty to prepare plans, standardising
procedures for risk assessment and
supporting a more integrated ap-
proach. Emergency management in
the United Kingdom has, however,
been criticised for focusing largely on
institutional resilience and organisa-
tional preparedness where a greater
emphasis on societal resilience and
public preparedness is regarded as
necessary (O’Brien, 2008). Great-
er emphasis on a preparedness and
emergency planning that moves be-
yond the focus on the continuity of
emergency services and commercial
activities could entail greater inclusion
of the public (O’Brien, 2008).

5222
Ethics and moral
standards for
emergencies

Disasters are often still seen as jus-
tifying exceptional decisions. Sorrell
(2002), for example, argues that in
emergencies, societies may be ‘sucked
into a moral black hole’; meaning a
breakdown of moral and social order
that justifies the use of extraordinary
powers. These positions are, however,
challenged by a number of analysts.
At the root of these debates are ques-
tions about whether moral standards
should ever be disregarded in emer-
gency situations.

As part of its code of ethics, the Inter-
national Committee of the Red Cross
(ICRC) provides detailed guidance
on how to engage local populations
in conflict areas in the production,
protection and sharing of sensitive
information (ICRC, 2013). These ap-
proaches make the case that prepara-
tion can protect societies from excep-
tions that go against ordinary morals,
integrity and dignity, from unintended
consequences or from entrusting de-
cisions solely on experts or govern-
ments without public engagement.
This resonates strongly with calls for
responsible research and innovation,
process-otiented, ‘post-ethical, legal
and social issues’ approaches (Balm-
er et al.,, 2016) that develop forms of
disclosure and ethics (Introna, 2007),
collective experimentation (Petersen
et al., 2016) and collaborative design
(Liegl et al., 2016) to address ELSI as
they emerge in DRM.

Community involvement in DRM is
generally agreed to be essential and



is widely promoted internationally.
While states have an ethical and often
legal responsibility for preparedness
and response, effective action requires
society as a whole to engage and the
government to partner with civil so-
ciety and private sector organisations.
The shift towards civilian disaster
preparedness and response recognis-
es that ‘disasters can only be mitigat-
ed successfully if ordinary people are
empowered to take responsibility for
their own safety. Disasters, therefore,
are as much about democracy as they
are about security’ (Alexander, 2002).
Guiding principles for state interac-
tion with society in preparedness and
response have been highlighted by
international agencies, including ‘em-
powering and inclusive participation’,
‘accessible and non-discriminatory
support’ and the ‘special attention
[needed for] those disproportionate-
ly affected by disasters’ (UNISDR,
2015). Indeed, emergency prepared-
ness is considered by some as a means
to ensure and safeguard democratic
rights, not to circumvent them. Thus,
civil protection often explicitly in-
cludes principles of equity (Wisner
et al, 2004; Alexander, 2002) and
the Council of Europe’s European
and Mediterranean Major Hazards
Agreement has published extensive
guidance on the application of ethi-
cal principles to all aspects of DRM
(Prieur, 2012).

Accountability, which is a key princi-
ple behind community participation
and involvement, is encouraged by
international, regional and national
codes, charters and standards (Twigg,
1999). For international humanitarian
response, the International Federa-
tion of the Red Cross/International
Committee of the Red Cross has a
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code of conduct, a voluntary code
of principles for humanitarian actors
(IFRC/ICRC, 1994), while the Sphere
Project has developed a set of mini-
mum standards in core areas of hu-
manitarian assistance (Sphere Project
2011) and the Inter-Agency Standing
Committee has prepared operational
guidelines on human rights and natu-
ral disasters (IASC, 2006). In Europe,
the 1998 Aarhus Convention estab-
lished public rights to information
on the environment and associated
human safety as well as to participate
in relevant decision-making (UN-
ECE, 1998). Such instruments may
be linked to or supported by broader
principles and agreements on human
economic and social rights and to in-
stitutions that monitor and support
them. The idea of a ‘right to safety’
is supported implicitly in some in-
ternational covenants and charters,
although it is rarely recognised in na-
tional legislation (Twigg, 2003).

Public debates regarding ethical as-
pects of preparedness and response
are often triggered by disasters, such
as the I’Aquila earthquake trial (Alex-
ander 2014, Newberry 2010), but are
also ongoing, wider discussions about
social justice and vulnerability, both
internationally (Wisner et al., 2004;
Morrow, 2008) and within the Euro-
pean Union (Brisley et al., 2012; Field-
ing, 2007; Lindley et al., 2011).

5223
Social capital and
social cohesion

Research points to the very important
role of social capital as a primary base
for community disaster response and
is vital in reducing the impact of dis-

asters and facilitating recovery (Dynes,
2002; Ko and Cadigan, 2010; Murphy,
2007; Aldrich, 2012). In crises, social
networks provide mutual assistance
and access to support and resources,
thereby reducing disaster impacts and
facilitating recovery. This has been
demonstrated by research in a number
of countries, notably Japan and the
United States, but there is a need for
further research in Europe (Comfort,
1996; Dynes, 2005; Murphy, 2007; Ait-
ess et al. 2008; Aldrich, 2012; Aldrich
and Meyer, 2015; Nakagawa and Shaw,
2004; Shaw and Goda, 2004; Wallace
and Wallace, 2008; Minamoto, 2010;
Mimaki and Shaw, 2007).

Disasters often encourage or reinforce
social capital formation (Putnam,
2000; Gordon, 2004; Shaw and Goda,
2004; Bankoff, 2007; Yamamura,
2010). Studies mostly show a strong
association between , levels of social
capital and post-disaster mental health
outcomes, particularly a reduction
in post-traumatic stress (Wind et al,.
2011; Wind and Komproe, 2012; Rit-
chie and Gill, 2007; Adeola and Picou,
2014; Ganapati, 2012a, b). Conversely,
an acute lack of social capital — social
isolation — can contribute significant-
ly to vulnerability, as documented with
regards to the European heatwave of
2003 (Keller, 2015; Klinenberg, 2002;
Ogg, 2005; Romero-Lankao et al,
2012).

523
Professionalization of
citizen engagement
in preparedness and
response

At a national and regional scale, over
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the past decade the professional-
ism and coordination of prepared-
ness for response by civil protection
mechanisms, including across states,
has advanced significantly. Some of
these tendencies and an analysis of
the changing roles of different pre-
paredness and response actors are de-
scribed below.

The professionalism

and coordination of
preparedness and
response by civil
protection agencies has
advanced significantly

in recent years

alongside a desire to

give citizens increasing
responsibility for
individual preparedness
and response. New social
groups can emerge during
a disaster to help manage
emergency response
measures — their role
could be better harnessed
if appropriately planned
for informal responses.

5231
Citizen engagement
and volunteerism

Locally trained and
equipped responders are considered
a societal asset and a means to enlist

significant social capital and capability

organised,
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in preparedness and response. Thus,
in some contexts, citizens are encout-
aged to play a more active role in pre-
paredness and response. The 2014
Dutch National Council for all safety
regions — the decentralised bodies
responsible for disaster management
— recognised the value of untrained
citizens and their role in preparedness

(Veiligheidsberaad, 2014).

Encouraging preparedness for rare
disasters, however, remains a policy
challenge. Citizens primarily prepare
for incidents perceived to be a signif-
icant threat and/or the most recent
disaster they encountered (Major,
1999; Tierney, 1989). Government
programmes aiming to boost resil-
ience therefore need to focus on
dominant and regularly experienced
risk. For example, in areas that reg-
ularly experience small earthquakes,
citizens can be more easily persuad-
ed to prepate for the risk of a more
severe earthquake, but less for other
risks. This raises questions about, for
example, preparedness measures by
citizens for flood risk in the Nether-
lands where the perception of flood-
ing from the sea is low, having not
occurred since 1953. In spite of gov-
ernment flood risk preparedness pro-
grammes, further efforts are needed
to engage citizens (Engel et al., 2012).

5232
Emergent groups

Emergencies stimulate informal re-
sponses by spontaneous, self-or-
ganising and voluntary groups and
individuals from within and outside
disaster-affected communities. These
groups may carry out a wide variety of
activities including search and rescue,

first aid, damage assessment, debris
removal, handling of bodies, relief
supplies distribution, food provision,
translation, counselling and present-
ing survivors’ grievances (Quarantelli,
1994; Stallings and Quarantelli, 1985).
This ‘emergent’ and ‘convergent’ be-
haviour in disasters has been docu-
mented over several decades across
the world, in different cultures and
under a variety of governance struc-
tures (Comfort 1996; Drabek and
McEntire 2003; Dynes et al. 1990;
Linnell 2014; Neal et al. 2011; Quat-
antelli 1993; Rodriguez et al. 2000;
Whittaker et al. 2015). In some cases
large sections of populations are in-
volved (Quarantelli, 1993). Extensive
flooding in Kingston upon Hull in the
United Kingdom in 2007 stimulated a
range of spontaneous actions by lo-
cal residents, including assisting with
evacuation, giving care and support
to vulnerable neighbours, protecting
houses against floodwater and giving
medical assistance (Neal et al. 2011).

Large numbers of spontaneous vol-
unteers can present significant coor-
dination, integration, communication
and logistical and health and safety
challenges to emergency managers,
especially in rigid ‘command and con-
trol’ disaster management structures
that do not plan for community en-
gagement.

Improvisation and creativity are re-
quired to build networks and rela-
tionships between organisations and
incorporate volunteers within or-
ganised efforts (Alvinius et al., 2010;
Cone et al., 2003; Drabek and McEn-
tire, 2003; Kendra and Wachtendorf,
2006; McEntire, 2002; Majchrzak et
al., 2007; Uhr et al., 2008). Neverthe-
less, emergency volunteerism offers



longer-term opportunities for more
structured citizen response through
training and creation of community
preparedness and response teams as
well as through formal voluntary os-
ganisations (Alexander, 2010; Barsky
et al., 2007; Helsloot and Ruitenberg,
2004; Pardess, 2005), although efforts

BOX 5.6
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are necessary to maintain volunteer
motivation (Brand et al. 2008). Red
Cross national societies are a ma-
jor provider of organised volunteer
support in disasters, with approxi-
mately 17 million active volunteers
in 190 national societies worldwide
(IFRC, 2016). Technisches Hilfswerk,

a German government agency, has
over 80 000 volunteers (99 % of its
membership) who assist in disaster re-
sponse in their own countries as well
as in others (THW, 2016).

Recognition of the contribution that
social groups can make in emergen-

Digital humanitarianism and citizen mobilisation

There has been a ‘digital tsuna-
mi’ (European Commission, Future
Group, 2007), with individuals, ob-
jects and environments generat-
ing vast amounts of data through
self-disclosure and sensors, while
advances in data processing make
this data amenable to analysis for
commercial, governance and secu-
rity purposes — and DRM (Thrift,
2011). Together, these advances
can enable improvements in pre-
paredness and disaster response
because they provide communities
with more broad-based and de-
tailed monitoring and timely feed-
back on their situation and support
predictive modelling and more pre-
cise targeting of assistance.

‘Digital humanitarianism’ (Starbird
and Palen, 2011; Munro, 2013;
Burns, 2015) can be extremely
useful if addressed within a frame-
work for resilience that places an
emphasis on data ownership, com-
munity-based analytical authority
and community-based data skills
(Crawford et al, 2013). Social me-
dia is one aspect of the role of tech-

nology in citizen mobilisation and
awareness raising.

Social media can also service
self-organised mobilisation and
coordination of local resources,
knowledge and efforts. During the
floods in Germany in 2013, for ex-
ample, 29 % of Twitter messages
focused on coordinating help and
resources locally (Zipf, 2013). Re-
ports from sandbag-filling stations
appeared alongside calls for help
and a crowdsourced map of the cur-
rent need for volunteers in different
places (Mildner ,2013). Liige (2013)
suggests that these examples index
a shift in the use of social media for
emergency management. The in-
formational service function for of-
ficial response is increasingly seri-
ously complemented by a practical
service function for self-organised
community help and resources, es-
pecially for members of the public.
Recent studies find that in Europe
generally, social media are grow-
ing and supporting the emergence
of new forms of ‘social resilience’
(Flizikowski et al., 2014, Reuter and

Spielhofer, 2016).

The use of social media in crises
can give rise to rumours (Mendoza
et al,, 2010), vigilantism and ‘do-it-
yourself’ justice (Rizza et al,, 2014,
Tapia and Lalone, 2014). Howev-
er, attempts at structuring digital
volunteer work and crisis mapping
through the UN co-founded Digi-
tal Humanitarian Network (Meier,
2015) and Virtual Operations Sup-
port Teams or ‘VOST’ (St. Denis et al.,
2012) have begun to create bridges
between crisis mappers and formal
emergency agencies (Kaminska et
al, 2015). They establish networks
of trust: mechanisms that com-
bine standardisation, training, and
agreed channels of communica-
tion that enhance risk governance.
These include engagements around
air pollution (Mosley, 2009) and ra-
diation risks from Chernobyl where
‘descriptive standards’, ‘alignment’,
‘unblackboxing’ and ‘mobile meas-
uring’ proved central to prevent
risks from becoming ‘twice invisi-
ble’ (Kuchinskaya, 2012).




cy response has stimulated positive
changes in state-civil society relation-
ships for disaster planning. Yet gov-
ernments sometimes resist in order
to maintain control (Jalali, 2002), and
extensive government activity and
spending can crowd out voluntary
activity, especially where autonomous
civil society is not well developed
(Deng, 2009; Teets, 2009).

5233
The role of social media
in citizen engagement

Knowledge of crisis communication
in Europe is growing rapidly (Palt-
tala et al., 2012). A complex field in
itself, crisis communication links to
societal expectations over the role of
public authorities to effectively com-
municate risk and educate citizens on
effective preparedness and response.
Coordination has become increas-
ingly important, as responsibility for
managing crisis moves from solely the
government and emergency services
to include the role of media, social
media and other actors (Palttala et al.,
2012). Despite differences between
countries — including different levels
of financial resource for public crisis
communication — the growing body
of evidence, a plethora of guidelines
and best practice, suggests there re-
main gaps in ensuring communication
is integrated into disaster manage-
ment practice and an integral part of
decision-making (Palttala et al., 2012).
Gaps remain in relation to coopera-
tion across actors, i.e. the media, with
citizens and across the response net-
work (Palttala et al., 2012).

New forms of self-help, partnership
and cosmopolitan ‘digital humanitar-
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ianism’ become possible with tech-
nology. Watson and Finn (2014), for
example, examine information flows
between corporations and their cus-
tomers during the Egyjafjallajokull
eruption, the most severe global flight
disruption since 9/11. This empow-
ered improvised self-help, including
self-organised information services,
and support for actively coordinat-
ing alternative travel. It widened peo-
ple’s networks through ‘virtual social
convergence’, and Watson and Finn
(2014) conclude that ‘such activities
are able to enhance citizen resilience
by mobilising social capital’.

524
Conclusions and
key messages

Partnership
Cooperation between regional, na-
tional and international communities
is needed for preparedness and re-
sponse planning given the complex
and transboundary nature of modern
day disasters. ELSI are dimensions
of DRM that need to be addressed
together with practical efforts to pre-
pare and respond. Effective prepared-
ness can protect societies from excep-
tions that go against ordinary morals,
integrity and dignity, from unintended
consequences and from entrusting
decisions solely on experts, or gov-
ernments without public engagement.

Knowledge
Amoveawayfromcommand-and-con-
trol approaches to managing disasters
has opened up more opportunities for
citizens to participate in preparedness
and response. Strong bonds and trust
within and between communities fa-

cilitates a more effective response in
emergencies and can be harnessed by
authorities. Social media can also be
used to enhance self-organised mo-
bilisation and coordination of local
resources, knowledge, and efforts for
disaster preparedness and response.

Innovation

Research and innovation in pro-
cess-oriented approaches to ELSI will
improve collective experimentation
and collaborative design, to address
issues as they emerge in the dynamic
contexts of disaster preparedness and
response.



3.3

531
Introduction

Most disasters are difficult to predict
in the short term, but research to
quantify the impact and understand
recovery processes can help reduce
the uncertainties associated with these
events. Recovery is, however, the least
understood aspect of DRM (Smith
and Wenger, 2000). It is considered
a complex, non-linear process with
physical, social, economic and insti-
tutional dimensions (Johnson and
Hayashi, 2012; Alexander, 2016). The
recovery period is also an opportuni-
ty to facilitate economic, social and
physical development long after the
disaster (Berke et al., 1993); and the
promotion of social and intergenera-
tional equity is a key principle for sus-
tainable recovery.

In this subchapter we examine scien-
tific knowledge of recovery processes
and the policies that have been im-
plemented to enhance recovery, fo-
cussing primarily on Europe. Europe
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Recovery and avoiding

risk creation

Carlos Sousa Oliveira, Betdmio de Almeida, Daniela Di Bucci,
Mauro Dolce, Herman Havekes, Verity Kemp, Catherine Simonet,
Solveig Thorvaldsdottir, John Twigg, Richard Williams

has experienced a range of disasters
in recent years, though perhaps with
less frequency and intensity than oth-
er parts of the world.

It is important to be
prepared to live with

the possibility that
disasters may occur in
one’s lifetime or in that
of the next generation.
Anticipating the multiple
dimensions of recovery
is key to effective risk
management.

The aim is not to provide an extensive
coverage of all disasters or hazard
types but rather cases that have been
illustrative of the recovery process
and that have led to scientific innova-
tions and advances in theory. Not all

recovery processes are covered here,
but authors have attempted to cover a
range of physical reconstruction and
economic, social and psychological
aspects, as well as knowledge about
the planning and coordination of
measures aimed at assisting recovery.

Europe is the focus of analysis, but
whenever experience from other lo-
cations helps to understand recovery
processes and policies in Europe,
these are mentioned. Within Europe
there are differences between north
and south, not only in the types of
hazards that are prevalent, but also in
the cultural processes shaping recov-
ery. These are mentioned here but not
explored in detail due to space restric-
tions.

5.3.2
Planning for
recovery

The recovery process is multidimen-
sional and progresses at different
rates for different people, businesses,
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institutions and places affected by a
disaster (Wein et al., 2011). Institu-
tional fragmentation and short-term
planning can hinder recovery and of-
ten result in new risks being created.
Thus, cross-scale and longer-term
strategies are needed in recovery, inte-
grating different stakeholder perspec-
tives and knowledge and coordination
across policy domains. Innovations in
our understanding of recovery plan-
ning are discussed in this section and
provide a starting point for a deeper
exploration of recovery processes lat-
er in the subchapter.

53.2.1
Recovery plans

The core purpose of disaster recov-
ery planning is to offer a vision of the
future after a disaster, provide a direc-
tion-setting framework (strong fact
base, goals and policies) to achieve the
vision; ensure that even short-term
actions build longer-term resilience
and that community needs are linked
to broader regional, state and nation-
al disaster response and reconstruc-
tion policies (Berke and Campanella,
2000). Successful plans maintain both
a combination of as well as distinct
short-term recovery and long-term
planning goals (Ingram et al., 2000).

Recovering from damage, loss and so-
cial disruption involves different types
of activities. Categorising the impact
can provide focus for both planning
and research activities. Common re-
covery sectors are: reconstruction of
buildings, restoration of livelihoods,
system repairs, human and social reha-
bilitation, amongst others, to restore
society back to being a well-func-
tioning community, and preferably a
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better functioning community. Lin-
dell and Prater (2003) define disaster
impact sectors as physical (both built
and human) and social (psychosocial,
sociodemographic, socioeconomic and
political); while Davis (2006) divides
the process into five sectors, psy-
chosocial, economic, physical, envi-
ronmental and administrative/insti-
tutional sectors. Overall, identifying
and classifying areas of recovery is
best done on the basis a Post-Disaster
Needs Assessment (PDNA). PDNA
is a common assessment approach
to support governments to assess
damage and recovery needs. It is an
inclusive process that builds on the
capacity and expertise of national and
international actors (GFDRR, 2013).
PDNA provides damage and loss es-
timates and quantifies needs. A recov-
ery framework is then needed to build
on the damage and loss assessment
for detailed sequencing, prioritisation,
financing and implementation of re-
covery efforts.

Pre-disaster planning,
participatory planning,
capacity building,
scheduling and process
coordination can all
help improve recovery
and build more resilient
communities.

Recovery goals commonly include the
timely restoration of normal living
conditions (Alexander, 2004; Lu and
Xu, 2014); however, there is a trade-
off between speed and deliberation

(Olshansky, 2006; Lu and Xu, 2014).
Pressure to urgently address complex,
difficult decisions can result in reactive
policies that may increase long-term
vulnerability of affected populations
(Ingram et al., 2006). Time compres-
sion has thus been identified as an
important overarching characteristic
of the recovery process (Olshansky et
al,, 2012).

5322
Integrating mitigation
in recovery plans

Disaster recovery provides oppor-
tunities for reducing risk through
mitigation measures (Ingram et al.
20006). Mitigation measures should
be integrated into pre-disaster recov-
ery planning (NGA, 1979; Alexander,
2004; Lu and Xu, 2014) and can in-
clude proposals to reform building
codes and land-use plans as one of
the steps needed to meet recovery
objectives (along with reconstruc-
tion, restoring systems, rehabilita-
tion of people and re-establishment
of livelihoods) (Thorvaldsdéttir and
Sigbjornsson, 2014). Methodologies
developed for evaluating benefits and
costs of disaster mitigation measures
(e.g. Chang, 2003) can also be used to
guide the recovery process, although
CBA needs to be used carefully (see
Chapter 5.1.5).

5323
Promoting participation

Recovery is also considered an intet-
active problem requiring coordina-
tion between numerous agencies and
stakeholders (Berke and Campanella,
20006; Lu and Xu, 2014). Research on
actors includes: the role of local offi-



cials (Rubin and Barbee, 1985), affect-
ed people (Ingram et al., 2000), citi-
zen participation (Kweit and Kweit,
2004), the private sector (De Tura et
al., 2004), community participation in
general (Johnston et al., 2012) and au-
ditors of the planning and implemen-
tation of recovery (Labadie, 2008).
The role of partnerships (Mitchell,
20006) and management types (not-
mal line ministries, special task force
of government and new organisation)
(Davis, 2000) are also addressed in the
literature.

533
Reconstruction,
building and
urban design in
post-disaster
contexts

5331
Principles for
reconstruction

In post-disaster reconstruction, loca-
tion and exposure to risk are impor-
tant considerations, as are the type
of construction materials, the con-
straints on materials (due to environ-
mental conditions), timing of execu-
tion and access. Understanding the
appropriateness of different materials
that would be needed for reconstruc-
tion prior to a disaster can speed up
reconstruction decisions, although
the disaster itself will create new chal-
lenges. In the 1755 Lisbon earthquake
(Oliveira, 2012), for example, scientif-
ic knowledge was lacking and guide-
lines for reconstruction (new urban
design, introduction of seismic and
fire-resistant techniques, new sanitary
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system, etc.) were drawn up quickly
alongside a large number of decrees
dealing with feeding, healthcare, de-
fence, property jurisdiction, com-
merce activities and taxes. In compar-
ison, discussion on the types of new
defences needed for future tsunamis
in the zones affected by the Tohoku
tsunami have occurred over several
years (leda, 2012), culminating in the
decision to build big barriers made of
concrete or soft dunes to dampen the
energy of waters (Figure 5.3).

Disasters affect
communities for varying
periods of time and
reconstruction is often
required. Rebuilding poses
various challenges, from
defining suitable locations
to merging tradition with
modern construction
techniqgues.

Reconstruction time varies tremen-
dously depending on the level of resil-
ience and the degree of impact of the
event. There are cases where recon-
struction has been greatly influenced
by low pre-existing levels of develop-
ment and will take a very long time, as
is the case of the earthquake in Haiti
in 2010. In these cases, the urban sys-
tems themselves need to be developed
at the same time as reconstruction is
happening. In other cases, the value
and ownership of property has to be
correctly identified and agreed before
reconstruction or rehabilitation can

begin.

For the historical centre of 1’Aquila
a roadmap for housing reconstruction
was developed and building has been
carefully monitored (Murao et al,
2007; Ishikawa, 2012; Chern, 2012).
Considerable attention has been paid
to discussing options with the affect-
ed population to ensure reconstruc-
tion decisions are acceptable to them
(see Box 5.7).

5.3.3.2
Local construction
practices

The process of rebuilding residential
property, industrial stock, critical in-
frastructures and historical buildings
is shaped by existing arrangements
for urban planning as well as educa-
tional, technical and financial resourc-
es available. Pre-disaster construction
practices, including the mix of ‘en-
gineered structures’ versus ‘low-cost
structures’ and how building is guid-
ed by regulations and land-use/urban
plans, all affect the type of recon-
struction activity that is appropriate
and necessary. The political system
also affects the success of a recon-
struction process (Lucas et al., 1992;
Oliveira et al., 2008).

Table 5.3 provides an intentional
oversimplification of reconstruction
options and the norms guiding these
in countries of ‘higher income’ and
of ‘lower income’. Understanding the
most common reconstruction tech-
niques used and other considerations
influencing reconstruction patterns
is really important. For engineered
structutes, codes of practice and tech-
nological tools can help guide recon-
struction. In particular, EN-1998-3
(2005) is a code of practice to guide
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reconstruction and rehabilitation of
structures, but needs to be adapted to
a country in accordance with material
properties, techniques of reconstruc-
tion, etc.

The knowledge contained in codes
needs to be communicated to the
technical community and to practical
contractors through manuals as well
as training courses, and even using
the media to reach a broader popula-
tion. Codes that are efficient but not
too complex are more likely to reduce
non-compliance. For ‘low-cost struc-
tures’, on the other hand, building

FIGURE 5.3

techniques that are compatible with
traditional practices are more effec-
tive, adjusting the codes to local mate-
rials and local traditions.

5333
Avoiding future risk

Housing and other structures can be
relocated to areas where exposure to
hazards and other sources of risk is
a lesser problem. Techniques can be
used to weigh the various components
of risk. For instance, ‘Sirius’ (Mota de
Sa et al, 2013) is an indicator refer-
ring to geographic zones which are

more prone to urban impact in case
of an event. It deals with two vatia-
bles, one concerning the vulnerability
of the existing housing and the other
reflecting the human concentration.
It is organised into several plateaus
which define the level of impact for
that event. The opinions of those af-
fected on whether to rebuild in the
same place or move to another envi-
ronment is also of great importance.

Reconstruction can be used to cot-
rect urban development problems,
such as high population concentra-
tions, and to widen roads for more

Sketch of possible solutions for Tohoku earthquake.

Source: MLIT (2013)

. Reinforcement of Tsunami mitiga-
ion facilities (lock gates, seawalls, etc.)

| countermeasures against

/ 1. Development of urban districts
5| (compacted terraces and berms,

s

ey

"\ 10. Reinforcement of erosion control
) e construction (countermeasures against
i N ; 8
“ erosion, landslide and step slope, etc) [z
= i R
TR

12. Development of residential
facilities (housing for the victims,
welfare facilities, etc.)

facilities (river improvement, countermea-
sures against tsunami and tidal wave,
earthquake-resistant, etc.)

2. Improvements for evacuation facilities (evacuation
centers, storage warehouses for disaster supplies kit,
water tanks, tsunami evacuation towers, etc.)

478

2. Improvements for evacuation facilities (evacuation

® ! —

o 7

3. Development of the support
centers, storage warehouses for disaster supplies kit, [] facilities for post-tsunami recovery
: E

11. Improvement of road RN 3
infraestrutures - i

of urban parks SIS
o
AlaRSRN

7. Reinforcement of coastal protection
facilities (levees, countermeasures
against erosion, earthquake-resistant, etc.)




effective drainage. The case of ltaly,
with the several earthquakes in the
last 25 years, is critical (Dolce and
Bucci, 2015), and the project C.A.S.E.
(Costruttori ForCase, 2009) is pat-
ticularly relevant for avoiding future
risk, where new buildings have been
constructed in a short period of time
with base isolation.

Similarly, the Guidelines for seismic
microzonation (SM Working Group,

:10) QW4
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2015) and the European Floods Di-
rective (European Parliament and
Council, 2007) are good examples of
how to minimise risk through recon-
struction after major disasters (Euro-
pean Parliament and Council, 2007;
IPCC, 2014; Thaler and Hartmann,
2016). Reconstruction after the floods
in the Netherlands in 1953 is, howev-
er, perhaps the most striking example
of taking measures to control flood
risk in the future (See Box 5.8).

Another example of significant mit-
igation measures being taken to lim-
it risk in the future in the wake of a
high-impact disaster can be found in
Madeira (see Box 5.9).

Temporary housing construction in recent Italian earthquakes

On 24 August 2016, a M6.0 earth-
quake started a seismic sequence
in central Italy, which included a
M6.5 event on 30 October 2016.
There were at least 299 fatalities,
essentially caused by the collapse
of buildings during the first main
shock.

So, how should long-term tempo-
rary housing be managed after an
initial period in tent and caravan
campsites or hotels and before re-
construction takes place? A variety
of responses can be seen after the
three strongest earthquakes oc-
curred in Italy in the past 30 years:
Umbria-Marche in 1997, Abruzzo
in 2009 and Emilia in 2012. Due
to the long lapse of time typically
required in ltaly to complete the re-
pair and reconstruction process —
especially for the historical centres
— housing arrangements are need-
ed for homeless families for several

years. Different solutions have been
adopted (Dolce and Di Bucci, 2015).
In Umbria-Marche and Emilia, the
temporary solution consisted of
public contributions to autono-
mous construction or, alternatively,
pre-fabricated homes. In Abruzzo,
four different alternative solutions
were conceived for about approxi-
mately 45 000 people.

The first two consisted in the reg-
uisition of unused apartments and
in @ monetary contribution for au-
tonomous lodging arrangement.
Moreover, two ad hoc projects
were set up and realised. The pro-
ject CAS.E. consists of seismically
isolated three-story buildings that
can host around 15 000 people in
4 449 apartments. It was complet-
ed 10 months after the event. The
limited land needed made them
suitable for the city of L'Aquila. The
project M.A.P. consisted principally

of single-family timber houses in
small settlements near the origi-
nal villages. In total, 3 535 houses
were erected in 141 areas, for ap-
proximately 8 500 people. For the
Amatrice sequence, the choice was
to use monetary contributions or
‘Emergency housing solutions’ sim-
ilar to the M.A.P.s housing.

All of the described choices have
a sound rational basis and could
be adopted under different condi-
tions. For the earthquake disaster
recovery there is no ‘one size fits
all’ model. Territories are different,
available scientific and technolog-
ic support evolves and the expec-
tations of the affected population
change over time. A mature civil
protection system looks for tailored
solutions, building on previous ex-
perience while exploring new alter-
natives.
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534
Economic
recovery processes
from households to
the macro economy

Economic recovery refers to the
process by which an economic unit
(household to country) returns to
conditions of stability following a
disaster (Chang and Rose, 2012). Re-
covery does not require returning to
a pre-disaster state; in fact, economic
systems may never return to pre-dis-
aster states, but rather achieve a new
equilibrium (DFID, 2011).

In this section we examine knowledge
on recovery processes that take place
at different scales after a disaster. This
literature draws on a wide range of
post-disaster experiences in many dif-
ferent countries.

TABLE 5.3

5341
Economic recovery
processes at the
microlevel

The processes that enable house-
holds to recover levels of wealth af-
ter a shock or a disaster have been
extensively studied (see, for instance,
Christiaensen et al., 2007; Dercon and
Christiaenen, 2011). In the short term
after a disaster, incomes drop and the
loss in income can lead to a reduction
in consumption, with direct impact
on individuals within the households,
including higher levels of malnutri-
tion (Alderman et al., 2006; Beegle et
al., 2000).

The recovery process begins immedi-
ately but partially depends on the ini-
tial economic situation of the house-
hold: diversified sources of income
and relatively high income levels are
found to be beneficial for recovery
across a range of countries and con-
texts (Adger et al., 2002; Morris et al.,

2002). High levels of assets as well as
access to credit, government grants
and social protection give people a
wider range of options and oppor-
tunities following a disaster and can
speed up recovery (Twigg, 2015).

Measures can be taken

to support and accelerate
the economic recovery
process at various scales,
although the economy
may not return to the pre-
disaster state.

Social networks, safety nets and re-
mittances play a particularly impor-
tant role. These mechanisms are often
ignored by DRM policies (Gaillard
and Le Masson, 2007), yet social and
physical connections are a major fac-
tor in people’s vulnerability to disas-

Matrix of construction types
Source: courtesy of authors

Structures, technologies and related norms

Higher-income countries

Lower-income countries

“Engineered”

Home made

Imported

“Low-Cost”

Contracts

Self-construction

Construction legislation

Comply if compulsory

Need supervision

Urban design considerations

Comply if discussed

Low priority
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BOX 5.8
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Improving flood defence after the Dutch flood disaster of 1953

Its geographical position means the
Netherlands is not only threatened
by the sea but also by major (inter-
national) rivers (Figure 5.4).

On 1 February 1953, there was
a major flood causing significant
losses due to high water on the
North Sea and a severe northwest-
ern storm. A total of 800 km of
dikes were severely damaged and
200 000 hectares of land flooded.
The Netherlands was not prepared
and the condition of the dikes was
inadequate. A more structural ap-
proach to preventing damage in
the future was needed and a Del-
ta Commission was appointed, the
Delta Act passed (Bulletin of Acts,
1958) and the Delta Works project
initiated to close off all tidal waters
between the Western Scheldt and
the Rotterdam Nieuwe Waterweg
and to strengthen primary dikes
along the coast and the Western
Scheldt. The central government
decided to fund a massive invest-
ment in flood defense: the East-
ern Scheldt barrier, with its sliding
gates, was considered a technical
and expensive innovation at the
time but was considered a good
investment, saving dike-strength-
ening costs and promoting Dutch
hydraulic engineering.

In 2008 the Delta Commission pro-
duced new advice on water safety

in the context of climate change
and sea level rise. Yearly, delta pro-
grammes and a fund have been
established and new rights-based
legislation passed, guaranteeing
Dutch citizens a safety standard
(likelihood of dying in a flood disas-
ter is no bigger than 1: 100 000 per
year) and stimulating further in-
vestment in dike projects. The legal

FIGURE 5.4

water safety standards are unique
in the world and (much) higher than
in other countries, and knowledge
on water safety is also high. Recent
research also suggests that water
safety is affordable, costing the
ministry (from 1954 to the pres-
ent day) approximately EUR 35 per
capita.

Netherlands’ flood hazard map
Source: Bulletin of Acts (1958)

Virtual coastline shore up in the Netherland
Sea level +1m and flooding in rivers




ters and their capacity to recover from
them. Families, neighbours and social
networks can help people to recover
their assets (Twigg, 2015), while re-
mittances from family members not
affected by a shock often increase
after disasters (Ebeke and Combes,
2013). Families that have access to
remittances can recover more quickly
(Savage and Harvey, 2007), as remit-
tances act in a similar way to insur-
ance for people who have no access
to these financial services.

Transport and communications infra-
structure and support, for instance, in
helping people to access credit, as well
as other key services, are essential for
houschold recovery.

BOX 5.9

Debris flow in 2010 in Madeira Island

Madeira is a mountainous island
prone to landslides and debris
flow risks. On 20 February 2010 a
strong storm occurred with intense
rainfalls, provoking flash floods and
a mixture of water and sediments
came down the very narrow valleys
of five streams, killing around 50
people and causing EUR 1 billion
of damage. The capital, Funchal,
is built on the common alluvial fan
of three of these small rivers and
was severely hit by the debris. The
reconstruction process began, but
safe space is very scarce and fur-
ther measures had to be taken to
limit debris floods:
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534.2
Economic recovery at
the business and
sectoral level

Disasters can cause long-term struc-
tural changes in local economies. Ac-
cording to the Federal Emergency
Management Agency in the United
States, more than 40 % of business-
es never reopen after a disaster (nat-
ural or man-made). Over the period
2006-2010, the average commercial
flood claim amounted to USD 85 000
(FEMA 2016). Small businesses and
financially marginal businesses in pat-
ticular tend to have greater difficulty
in recovering from disasters (Webb et
al. 2002; Alesch et al. 2001; Alesch et
al. 2009). A recent national survey in

removal of damaged buildings
that were in dangerous flood-
prone areas in the valleys;
rehabilitation and reinforce-
ment of defence walls in the
vulnerable areas and in the
main urban areas;

several retention structures (slit
dams) were built upstream to
reduce the volume of sediment;
the EU inundation directive is
being adapted to Madeira (in-
undation and risk maps) as
well as flood risk management
guidelines (land-use guidelines)
for 27 critical valleys;

a warning system based on me-

the United States estimates that 52 %
of small business owners consider it
would take at least 3 months to re-
cover from a disaster (Nationwide
Insurance 2016). Thus, research on
business continuity highlights the im-
portance of strengthening capacity for
pre-disaster mitigation and prepared-
ness (Webb et al. 2002; Chang 2010).
A business continuity strategy is con-
sidered a relevant response to natural
disasters for businesses. Cerullo and
Cerullo (2004) showed that of all the
businesses damaged by Hurricane An-
drew in 1992, 80 % of those lacking a
business continuity plan failed within
2 years of the storm. In 2014, regard-
ing a Forrester’s survey (Balaouras,
2015), the most common scenatios of
these plans mentioned by private sec-
tor decision-makers included natural

teo radar and prediction mod-
els, as well as rainfall triggers,
is being developed;

Despite the strong difficulties to
guarantee completely safe areas
against floods, due to prediction
uncertainties and the potential high
energy flows that can be induced
and propagated into densely occu-
pied valleys, it is believed that the
protection measures will be able to
mitigate future debris flood risk in
Madeira.

Source: Gouveia-Reis et al. (2016)




disasters/extreme weather (83 % over
118 business continuity decision-mak-
ers and influencers that have or will
have scenario-based plans in 2014).
The sample is based on a self-selected
group of respondents (predominantly
Disaster Recovery Journal subscribers
and Forrester clients).

Contingency plans can ensure, for
instance, the continuity of key activ-
ities during a crisis, while recovery
plans accelerate the recovery process
and limit loss in the aftermath of a
shock. A recent study in the United
States, for example, found that having
an emergency plan was significant-
ly associated with reduced levels of
physical damage after Hurricane Ike
in 2008 on the Gulf Coast (Xiao and
Peacock, 2014). If disaster recovery
plans (DRP) and business continuity
plans (BCP) are recognised as effi-
cient tools to reducing the impact of
natural disasters, most small business-
es still do not have any disaster plan.
This share is decreasing with the size
of the firm. Thus, the nationwide in-
surance survey showed that 75 % of
small business owners who settle do
not have such a plan, whereas for one
third of them it is a low priority (34
%). For companies with fewer than 50
employees, only 18 % have a disaster
recovery plan (National Insurance,
2016).

Disaster can also have a major im-
pact on key sectors. For instance,
during the Eyjafjallajokull eruption,
the European airlines industry was
heavily affected. The International
Air Transport Association estimat-
ed that airlines lost GBP 130 million
(EUR 154 million) per day while flight
disruptions cost airlines USD 1.7 bil-
lion (EUR 1.56 billion) in total (BBC
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News, 2010). Other transport compa-
nies benefited, however, from the air-
line disturbance (passengers looking
for alternative transport means), but
specific fragile and perishable product
importation such as flowers was re-
duced during the crisis period.

The overall recovery process is close-
ly linked to the characteristics of the
sector and the value chain. Thus, very
large firms, such as multinational cor-
porations are more likely to be well
diversified, and localised disasters are
unlikely to affect the overall organi-
sation (Stevenson et al., 2016). Hor-
witz (2009), for example, shows that
although Wal-Mart temporarily closed
126 stores after Hurricane Katrina
due to major damage, there was little
long-term effect on income.

The August 2002 flood in Germany,
with a total damage of EUR 11.6 bil-
lion, became one of the most expen-
sive natural hazard events in the coun-
try (Thieken et al, 2016a). In June
2002, Fischerdorf, across the Danube,
was inundated after several levees col-
lapsed, leaving the entire town’s small
industrial and commercial businesses
under 3 metres of water with impor-
tant consequences on small business-
es and individuals. Similarly, a recent
survey on German businesses affected
by flood in 2013 (557 business inter-
viewed) shows that 60 % were affected
by staff absences due to problems of
reaching the workplace. Around 80 %
of businesses mentioned they were
affected by turnover loss and 88 %
faced interruption of their operations,
sometimes lasting up to 8 weeks with
long-term consequences on their ac-
tivities (Thieken et al., 2016b; OECD,
20106). The ‘commerce, hotels, restau-
rants and transportations businesses’

seem to have been the most affected
by the event, whereas manufacturing
and construction firms mainly suffered
‘own delivery problems’, highlighting
the importance of value chain and ver-
tical integration in supporting recov-
ery. Thus, Thicken’s analysis suggests
linkages between geographical sectors
organisation and unbalanced regional
impact of 2013’ floods. Consequenc-
es of natural disasters on a sector can
be regional or global (OECD, 2016).
For example, the flooding in Thai-
land in 2011 had global and regional
impacts in the automotive and elec-
tronics sectors as global companies
such as Toyota, Honda, Nissan, Ford,
Apple, Sony, Canon and Toshiba faced
disruptions to production as a result
of their linkages to sites located in the
flood zone. According to Schanz and
Wang (2015), global industrial produc-
tion declined by 2.5 % as a result of
the floods (OECD, 2016). These ex-
amples suggest that both the sector’s
organisation and the firm’ echelon
interplay within the value chain, in ad-
dition to the firm’s characteristics to
influence businesses’ recovery pattern.

Economic stimuli are also provided
by the reconstruction process and can
have a significant impact on key sec-
tors: in particular, construction and
other sectors involved in reconstruc-
tion often benefit from this (Chang,
2010; Chang and Rose, 2012). Sim-
ilarly, trade can play an important
buffering role in recovery (Bierkandt
et al,, 2014; Meng et al,, 2015), com-
pensating for the lack of products af-
ter a disaster. The role of market in
the recovery process is essential and is
often pootly understood or biased by
recovery policies.
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5343
Economic recovery
process at the
national level

At the national level, pre-disaster
trends are accelerated or exacerbated
during the recovery period (Alesch et
al., 2009; Chang, 2010), with impacts
on gross national product (GNP) or
gross domestic product (GDP) and
key economic sectors (agriculture;
health) highly dependent on the in-
itial level of income and financial
penetration (as highlighted after Hur-
ricane Katrina). After a disaster, new
investments made in infrastructure
and human capital can increase pro-
ductivity and growth (Skoufias et al.,
2011) — a phenomenon known as
‘creative destruction’, but disasters
can also have negative impacts on the
economy more than 1 year after the
shocks, affecting carly recovery (Si-
monet et al., 2016). Nonetheless, the
financial capacity of the country is
usually lessened by the recovery pro-
cess (Cochrane, 2004).

Finally, external funds such as human-
itarian assistance can influence the
recovery process in both ways (Ra-
ghuram and Subramanian, 2008). The
absorptive capacity of the country
and its ability to smooth temporary
and volatile external financial inflows
will determine its ability to make effi-
cient use of external assistance.

5344
Supporting economic
recovery

Accessing financial resources af-

ter a disaster is critical to rebuilding
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and maintaining essential functions
(Haworth et al., 2016; World Bank,
2012; Wotld Bank, 2016). Financing
at all scales is needed (see Chapter
5.4).

The European Union Solidarity Fund
(EUSF) is a good example of efficient
risk sharing at the regional level. Cre-
ated in 2002, the EUSF’s objective is
to assist the EU Member States in re-
covering from natural disasters. The
fund primarily aims to cover non-in-
surable loss and to support critical in-
frastructure such as energy and drink-
ing water during the recovery phase.
Since 2002, 24 different European
countries have received aid for an
amount of over EUR 3.784 million
for the recovery (see list of benefi-
ciaries by EUSF (2017)). Flood events
are the main disasters leading to the
EUSF’s assistance to date, which sup-
ports the recovery of major natural
events (damages exceed EUR 3 bil-
lion and the total loss is up to 0.6 % of
gross national income of the Member
State). National or local events can
be considered if the two economic
conditions are fulfilled. The annual
budget of EUSF is EUR 500 million
in addition to the unallocated funds of
the previous year. Moreover, rules for
disbursement and funds used across
each year ensure its sustainability. The
EUSF can be combined with other
national risk transfer measures such
as the one implemented in the Czech
Republic, where aid for recovery and
reconstruction is provided to munici-
palities and regions if their budget is
not sufficient (OECD, 2015). Thus
the combination of national and re-
gional risk transfer measures provides
a more efficient coverage of loss in
case of disasters. If the fund is a good
example of regional, fair and effective

risk transfer mechanisms (OECD,
2015; Olsson, 2009), the criteria of
the fund’s categories, thresholds is-
sues and a significant delay in the fund
delivery (Olsson, 2009) could prevent
its efficiency. The EUSF is to date the
only funds available to support recov-
ery after disasters even if other funds
(such as rural development funds) can
provide financial aid for prevention
activities (Olsson, 2009).

Nonetheless, the policies supporting
economic recovery should not focus
solely on financing. A mix of policy
initiatives is needed to build resilience
after a disaster (Twigg, 2015): from
the design of Early Warning Systems
(EWSs) tailored to specific audiences
to the development of efficient regu-
lations. For instance, the work of the
European Commission (ECHO) on
DRR through providing trainings and
policy guidelines, as well as economic
support is also essential to support ef-
ficient recovery (ECHO, 2016). Over-
all, combinations of financial support
with other market support and service
provision are needed. Building an ef-
ficient and flexible private sector will
speed up the recovery. A good knowl-
edge of the vulnerabilities along the
value chain will help to anticipate
fracture points and key actions to be
taken when there is a disaster. Provid-
ing vouchers, for example, is known
to have a destabilising effect on local
prices.

External assistance after a major dis-
aster can overcome local financial re-
source constraints but can have what
is known as ‘a Dutch effect’. If a
country cannot smooth or absorb the
financial support provided, growth
patterns can be destabilised. This oc-
curred after the 2004 tsunami in the



Indian Ocean (De Ville de Goyet and
Moriniere, 2000).

Overall, economic recovery strategies
need to not only consider the short-
term impacts of disaster, but also
avoid indirect and destabilising ef-
fects. Strategies need to consider and
avoid environmental impacts and find
ways to improve sustainability and re-
silience. Global Facility for Disaster
Reduction and Recovery (GFDRR)
frameworks guide of the World Bank
provides a good summary of how the
combination of policy and strategy
settings, financial support, institution-
al frameworks and implementation
arrangements can ensure an cfficient
economic recovery as well as rele-
vance of timely activities (GFDRR,
2013; 2015).

535
Psychosocial
recovery

Recovery originates in social relation-
ships before disasters occur and more
marginal groups usually find it harder
to recover (Nigg, 1995; Tierney and
Oliver-Smith, 2012). Gender, disabil-
ity, income and ethnicity are strongly
associated with differential recovery
trajectories (Cutter et al., 2006; Foth-
ergill, 1996; Fothergill and Peek, 2004;
Priestley and Hemingway, 2007; Bo-
lin, 2007; Pomonis, 2002).

Other influences are the severity of
the impact of each disaster, the ef-
fectiveness of initial responses, the
quality of governance systems and
the strength of the civil societies in
which the events occur (Tierney and
Oliver-Smith, 2012), as well as the
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pressure to make quick decisions with
long-term  consequences (Ingram
et al., 2006; Olshansky et al., 2012).
Overall, psychological recovery un-
derpins broader social recovery and
vice versa: the relationships between
all aspects of recovery are reciprocal.

5.35.1
The psychosocial
approach to disasters

Understanding the behaviour and the

psychosocial and mental health needs

of people affected by disasters is vital
to disaster recovery because it affects
how:

* societies, governments, communi-
ties and families prepare for disas-
ters;

* responsible authorities work with

people’s
needs and preferences and ensure
their continuing agency;

* governments and responsible au-
thorities communicate with the
public;

* the responsible authorities and
agencies manage responses in the
immediate, short
terms.

communities to meet

and medium

Patel (2014) identifies the gap between
mental health specialists’ use of the
terms ‘mental health’ and ‘mental dis-
order’ and public conceptualisations
of psychosocial suffering that affects
many more people than those who
require specialist mental healthcare.
Thus, here, psychosocial refers to the
psychological, social and physical ex-
periences of people in the context of
their social, cultural and physical en-
vironments.

5.3.5.2
The psychosocial and
mental health impacts
of disasters

There is a broad spectrum of ways in
which people react emotionally, cog-
nitively, socially, behaviourally and
physically before, during and after a
disaster. Research into these reactions
has, however, identified some com-
mon psychosocial and mental health
impacts (Box 5.10).

The majority of people are not like-
ly to develop a mental disorder, but
distress after emergencies is very
common. In most cases, it is transient
and not associated with dysfunction,
and many people are psychosocially
resilient despite their distress. People
affected by large-scale events that de-
stroy infrastructure may be immobi-
lised by fear and hopelessness. In the
immediate aftermath of most events,
people behave in rational and altruis-
tic ways, but the frequency of panic
remains the most pervasive myth
about disasters and is sometimes ex-
aggerated in official policies (Carter et
al., 2013).

Psychosocial resilience and

trajectories of response
Social relationships have powerful
influences on how people cope with
disasters (Williams et al., 2014a). Most
people recover reasonably well given
social support from relatives, friends
and acquaintances. Resilience is a
dynamic process ‘... linking a set of
adaptive capacities to a positive tra-
jectory of functioning and adapta-
tion after a disturbance’ (Norris et al.,
2009) and can be seen in differing tra-
jectories of people’s responses over

<
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time (Norris et al., 2009; Bryant et al.,  ethnicity, pre-existing psychosocial orders; socially disadvantaged people;
2015; Fink et al., 2016) (Box 5.11). problems and the perceived quality and staff of rescue and responding
of psychosocial support. Groups of  services.
Risk factors people at greater risk of dysfunc-
Psychosocial impacts of disaster vary tional distress, social problems and 53553
in severity with a number of factors, mental disorders following disasters Policies and
the most significant being the magni- include: women,; children and adoles- interventions for
tude of the Ftvent and the degree of cents,v.olf:ler people; people who haY€ pSYCh osocial recovery
exposure to it, as well as gender, age, ~pre-existing health problems and dis-

BOX 5.10

The psychosocial and mental health effects of disasters

Direct effects on people

1.Immediate and short term
a. Short-term distress and dysphoria (a state of feeling unwell or unhappy)
b. Acute stress reactions
2. Medium and longer term
a. Persisting distress and dysphoria maintained by secondary stressors
b. Grief
c. Mental disorders (NB: these disorders are very frequently comorbid with each other)
i. Substance use disorders
. Adjustment disorders
iii. Post-traumatic stress disorder
iv. Anxiety disorders
V. Depression
Vi. Impacts on personality

Direct effects of complicated, sustained and/or multiple events

1. Sustained distress and dysphoria that impacts on people’s functioning
2. Exacerbation of existing mental disorders

3. Precipitation of new episodes of previous mental disorders

4. Increased frequency of new mental disorders

Indirect effects on people

Disasters increase medium- and longer-term psychiatric and physical morbidity because of their effects on
social conditions that affect physical and mental health. These social determinants of mental health include:
1. Increased poverty

2. Changed social and societal relations

3. Threats to human rights

4. Domestic and community violence




Priority 4 of SFDRR calls on states
‘to enhance recovery schemes to pro-
vide psychosocial support and mental
health services for all people in need’.
Indeed, the European Network for
Traumatic Stress — TENTS (2008),
which surveyed 33 European countries
in 2007-2008, found planning and de-
livery of psychosocial care after disas-
ters was suboptimal and inconsistent,
with wide variations in plans and inter-
ventions. It concluded that more effec-
tive and evidence-based services were
needed. In 2014, the Royal College of
Psychiatrists in the United Kingdom
drew together the NATO guidance
(NATO, 2009) and the TENTS find-
ings and guidance to produce a com-
prehensive approach to developing
the quality of comprehensive policy,
planning and practice for delivering
psychosocial and mental healthcare for
people affected by disasters — called
‘OP94’ (Williams et al., 2014a). The ap-
proach taken by OP94 builds on guid-
ance from the Inter-Agency Stand-
ing Committee (IASC, 2008), WHO

BOX 5.11
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(2013), IFRC et al. (2009) and publi-
cations from McFarlane and Williams
(2012) and Williams et al. (in press).
Operationalising Psychosocial Support
in Crisis (OPSIC), another initiative
supported by the EU, has produced
comprehensive guidance on psycho-
social and mental healthcare in disas-
ter settings to support harmonisation
of approaches across countries. It is
based on an extensive survey of re-

search and practices (OPSIC, 2015).

Flexible, generic approaches are need-
ed that can be adjusted as events and
people’s needs evolve. The NATO
guidance (NATO, 2009), for exam-
ple, is constructed around a strategic
framework that contains components
including the following,

* Constructing an evidenced knowl-
edge base: appropriate knowledge
provides a baseline for creating and
implementing plans before events
occur and adjusting them later.

* Working from core principles:
identifying evidence-informed and

values-based principles ensures les-
sons are learned from past events
when planning, designing and de-
livering services:

* Gathering information: emergency
specialists require services to gath-
er and supply information to adjust
generic plans as events evolve.

* Using a model of care: a model en-
ables resources and services to be
treated efficiently and effectively
against people’s assessed needs.

* Providing psychosocial care for the
staff of all responding organisa-
tions: the needs of all responding
organisation staff require active
consideration.

* Incorporating psychosocial recov-
ery and mental healthcare in an
integrated emergency management
cycle: using a single, integrated
management cycle for all responses
to disasters enables planners to de-
sign, deliver, review and adjust the
services that the public requires.

The number of people who require

Trajectories of psychosocial and psychiatric responses

Resilient responses: around 70 %
of people show psychosocial resil-
ience. They suffer mild or moderate
distress that rapidly reduces in se-
verity if they receive support they
perceive as adequate.

Deteriorating responses: initially,
up to 20 % of people have stress
symptoms of low severity, which

become more severe and/or asso-
ciated with dysfunction over time.
About half recover later on, while
others develop more chronic prob-
lems or disorders.

High initial stress responses: around
10 % of people may have high lev-
els of stress before and/or imme-
diately after events. The symptoms

of about half may run a chronic
course, while others improve.

The percentages in this box are ap-
proximations made from drawing
together several different studies.
They are only intended to illustrate
broad orders of magnitude.
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supporting psychosocial interven-
tions to assist them with distress after
disasters is very substantial. Early in-
tervention and interagency coordina-
tion are vital elements in psychosocial
responses. Williams and Kemp (20106)
summarise the principles: intervening
early can reduce the risks of survivors
developing disorders later; there is a
great deal that family members and
friends can do in the response phases
to alleviate people’s suffering; families
and communities are the main sourc-
es of emotional and tangible social
support that people exposed to disas-
ters prefer and receive.

Psychosocial recovery
after disasters is a
multidimensional process
linked to measures that
are taken before disasters
occur, to the social and
economic circumstances
and to actions taken

to restore assets and
services.

Most people do not require specialist
mental healthcare, but a substantial
minority may. They require timely per-
sonal mental healthcare and a small
proportion of them require long-term
mental health services. Survivors at
particular risk require surveillance and
clinical assessment. OP94 provides
a summary of specific components
of the responding services that are
required within the first week, first
month, first to third months, and be-
yond 3 months after a disaster.
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Psychosocial first aid, assessment and
surveillance is needed for people who
appear to be at risk of developing a
mental disorder, and biomedical clin-
ical treatments for people who have
specific disorders. Psychosocial care
offers people safety, calm, connected-
ness, hope and self-efficacy with the
intention of promoting psychosocial
recovery (WHO et al., 2011; WHO,
2013). Education, consultation and
discussion processes for survivors,
communities and responders also
play an important role (Eyre, 2000;
Aloudat and Christensen, 2012). Mu-
tual support groups, such as Disas-
ter Action in the United Kingdom,
help survivors of disasters to come
to terms with their experiences and
loss and can also be a platform for ac-
tion to improve safety and emergency
management practice (Eyre and Dix,
2014).

In summary, research demonstrates
that people’s recovery in the short
and medium term after disasters can
be promoted through a psychosocial
approach, using a strategic frame-
work and generic policies that can be
adapted as each disaster evolves. Psy-
chosocial interventions can be made
universally available to reduce suffer-
ing and risks of people developing
mental disorders. Those with mental
disorders can be supported through
sutrveillance, assessment and effective,
timely and sustained evidence-based
treatments.
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Conclusions and
key messages

Partnership
Governance is key to reconstruction
and recovery processes, particularly
intergovernmental relations and pub-
lic participation and engagement in
post-disaster policies. Close collabo-
ration across sectors and with affect-
ed groups is beneficial for physical,
economic and psychosocial recovery
processes. People and systems may
not return to their pre-disaster state,
but strong multisectoral pre-disaster
plans and flexibility in response can
help improve the speed and efficacy
of recovery, avoiding indirect and ad-
verse impacts after the disaster.

Knowledge

While the impacts of disasters have
been well studied, recovery is mul-
tifaceted and not well understood.
Significant progress has been made
in understanding the psychosocial im-
pact of disasters and on (re)construc-
tion techniques to improve the built
environment after a disastet.

Innovation
Innovation in recovery promotion
is particularly seen in reconstruction
and more comprehensive approaches
to rebuilding in urban areas. Given
the diverse scales at which impacts
are felt, more research is needed on
the relationship between the different
aspects of recovery, that is physical,
social, psychological and economic.



S.4

54.1
Risk financing
and transfer:
introduction and

typology

Natural hazard risks can undermine
development progress (UNISDR,
2015), financial and economic stability
and well-being (World Bank, 2013). A
sound financial protection strategy can
lessen these impacts, speed up recov-
ery and reconstruction, and harness
knowledge and incentives for reduc-
ing risk (IPCC, 2012). Amidst growing
damage and losses caused by natural
and human-made hazards, some of
which are further amplified by glob-
al environmental (including climate)
change (IPCC, 2014), a comprehensive
financial strategy is conducive to a bet-
ter framed and informed risk manage-
ment and governance.

The SFDRR (UN, 2015a) substantially
reduced disaster losses and reinforced
resilience as a top priority of interna-
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Risk transfer and

financing

Jaroslav Mysiak, David Bresch, Dionisio Peréz Blanco,
David Simmons, Swenja Surminski

tional and national efforts. As part of
the transformational change in how
natural and human-made risks ate
dealt with (van der Vegt, Essens, Wahl-
strtom and George, 2015; Wahlstrém,
2015), the SFDRR emphasised invest-
ing in DRR and financing, The Addis
Ababa action agenda on financing for
development erected a financial frame-
work that fosters inclusive economic
prosperity and lines up financing re-
sources and flows with the priorities
of the 2030 agenda for sustainable de-
velopment (UN, 2015b). Similarly, the
Paris Agreement on climate change
(UNFCCC, 2015) addressed the issue
of promoting sound risk financing as
part of climate adaptation and a strate-
gy for coping with damage and losses.

A comprehensive disaster financing
strategy is equally important in the
context of the European Economic
and Monetary Union. In the absence
of financial protection tools for cop-
ing with disasters, the incidence of
major disasters in several EU Member
States may exacerbate economic im-
balances and deteriorate credit ratings

(S&P, 2015).

A comprehensive
strategy for disaster
financing can moderate
the impacts of natural
hazard risks, speed

up recovery and
reconstruction, and
harness knowledge

and incentives for

risk reduction.

Private financial sectors
play an important

role, along with
governments and civil
society organisations,
in designing innovative
financial protection goals
and sharing knowledge
and capacity.

A recent debt sustainability analy-
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sis showed that marginal changes in
nominal GDP growth and interest
rates can lead to a much greater debt-
to-GDP ratio than the one projected
as a baseline (EC, 2016). By targeting
residual risk that cannot be efficiently
mitigated, risk financing complements
regulatory and economic instruments
such as prices, taxes, tradable permits
and liability (see Chapter 5.1), which
serve as a vehicle of DRR and tran-
sition to a low-carbon, resource-effi-
cient and socially inclusive economy.

Recognising that in an increasingly
interconnected wotld disasters can
have far-reaching, spill-over effects,
the G20 finance ministers invited the
Otrganisation for Economic Co-op-
eration and Development (OECD)
to develop a voluntary framework

TABLE 5.4

helping governments to develop fi-
nancial strategies for disaster risk.
The ensuing methodological guide
(OECD, 2012) defines risk financing
as strategies and instruments used to
manage the financial impact of dis-
asters, ensuring adequate capacity
to manage and mitigate the costs of
disaster risk, thereby reducing the fi-
nancial burden and economic costs of
disasters and enabling rapid recovery
in economic activity (ibid.). A thot-
ough understanding of risk exposure
and risk-bearing capacity, as well as
institutional arrangements creating fa-
vourable regulatory and market infra-
structure are the major constituents
of the comprehensive disaster financ-
ing strategy, along with the choice of
optimal risk financing and transfer in-
struments.

Here we introduce various instru-
ments, their design criteria and their
principles, carrying institutions and
markets, as well as the different public
and private roles of their realisation.
Disaster financing embraces a variety
of instruments that are intended for
and capable of achieving different
outcomes. Each of these instruments
can efficiently handle only a certain
type of risk, depending on their fre-
quency, intensity and impacts. Conse-
quently, a strategy that builds upon a
diversified pool of mutually comple-
menting financial tools and institu-
tions is better equipped to cope with
and respond to a variety of environ-
mental and human-induced risks.

Risk layering means pairing the suit-
ability of different instruments with

Major categories of risk financing and transfer instruments
Source: Adapted based on G20 (2016), GFDRR (2014), MCII (2009, 2013), Okuyama (2010), UFCCCC (2016),

World Bank (2012)

Categories Examples of instruments

Saving and reallocation

— bank deposits and liquid securities

— reserve/contingency/disaster relief funds
— budget reallocation

Credit and assistance

— contingent credit facilities and microcredit

— fiscal relief such as delayed or reduced tax and social security payments
— external assistance and aid

Insurance

— catastrophe risk insurance (from micro- to macro-insurance)

— indemnity vs index-based vs modelled insurance schemes

Catastrophe-linked securities

— cat bonds (catastrophe bonds)

Derivatives

— weather derivatives
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levels of risk and risk-bearing capac-
ity (Mechler et al., 2014). The contin-
gent losses from frequent, low-impact
risk can either be reduced or retained
through adequate funds in the form of
savings, set-aside reserves or credits.
Medium- to high-level risk exceeding
the risk-bearing capacity can be more
efficiently managed by risk transfer
via insurance or capital markets.

Comprehensive  risk  management
(MCII, 2013) embraces a systemat-
ic identification of risk atising from
multiple hazards and employs a com-
bination of financial instruments that
take into account hazard exposure
and risk-bearing capacity of (national

TABLE 5.5
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and subnational) governments, home-
owners, enterprises and the most vul-
nerable populations. In a more com-
prehensive way, the total climate risk
approach, as adopted by the method-
ology of the Economics of Climate
Adaptation Working Group (ECA,
2009), first explores manifold risks
arising at a specific location or region
today, then looks at the projected in-
crease in risk due to economic devel-
opment before finally considering the
aggravation of risk due to a range of
future climate change scenarios. The
working group then devises and as-
sesses a portfolio of infrastructural,
technological, behavioural and finan-
cial investments to adapt to these risks.

The various instruments (Table 5.4)
differ in terms of access prerequisites,
(opportunity) costs and activation
time. This approach thus provides de-
cision-makers with a fact base which
enables them to understand the im-
pact of weather and climate on their
economy — and helps to identify ac-
tions to minimise that impact at the
lowest cost to society. It therefore al-
lows decision-makers to integrate ad-
aptation with economic development
and sustainable growth.

Disaster risk financing and transfer
stretches out over several functions
of responsible and accountable gov-
ernment, including fiscal (risk) and

Disaster risk financing and transfer policy areas and benefits
Source: Adapted from World Bank (2014)

Sovereign disaster risk financing

— Increases response and reconstruction capacity

— Eases public expenditure by reducing volatility of

disaster costs

— Clarifies contingent liability

— Provides incentives for investing in risk reduction

Property catastrophe risk insurance
— Provides access to compensation for damage

— Increases awareness of risk and understanding of
financial vulnerability

— Helps distribute risk and burden of recovery

— Can incentivise investments in risk reduction

Disaster-linked social protection

— Mitigates shocks by providing compensation for

losses through safety nets

— Increases awareness and understanding of

vulnerability to disaster risk

— Can incentivise investments in risk reduction

— Safequards vulnerable people from poverty
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budgetary policies, public finance,
market and business development,
and social protection (OECD, 2015;
World Bank, 2014). Disaster risk
poses implicit and explicit liabilities
(Cummins and Mahul, 2009); explic-
it liability arises from statutory and
contractual obligations, while implicit
liability results from public expecta-
tions and political pressures. The lat-
ter poses the greater fiscal risk (World
Bank, 2012). Governments play mul-
tiple roles, on both the demand and
the supply sides of risk financing. As
rule makers they: (i) provide public
insurance and financing recovery and
reconstruction expenses for public as-
sets; (i) organise (and cover the costs)
of post-disaster order, rescue and re-
lief; (iii) ensure social protection for
vulnerable populations; and (iv) reg-
ulate and supervise financial markets
(including insurance) and institutions.
Nonetheless, only few countries have
sought protection against fiscal im-
pacts of disasters (World Bank, 2012).

The United Nations Environment
Programme (UNEP), the United
Nations Office for Disaster Risk Re-
duction (UNISDR); multilateral insti-
tutions such as the World Bank and
the OECD, and other major actors
have played a catalysing role for pri-
vate sector involvement in DRR and
financing. The UNEP’ finance ini-
tiative, principles for sustainable in-
surance (PSI) (UN-FI 2012), and the
UN-backed principles for responsi-
ble investment (PRI) have promoted
sustainable lending, investment and
insurance practices and sensitised na-
tions to the environmental, social and
governance challenges involved in
business decision-making.

Other insurance-oriented initiatives,
such as Global Insurance Indus-
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try Statements and the Climate Risk
Statement of The Geneva Associa-
tion, have urged contemplating cli-
mate risk in business investments and
risk management strategies. More re-
cently, a joint report by UNEP PSI
and Inquire (Bacani, McDaniels and
Robins, 2015) outlined three major
initiatives: an Insurance Network on
Sustainable Development to stimu-
late innovation and partnerships, a
Sustainable Insurance Policy Forum
to scale up intergovernmental coop-
eration and Insurance Development
Goals to make the ways in which the
insurance sector can contribute to
meeting Sustainable Development
Goals (SDGs) more explicit.

Similarly, international collaboration
among financial businesses and finan-
cial regulators is growing, focused in
large part on knowledge sharing and
capacity building. The Financial Sta-
bility Board (FSB) convened a Task
Force on Climate-related Financial
Disclosures (TCFD, n.d.) focusing on
disclosing market-relevant informa-
tion on climate-related financial risk,
the results of which were released in
December 2016 (TCFD, 2016). The
International Capital Market Asso-
ciation (ICMA) has coordinated the
development of the ‘green bond prin-
ciples’, which have helped catalyse the
rapid growth of the green bond mar-
ket (G20, 2010).
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The role of
insurance:
spreading risk

Insurance is the most common form
of financial protection against risk of
contingent losses. The insured party

or policyholder transfers the cost of
potential loss to the insurer in ex-
change for monetary compensation
known as a premium. By acquiring
the costs of contingent losses from
many policyholders, the insurer ab-
sotbs, pools and diversifies the indi-
vidual risks, making them assessable
and manageable.

Insurance is the most
common form of financial
protection against risk

of contingent losses. But
not all risks are insurable
or covered by insurers.
Climate change amplified
natural hazard risks, and
raising vulnerability may
make financial protection
unaffordable for some
people and business,
and risks uninsurable in
certain places.

When the loss occurs from specified
contingencies under an Iinsurance
contract, the insurer indemnifies or
compensates the insured party. The
premium charged should reflect the
level of risk each policyholder cedes
to the insurer. The premium will re-
flect not only the ‘pure premium’, i.e.
the average losses expected from the
contract, but also allowances for ex-
penses and the contract’s impact upon
the insuret’s capital requirements (and
so its required contribution towards
target return on capital).



Not all risks are insurable or covered
by insurers. Insurable risks are those
that are quantifiable, in terms of both
the probability of an events occur-
ring and the extent of losses incurred,
and for which premiums can be set
for each policyholder or group of
policyholders (H. C. Kunreuther and
Michel-Kerjant, 2007).

In addition, risk ambiguity, asymme-
try of information (implying adverse
selection and moral hazard) and cor-
relation between losses influence the
ability and willingness of insurers to
underwrite risk and the level of premi-
um sought (Charpentier, 2008; Jemli,
Chtourou and Feki, 2010; Louaas and
Goussebaile, 2016). If the latter are
high, risks may be insurable but not
affordable for low-income subjects
who may benefit most from insurance.

BOX 5.12
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Natural hazards that have been ampli-
fied by climate change may make finan-
cial protection unaffordable for some
people and risks uninsurable in certain
places. Recent estimates of the Bank
of England (PRA, 2015) show that cli-
mate change and socioeconomic risk
drivers may widen the gap between
‘affordable’ flood insurance premiums
and premiums that reflect the techni-
cal price of flood insurance. Likewise,
Kunreuther et al. (2011) demonstrated
that climate change is likely to signif-
icantly increase premiums for build-
ing insurance in Florida. These studies
also suggest that consistent risk reduc-
tion efforts may be effective in keep-
ing premiums affordable. A better un-
derstanding of risk, product bundling
and public interventions (see Chapter
5.4.4) contributes to making climate
risk insurable.

Insurance is a financial service of-
fering protection against the risks of
contingent losses. However, directly
or indirectly, it also serves other pur-
poses. By facilitating prompt post-dis-
aster recovery, insurance helps to con-
tain the economic and social impacts
of disasters. Beyond that, insurance
serves public interests by promoting
social protection and public welfare.
Insurance makes it possible, for ex-
ample, for individuals to get mortgage
loans or compensation for injuries
without going to court (Talesh, 2012).
Insurance can also promote numerous
economic activities in the higher risk/
return market spectrum (Grant, 2012),
thus contributing to higher productiv-
ity and innovation. And it can incen-
tivise behaviour change and individual
risk prevention, as shown in Chapter
5.4.3.

Role of insurance for better understanding of risks

The reinsurance industry has driv-
en the development of catastrophe
risk analytics over the last 30 years,
moving from a position where haz-
ard mechanisms, their impact and
comparative risks were little under-
stood, to one where sophisticated
and integrated stochastic catastro-
phe models have become the norm
in the industry. The models require
and understanding and knowledge
of:
- the likely hazard events, that
is their frequency, severity and
geographic scale;

the buildings/goods insured,
that is where they are, how they
are built and how they are used;
the vulnerability of these build-
ings/goods to the events;

the financial/social loss caused.

The process of building and under-
standing these models, as much as
the model results themselves, has
lead to a transformation of the in-
surance and reinsurance industry,
massively increasing technical un-
derstanding and financial resilience.
The appropriateness of these mod-

elling techniques, the ability of the
models to provide objective rigour
around risk mitigation and adapta-
tion decision-making and the ben-
efits of the consequential greater
risk and hazard understanding are
leading many governments and
quasi-government organisations to
consider adopting these methods. A
catastrophe insurance scheme can
be a catalyst to great risk under-
standing.
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A variety of insurance schemes ex-
ists, depending on the type of risk
and the protected asset (property,
business assets and interruption, li-
ability, sovereign risk, etc.). Natural
hazard insurance is either an exten-
sion of property insurance (Briu-
ninger et al., 2011) or a stand-alone,
for example agricultural (crop yield,
revenue or income) and energy insur-
ance. Sovereign insurance (Mahul and
Ghesquiere, 2007) covers costs asso-
ciated with damage to infrastructure
and relief expenditure. Traditional
insurance employs the principle of
indemnity, claim payments are made
to make good an actual loss ether in
full or in part. However, indemnity
insurance requires a thorough knowl-
edge of the good(s) insured, how they
react to a certain hazard and a post-
event assessment of damage incurred,
all adding to expense and delays in
claim settlement. Parametric or in-
dex insurance schemes employ other,
more ecasily measurable data (for ex-
ample rainfall, yields or vegetation in-
dex) for determining pay-offs without
the need to prove actual loss, requir-
ing less detailed knowledge of the risk
covered and enabling speedy payment
(Collier et al., 2009; Hazell et al., 2010;
IFAD and WFP, 2011).

Agriculture poses particular challeng-
es for insurance because of the spa-
tially correlated weather and climate
risks and large information asym-
metries (Porth and Seng Tan, 2015).
Agricultural insurance schemes differ
from country to country but often in-
volve the public sector (Bielza et al.
2009; Capitanio, Bielza, Cafiero and
Andolfini, 2011), either via premium
subsidies or public participation in
reinsurance systems. Insurance prod-
ucts can be classified according to
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the risks covered (named perils and
multiple perils) and trigger of claim
(e.g. indemnity or index based, crop
revenue and farm income) (Iturrioz,
2009). More sophisticated insurance
schemes include comprehensive in-
come/revenue packages
also covering, besides production,
market risks (e.g. price), although
most insurance policies limit their
coverage to yield variability risk (in-
cluding single risk, combined, integral
insurance and whole-farm integral
insurance) unless the market risk can
be transparently hedged in the com-
modities market. In the EU, farm risk
management schemes are supported,
among others, through rural devel-
opment programmes (Bardaji et al,
2016; EC, 2013¢).

insurance

Based on 2015 data, the European
insurance industry holds the largest
share (32 %) of the global market
(Insurance Europe, 2016). Proper-
ty insurance accounts for about 8 %
(around EUR 93 billion) of written
premiums and 6 % (EUR 53 billion)
of claims paid. Insurance coverage
is very heterogeneous across the EU
Member States and hazard types (A.
M. Best, 2016; Maccaferri, Carboni
and Campolongo, 2012). For natural
hazard, some countries apply a free
market system, others a centralised
national or state scheme and oth-
ers again an amalgam of public and
private schemes. For example in the
United Kingdom, natural hazard in-
surance is written competitively by
private insurers, although with op-
tional state-supported reinsurance
for hazardous flood risks to ensure
affordability. In contrast, in Spain,
standardised natural catastrophe cov-
er is provided by a public national
pool.

On average over the period 1980-
2015, out of the total registered natu-
ral hazard losses in Europe the share
of those insured amounted to 30 %
(EEA, 2015). Globally, written premi-
ums in agriculture amount to around
EUR 27 billion, an approximately
fourfold increase since 2005 (Porth
and Seng Tan, 2015).

In 2013 and as part of the EU Climate
Adaptation Strategy package (EC,
2013a), the European Commission
launched a broad consultation about
which EU action could be appropri-
ate for improving the performance
of insurance markets (EC, 2013b).
The responses cautioned against uni-
formising the regulation on natural
hazard insurance across the EU (EC,
2014). Both the uneven distribution
of hazard risk and the diversity of
the economic standing and other re-
quirements of customers have been
brought up as reasons against an EU
intervention (HM Treasury, 2013).
Consequently, regula-
tions could harm innovation and
competition in insurance products.
The FEuropean Parliament stressed
that flexible markets should oper-
ate in a non-mandatory framework

uniformised

and that no ‘one size fits all’ solution
would serve the magnitude of differ-
ent risk and economic conditions in
Europe (EP, 2014).
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The role of insurance:
incentivising risk
reduction

Insurance can help dissuade policy-
holders from risky behaviour and
incentivise risk reduction (Surminski
and Oramas-Dorta, 2013; Surminski,



2009; Warner et al., 2009). Premiums
and policy terms (e.g. deductibles) can
be adjusted to reward good risks and
penalise bad ones. The role that the
insurance industry has played in de-
ploying loss-prevention technologies
such as automobile air bags and fire
prevention/suppression systems  is
an example. Harnessing insurance for
DRR becomes particularly significant
in the context of increased frequen-
cy of disaster events, larger economic
exposure, rising vulnerability and cli-
mate change.

Insurance and other
financial instruments
can contribute to
reducing disaster
risk, if designed and
implemented

to this end.

There is an ample consensus that
insurance can and should play an in-
creasingly important role in mitigating
disaster impacts, not only through risk
sharing, but also through all aspects of
the risk management cycle, including
risk identification and modelling, risk
awareness, damage prevention, risk
transfer and recovery (Michel-Kerjan
and Kunreuther, 2011; Evan Mills,
2012; Swenja Surminski, 2014). How-
ever, practical evidence of whether
insurance encourages risk reduction
in a climate context remains incon-
clusive (Botzen and van den Bergh,
2009; E. Mills, 2009; Surminski and
Oramas-Dorta, 2011; Surminski et
al., 2015). Few existing national ca-
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tastrophe insurance schemes direct-
ly include risk reduction incentives
(Swenja Surminski and Oramas-Doz-
ta, 2014; von Ungern-Sternberg,
2004). Nevertheless, progress is being
made. Insurers are increasingly re-
warding customers who take steps to
reduce their risk with lower premiums
(or avoid the risk if they do not). The
regional natural catastrophe scheme,
African Risk Capacity (ARC), man-
dates that clients, in this case African
countries, undergo a period of risk
analysis and policy design with ARC
staff before they are allowed to buy
a policy. Countries are also required
to agree contingency plans to put in
place in the case of loss and agree
a revised final implementation plan
when a loss occurs.

Existing studies, such as Thieken et
al. (2006) in Germany and Poussin
et al. (2013, 2015) in France, rely on
isolated surveys of insured and un-
insured parties. Whilst they suggest
that insured parties are slightly more
likely to undertake risk reduction ef-
forts than uninsured ones, there are
some methodological issues that limit
comparability and scalability. Survey
response methods often suffer from
fundamental problems of reliability
and internal validity, and even when
considered sufficiently robust, they
offer no consistent and comparable
method for assessing the cost-effec-
tiveness of insurance mechanisms.
Hudson et al (2014) found that those
buying natural catastrophe insurance
are particularly risk averse, which sug-
gests that the higher observed risk
reduction of the insured may be an
effect of selection.

Measuring if and how insurance con-
tributes to direct risk reduction re-

mains challenging, as it requires an
understanding of disaster impacts
and the scope of risk prevention
measures that are induced by insur-
ance, including measures influencing
the policyholder’s behaviour, directly
promoting actions by the policyhold-
er and directly or indirectly affecting
actions by third parties (such as the
government). Various metrics for as-
sessing the insurance impact on pro-
moting risk reduction/prevention
have been proposed in the literature,
including Chrichton (2008), Paudel
et al. (2012), Surminski and Ora-
mas-Dorta (2013)and Surminski and
Eldridge (2015). In the latter study, el-
ements of this approach were applied
to United Kingdom flood insurance
schemes through a set of qualitative
assessments.

Recently, attention has been brought
to harnessing insurance for better
protection of the environment as well
as ecosystem services for the sake of
DRR. Ecosystems may mitigate natu-
ral hazard risks by mediation of flows
and nuisances or through mainte-
nance of physical, chemical and bio-
logical conditions in the face of pres-
sures. Ecosystem services for DRR
are most frequently associated with
mass stabilisation, water flow regula-
tion (especially flood control), wind
dissipation and (micro- and regional)
temperature regulation. Other equally
important hazard-mitigating services
include control of pests, disease and
alien species, water filtration, and di-
lution and detoxification of hazard-
ous substances. The combination of
increasing intensity and frequency
of natural hazards, continuing con-
version, uniformisation and simplifi-
cation of (semi-)natural ecosystems
and the footprint of built infrastruc-
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ture may be contributing to the rapid
increase in costs and damage from
natural hazards. The European Com-
mission research and innovation pol-
icy agenda on nature-based solutions
(EC, 2015b) defined ‘insurance value
of ecosystems’ as a ‘sustained capac-
ity of ecosystems to reduce risks to
human society’ caused by natural haz-
ards, climate variability and climate
change. The insurance value of eco-
systems in this sense is equivalent to
the net present value of avoided dam-
age and losses obtained from the risk
mitigation ESS. In other words, it is
the monetary value that risk reduction
by ecosystems would bring to risk
transfer schemes such as insurance.
One indicator could be a reduction in
property insurance premiums in light
of reduced risk; another could be the
willingness of the private sector to
underwrite a risk on the basis of con-
fidence in ecosystem services.

schemes

Collective insurance

ap-
pear better equipped to deliver size-
able improvements of ecosystem
services and to get around concerns
about free riding. An example of a
collective insurance reward under a
state-subsidised insurance scheme is
the Community Rating System (CRS)
under the United States National
Flood Insurance Program (NFIP),
where households receive a premium
discount if their community takes
specified flood-mitigation measures;
which can include nature-based solu-
tions. Pollution insurance provided to
businesses is another example of a
positive relationship between taking
out insurance and reducing harmful
environmental damage (Surminski,
2015). A 2003 OECD study found
that, with pollution insurance, the in-
surer may act as a private surrogate
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regulator aligning its interests with
those of high environmental stand-
ards (OECD, 2003). More than that,
propetly priced insurance can help to
internalise externalities (such as envi-
ronmental risks) and hence improve
or even secure mote sustainable func-
tioning of markets. The internalisa-
tion of environmental costs through
the payment of premiums is compat-
ible with the deterrence goal of any
liability regime and with ‘the polluter
pays’ principle. Conversely, Minoli
and Bell (2003) found in an evalua-
tion of two leading United Kingdom
insurance companies’ pollution claims
that the insurers’ initial underwriting
assessments and post-loss investiga-
tions were insufficiently developed.
The management practices of in-
sured parties in connection with the
prevention of pollution were also un-
derdeveloped. Consequently, insurers’
terms and conditions on policies were
insufficient to work as an incentive to
dissuade pollution losses.

The effectiveness of environmental
insurance has been most extensively
researched in the United States. For
example, there is evidence that de-
spite a range of practical barriers, en-
vironmental insurance can be efficient
where government fines are not (Yin
et al.,, 2011). The concept of liability
for environmental damage, institut-
ed in Europe by Directive 2004/35/
CE (EC, 2004a), extended the law of
tort to damage incurred to ecosys-
tems. The directive points to sureties
or bank guarantees but leaves it to
Member States to guarantee finan-
cial solvency for damage rectification
and clean-up. In the wake of this di-
rective, insurers have developed data
sets to map ecosystems and their
characteristics with a view to facili-

tating restoration in case of acciden-
tal damage through an insured entity.
This development points to a possible
entry point for the more widespread
incorporation of ESS concepts in an
insurance.
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Public-private
partnerships for risk
financing and transfer

A commercial insurance may not
guarantee affordability and equitable
access to insurance (EC, 2013b). Ad-
dressing affordability and equity issues
in provision of disaster risk insurance
combines business objectives with
public policy goals (Solana, 2015).
Consistently, the role of the public
sector in this pursuit goes beyond the
regulatory oversight to include an ac-
tive involvement in insurance provi-
sion. Because public intervention may
interfere with market equilibriums
and undermine rather than encourage
individual risk reduction (Surminski,
2009), reconciling the public and pri-
vate roles and objectives necessitates
a thorough analysis and organisation
(Pérez-Blanco and Gémez, 2014).

‘Public—private partnerships’ (PPPs) is
a term coined to denote different ap-
proaches to public and private coop-
eration for providing public services
or projects (Bielza et al., 2009; CEA,
2011). PPP is a model for a joint bear-
ing of responsibilities and efficient
risk sharing intended to increase in-
surance coverage and penetration and
guarantee a strong financial backing in
view of uncertain tail distributions of
risk (Johansen, 2006). PPPs are typi-
cally characterised as a long-standing



relationship bringing forth mutually
beneficial resource and risk-sharing
arrangements (EC, 2004b).

Ideally, the PPPs should be designed
so as to address market failures such
as a lack of or a limited access to af-
fordable insurance and low insurance
penetration. In doing so they should
limit, to the extent possible, market
distortion and preserve competition.
Private insurers (should) ‘have the
opportunity to carry on using their
savoir faire in an environment of mu-
tual understanding’ (Johansen, 2006).
The PPPs should be shaped through
constructive dialogues and conscious
of mutual principles and limitations.
The partnerships should actively pro-
mote or at least not harm the incen-
tive for risk reduction, for example by
making the individual insurance costs
reflecting those risks that result from
each individual’s choices (Mysiak and
Pérez-Blanco, 2016). They should be
built on principles of transparency,
equal treatment and efficient use of
public resources.

In Europe, the most longstanding
insurance-related PPP is embodied
within the extraordinary risks insur-
ance scheme of Spain’s Insurance
Compensation Consortium (Con-
sorcio de Compensacién de Seguros
- CCS). Instituted in 1954 after its
provisional creation in 1941, the CCS
is an independent public company
attached to the Ministry of Econom-
ics, Industry and Competitiveness but
with separate accounts and a certain
degree of entrepreneurial freedom

(CCS, 2016).

As a tool at the service of the Spanish
insurance sector, CCS performs many
different functions, among others the
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lynchpin of the Spanish Extraordi-
nary Risk System. The extraordinary
hazards covered are well defined in
the statutes and include floods (be-
fore 1986 conditional on declared ca-
tastrophe zone, Barredo et al., 2012);
cyclones, tornadoes and wind storms
(with gusts exceeding 120 km/h);
earthquakes; tidal waves; volcanic
eruptions; meteor strikes; and other
hazards such as acts of terrorism and
civil unrest. Spain counts additionally
with a comprehensive combined agri-
cultural insurance, managed by a pool
of private companies (Agroseguro)
in which CCS participates both as a
co-insurer and as a reinsurer. A bulk
of the estimated EUR 6.4 billion paid
in compensations over the 1987-2014
period referred to floods and wind-
storms (Espejo Gil, 2016).

Public—private
partnerships (PPPs) are a
model for a joint bearing

of responsibilities and
efficient risk sharing,
capable of increasing
insurance coverage
and penetration and
guaranteeing a strong
financial backing in
view of uncertain tail
distributions of risk.

The scheme is financed by compulso-
ry surcharge on designated insurance
policies. Insurance policies cover-
ing property damage (with some ex-
ceptions), business interruption and
personal life and accident.The flat

rate surcharge is based on the total
insured value and varies only across
the type of undetlying insurance pol-
icies. For example for dwellings and
office building the surcharge amounts
to 0.008 per thousand.The same rate
applies without differentiation for
any degree of exposure and any risk
across the entire country, as it is calcu-
lated considering all claims and risks
covered as a whole. Deductibles are
applied to commercial policyholders
but not to households (ibid.). Risk un-
derwriting is the task of private insur-
ers and the extraordinary risk cover
is entirely transferred to CCS. In ex-
change, the insurers retain 5 % of the
collected surcharges to cover adminis-
trative costs. Claims are managed and
indemnified by CCS. The fact that
the scheme has very low administra-
tive costs (less than 10 % of the col-
lected surcharges including the costs
of claim processing) is an argument
in favour of this arrangement (von
Ungern-Sternberg, 2004). Half of
the CCS Board of Administrators is
composed of chief executive officers
from Spanish insurance companies
and the other half of senior officials
of the public sector. All decisions
affecting CCS or the Extraordinary
Risk Coverage System emanate from
the board, setting another example of
PPPs, which is also a flexible mecha-
nism to easily introduce modifications
to the system.

France introduced the ‘Catastrophes
naturelles’ (CatNat) insurance regime
back in 1982 in the aftermath of the
devastating Sadne, Rhone and south-
west France floods (CCS, 2008; Mag-
nan, 1995). It is based on a manda-
tory extension of insurance policies
against fire and damage to property
(theft, water damage, etc.) and land
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vehicles, to protect also against dam-
age caused by extreme natural hazard
events deemed uninsurable. A defin-
ing characteristic of the CatNat re-
gime is that the exceptional character
of the natural hazard events, serving
as a trigger for damage compensation,
has to be sanctioned by an interminis-
terial decree. What qualifies as natural
disaster is not exactly specified by stat-
utes and is indeed sanctioned case by
case. The CatNat system usually ap-
plies to floods, landslides, subsidence,
droughts, avalanches, earthquakes
and tidal waves. CatNat exemplifies
a system in which policyholders can-
not exclude the natural hazard cover-
age, and the insurers have to supply
it (Grislain-Letrémy et al., 2012). The
additional premiums (or sutrcharges)
are set by the government as uniform
percentage rates of the underlying
property insurance premium without
any regional differentiation, equal for
all risks covered and any degree of
risk exposure. The government also
determines the level of deductibles
that are compulsory even if the un-
derlying (base) policies do not envis-
age them. The deductibles serve as an
incentive for risk prevention: the pol-
icyholders in districts without a risk
prevention plan (Plans de Prévention
des Risques - PPR) have to accept
higher deductibles when exceptional
events of the same hazard types oc-
cur consecutively (von Ungern-Stern-
berg, 2004). In addition, a levy on the
CatNat premiums flows into aFund
for the Prevention of Major Natural
Hazards (Fonds de Prévention des
Risques Naturels Majeurs - FPRNM),
which finances prevention measures.

Private insurers underwrite the risk,
collect premiums and process the

claims. Except for the premium rates
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and deductibles, the natural disaster
cover follows the terms and condi-
tions of the underlying insurance
policy. The insurers may choose to
reinsure the underwritten risks by
Re-insurance Company
(Caisse Centrale de Réassurance -
CCR), initially a public entity of com-
mercial nature and later turned into

a Central

a state-owned limited company. The
CCR offers two types of comple-
mentary and inseparable reinsurance
contracts: () quota-sharing contracts
under which the CCR accepts a share
of the risk in exchange for a share of
the collected premiums; and (ii) stop-
loss contracts under which the CCR
compensates the loss that exceeds the
insurer’s annual premium income by
a certain factor (OECD, 2014). The
CCR holds a dominant position in the
reinsurance market in France (Gris-
lain-Letrémy et al., 2012). In 2015 the
French Insurance Federation (Fédéra-
tion Francaise de ’Assurance - FFA),
estimated that by 2040 the human
induced climate change may increase
the disaster losses by 90 % (EUR
44 billion) compared to losses over
the past 25-year-long period (FFA,
2016a). To improve the sustainability
and viability of the CatNat regime, the
FFA made several suggestions about
how to make DRR an integral part of
the regime. Among other things, the
FFA recommended that the insuters
should be able to define the level of
deductibles for major policyholders
(with insured value beyond EUR 50
million) (FFA, 2016b).

The Flood Reinsurance Scheme (FR
Scheme or Flood Re (n.d.) in the
United Kingdom is an example of
a public—private reinsurance mech-
flood components of
housing policies. Private flood risk

anism for

insurance in the United Kingdom
has a long tradition and coverage of
residential properties is among the
highest in Europe (Maccaferri et al.,
2012). Housing insurance typically
covers a portfolio of risks in addi-
tion to floods and is compulsory for
securing mortgage loans. Public—pri-
vate cooperation in the flood insur-
ance sector started in the 1960s and
gradually evolved into a partnership
entailing tangible commitments on
both the public and private ends (Pen-
ning-Rowsell et al., 2014; Ball et al,,
2013; Lamond, Proverbs and Ham-
mond, 2009; Penning-Rowsell and
Priest, 2015).

The FR Scheme had been designed
as a publicly accountable but privately
owned and managed, non-profit set-
vice organisation. The ownership and
management of the scheme is entirely
in the hands of the insurance indus-
try, with a limited government mem-
bership role. The commercial insurers
are free to choose whether to reinsure
the written market risk or cede the
flood-risk component of housing pol-
icies to the scheme at predetermined,
capped prices. In the latter case, any
and all damage claims are paid by the
scheme and the primary insurers con-
tinue acting as a broker. The capped
premiums are specified by the regu-
lation (FR Regulation, 2016), annually
updated by the consumer price index
and revised every 5 years.

The FR Scheme is funded by an an-
nual statutory levy set at GBP 180
million (EUR 213.5 million) for the
first 5-year period, which is imposed
on all home insurers operating in the
United Kingdom. The total amount
of the primary levy was decided as an
equivalent level of current cross-sub-



sidy, which amounts to an estimated
GBP 10.5 (EUR 12.5) pet household.
The FR Scheme administrator can
raise supplementary (top-up) levies or
contributions in cases where it does
not have sufficient resources to meet
its non-reinsured claims.

Because the statutory and top-up
levies constitute a state aid and the
scheme entails a selective advan-
tage, the Buropean Commission had
been notified and reviewed the FR
Schemes. In its review, the Commis-
sion recognised the goal of ensuring
affordable insurance against flood
risk as a legitimate aim of public
policy (EC, 2015a). Furthermore, it
recognised that the FR Scheme pro-
motes a free flood insurance mar-
ket and rectifies market failures that
might or eventually would compel
insurers to stop providing insurance
cover in some areas or only at high
prices that would not be affordable by
all households. Neither of these out-
comes was deemed acceptable. The
Commission acknowledged that the
FR Scheme was designed in such a
way as to minimise the (competitive)
advantage granted to the insurers, and
that the threshold above which the
insurers will be able to cede the pre-
miums to the Flood RE scheme will
be attuned in a way that limits mar-
ket intervention to only around 2 %
of domestic insurance policies. Other
design criteria have prompted a pos-
itive review of the scheme. The fact
that the capped premium is differen-
tiated by the Council tax band and is
adjusted to inflation made the scheme
proportional to its objectives. More
importantly, the scheme is designed
as a transitional measure to be phased
out after 20-25 years. While the Gov-
ernment has publicly committed to
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continue flood risk defence efforts,
Flood Re does not provide any incen-
tives for risk reduction and resilience,
which has been highlighted as a prob-
lem for ensuring future affordability
and availability of flood insurance.
(Surminski, 2017; Jenkins et. al. 2017).

545
Conclusions and
key messages

Partnership

A comprehensive strategy for disas-
ter financing can moderate the im-
pacts of natural hazard risks, speed
up recovery and reconstruction, and
harness knowledge and incentives
for risk reduction. Private financial
sectors play an important role, along
with governments and civil society
organisations, in designing innovative
financial protection goals and sharing
knowledge and capacity. PPPs are a
model for a joint bearing of respon-
sibilities and efficient risk sharing, ca-
pable of increasing insurance cover-
age and penetration and guaranteeing
a strong financial backing in view of
uncertain tail distributions of risk.

Knowledge
Climate change has amplified natural
hazard risks, and raising vulnerability
may make financial protection unaf-
fordable for some people and busi-
nesses as well as risks uninsurable in
certain places. Insurance and other fi-
nancial instruments can contribute to
reducing disaster risk, if designed and
implemented to this end. The rein-
surance industry has driven the devel-
opment of catastrophe risk analytics
over the last 30 years, moving from a
position where hazards mechanisms,
their impacts and comparative risks

were little understood to one where
sophisticated and integrated stochas-
tic catastrophe models have become
the norm in the industry.

Innovation

Insurance can help dissuade policy-
holders from risky behaviour and
incentivise risk reduction. Premiums
and policy terms (e.g. deductibles) can
be adjusted to reward good risks and
penalise bad ones. Harnessing insur-
ance for DRR becomes particularly
significant in the context of increased
frequency of disaster events, larger
economic exposure, rising vulnerabil-
ity and climate change. Comprehen-
sive strategies for risk financing help
to shed light on impacts of disaster
risk on economy and society and facil-
itate identification of actions to mini-
mise them. They allow decision-mak-
ers to integrate adaptation and risk
reduction with economic develop-
ment and sustainable growth.
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Recommendations

National policies for disaster prevention and mitigation involve cooperation
across sectors and scales. Partnership for mitigation and prevention is par-
ticularly important — there is a need for active engagement and commitment
of the private sector, communities and academia as well as a need to share
responsibilities for development and implementation of DRM strategies. Nev-
ertheless, the main responsibility will remain with national governments, as also
reaffirmed in the SFDRR. Some further efforts will be required in order to en-
sure that DRM is considered a cross-sectoral topic, which requires engagement
and commitment on behalf of multi-stakeholders. Understanding direct and
indirect costs is crucial to selecting and investing in preventive measures as well
as the stakeholders to be involved and their roles and responsibilities.

However, identifying suitable investments is not enough; presenting evidence
of additional dividends to policymakers and investors could provide a narrative
reconciling short- and long-term objectives, thereby improving the accepta-
bility and feasibility of DRM investments and enhancing the business case for
investment in prevention and mitigation.

Integration of mitigation and prevention policies and regulations is a key in-
novation in mitigation and prevention, but it is rare. Where zoning regulations,
building codes and insurance policies are integrated, the mitigation strategy
becomes more coherent and easier for stakeholders to implement.

Cooperation between regional, national and international communities is pat-
ticularly important for preparedness and response planning given the trans-
boundary nature of modern-day disasters. ELSI are not a separate dimension
of DRM that can be addressed in isolation. Good preparedness can protect
societies from exceptions that go against ordinary morals, integrity and dignity,
from unintended consequences and from entrusting decisions solely on ex-
perts or governments without public engagement.

A move away from command-and-control approaches to managing disasters
has opened up more opportunities for citizens to participate in preparedness
and response. Strong bonds and trust within and between communities favours
a more effective response in emergencies and can be harnessed by authorities.
Social media can also be used to enhance self-organised mobilisation and co-
ordination of local resources, knowledge and efforts for disaster preparedness
and response.

Close collaboration across sectors and with affected groups is beneficial for
physical, economic and psychosocial recovery processes. Recovery is complex
and people and systems may not return to their pre-disaster state, but strong
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multisectoral pre-disaster plans and flexibility in responses can improve the
speed and efficacy of recovery, avoiding indirect and adverse impacts after the
disaster.

Significant progress has been made in understanding the psychosocial impact
of disasters and on (re)construction techniques to improve the built environ-
ment after a disaster. Scientific gaps still remain in understanding economic re-
covery given the diverse scales at which impacts are felt and potential problems
created by external intervention for local economies post-disaster.

Innovation in recovery promotion is particularly seen in reconstruction and
more comprehensive approaches to rebuilding in urban areas.

A comprehensive strategy for disaster financing can moderate the impacts of
natural hazard risks, speed up recovery and reconstruction and harness knowl-
edge and incentives for risk reduction.

Climate change has amplified risks and raising vulnerability may make financial
protection unaffordable for some people and businesses as well as risks unin-
surable in certain places.

Insurance and other financial instruments can contribute to reducing disaster
risk if designed and implemented to this end.
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