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CHAPTER 1  

Introduction 

Thomas Thaler, Thomas Hartmann, Lenka Slavíková, 
and Barbara Tempels 

1.1 Introduction 

Dealing with climate-driven natural hazards like river or pluvial floods, 
droughts, heat waves or forest fires play a central role across the globe 
in the twenty-first century (Otto, 2016; Ray et al., 2017; Raymond 
et al., 2020). The frequency and magnitude of climate-driven natural 
hazards will increase in the next years (IPCC, 2021). At the same time, 
urban areas are increasingly vulnerable to the impact of such events. Resi-
dential and non-residential buildings will be more exposed to natural 
hazards and individuals are often ill-prepared for disasters. This will lead 
to more harm and damage in the future (Di Baldassarre et al., 2015;
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Papathoma-Köhle et al., 2021; Qiang  et  al.,  2017; Tate et al.,  2021). 
Nevertheless, due to population density and complex and interdependent 
infrastructures, urban areas are especially highly vulnerable to weather-
related impacts (Markolf et al., 2019). In the past decades, we observed 
three main drastic changes across the globe. The first change reflects 
the increase of temperature and rise of natural hazards events, which we 
expect as extreme weather events increase (Raymond et al., 2020). The 
second key change reflects the land cover and land uses of our planet. We 
observe a rapid urbanization not only in the global south with an inten-
sive increase of new megacities, but also in the global north, where large 
numbers of the citizens are moving from rural to urban areas (Chapman 
et al. 2017; Cullis et al. 2019; Zhang, 2016). However, the urbaniza-
tion developed new and more residential and non-residential buildings 
in hazard-prone areas (de Moel et al., 2011; Qiang et al., 2017). A 
third change reflects the technological system; countries, particularly in 
the global north, are facing aging infrastructures which cannot respond 
adequately to the current and future climate-driven challenges, such as 
inadequate storm water systems in urban areas which cannot respond 
to the increase in intense pluvial floods (Chester et al., 2020; Markolf
et al., 2021; Meerow et al., 2021). Therefore, aging infrastructure can 
often lead to higher damages. Based on these three challenges and devel-
opments, the annual losses will likely increase within the next decades 
(Dottori et al., 2018). Consequently, urban areas are highly affected by 
and prone to these three challenges. To maintain functional urban areas 
and quality of life in the future, urban areas in particular need to adapt 
and prepare for natural hazards. They need to become more resilient. 

Urban resilience has become an important term in response to climate 
change. Resilience describes the ability of a system to absorb shocks. 
Resilience depends on the vulnerability and recovery time of a system.
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A shock affects a system to the extent that it becomes vulnerable to the 
event. The opposite of vulnerability is resistance. The part of a system 
that is resistant (e.g., by protective devices) remains unaffected. The less 
vulnerable or the more resistant a system, the higher the resilience. The 
second component of resilience is the recovery time. The shorter the time, 
the higher the resilience. Resilience can thus be increased by reducing 
vulnerability as well as recovery time. A resilience strategy can therefore 
address vulnerability and recovery time, or both. 

Many cities have included resilience in urban land use planning and risk 
management strategies. The Resilient Cities Network understands and 
defines urban resilience as “the capacity of a city’s systems, businesses, 
institutions, communities, and individuals to survive, adapt, and grow, no 
matter what chronic stresses and acute shocks they experience” (Resilient 
City Network, n.y.). Pathways to achieve resilient cities, however, remain 
blurred (Restemeyer et al., 2015). 

Extensive research has been conducted on how urban resilience should 
look like and to what extent risk communication influences individual 
decision-making and the implementation of urban resilience policies. One 
of the findings that emerges over the last couple of years is that flood 
resilience needs to be realized not primarily and exclusively in public 
areas (Attems et al., 2020), but it requires action by individual home-
owners and residents in potentially affected areas in particular. Flood 
resilience of private properties and privately owned lands play a crucial 
role in reaching urban resilience (Hartmann et al., 2019), as they often 
represent large parts of urban areas (Ferreira et al., 2021; Fuentalba & 
Verrest, 2020); though various types of property rights are present in 
cities. For example, squatter settlements are used privately, but the prop-
erty right titles can lie in the hands of public administration (Porio & 
Crisol, 2004). Privately owned land plays a central role in natural hazard 
risk management to reach the goal of urban resilience, such as the imple-
mentation of Nature-based Solutions (NbS) strategies like green spaces, 
urban forests, woodlands or surface storages at privately owned build-
ings and land as a response to urban heat waves or flooding (Galderisi & 
Treccozzi, 2017). Another example is the implementation of property-
level flood risk adaptation (PLFRA) measures at private residential and 
non-residential buildings as a strategy to reduce future losses caused by 
flood events, which brings homeowners in the core position of natural 
hazard risk management (Attems et al., 2020; Snel et al.,  2020).
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Nevertheless, there are many limitations and barriers to the imple-
mentation of respective measures, and research on how resilient measures 
are implemented on privately owned land as well as by individual home-
owners is still intensely debated (Kuhlicke et al., 2020; Rufat et al., 2020). 
There are various reasons why individual homeowners or business-owners 
reject the targeted goal of implementing actions against future natural 
hazard events (for a detailed debate see for example Chapters 8 or 10). 

Consequently, a key challenge poses the encouragement of private 
landowners to take a more active role in natural hazard risk management. 
Current findings show that their position is partly affected by perceived 
responsibility sharing (Slavikova, 2018), which is more or less success-
fully articulated as part of existing social contracts (Adger et al., 2013). 
Various instruments exist in land use and spatial planning (Gerber et al., 
2018) that can encourage (or discourage) private landowners to change 
their individual awareness, motivation and behavior: land readjustment, 
transferable development rights, private law (such as contracts or land use 
restrictions) or strategic land banking. Additionally, economic policy such 
as subsidies, prices, taxes, etc., or socio-psychological instruments such as 
nudging, communication or social norms can steer toward different levels 
of involvement of private landowners in natural hazard risk management 
(see also further Chapters 2, 3, 4 and 5 within this edited volume). 

Thus, this edited volume focuses on the implementation part of poli-
cies by providing insights from different case studies in combination with 
examples of various natural hazards to explore three related research 
questions:

• How do homeowners perceive (or reflect?) natural hazard events?
• Which measures can homeowners undertake?
• Which triggers activate homeowners to take action? 

1.2 Urban Resilience 

Urban resilience has become more dominant in policy strategy in the past 
decades. Various local, regional, national and international initiatives aim 
to reach the goal of urban resilience as a key response to future natural 
hazard events. International initiatives, like the 100 Resilient Cities 
concept or Smart Cities—Smart Living strategy, have received greater 
attention from decision-makers in urban areas (Moloney & Doyon, 2021;
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Spaans & Waterhout, 2017). The City of Vienna, for example, has devel-
oped various programs such as the Smart Energy Vision 2050, Roadmap 
2020 and Smart City Wien Framework Strategy 2019–2050, adopted 
in 2019 to reach the goal of urban resilience. These programs include 
various new modes of governance and the use of technologies in plan-
ning decisions (City of Vienna, 2021). Other examples, such as Toronto 
or New York, show that cities have worked closely with private compa-
nies like IBM Business Analytics Solution Center to create smart urban 
areas (Cohen, 2012). The City of Barcelona has mainly focused on 
the use of new computer technologies and to increase the efficient use 
of the city, particularly in terms of waste management and the imple-
mentation of the superblocks concept (Barcelona, 2021). The city has 
adopted the Smart City 3.0 concept, which includes strong collabora-
tion with citizens in the overall urban planning process. These examples 
“offer promising new modes of governance and methods of collaboration 
between decision-makers, stakeholders and citizens” (Thaler et al., 2021, 
p. 224). 

But what actually is urban resilience? The term resilience has a very 
long tradition. Alexander (2013), for example, states that the term 
resilience might actually appear in the ancient times for the first time. 
However, the term resilience first began to play a prominent role in 
the 1970s with the seminal paper by Crawford Stanley Holling in 1973. 
Holling (1973) uses the term to describe the point when an ecological 
system is able to absorb the changes or disturbances within an ecosystem. 
“Resilience, that is a measure of the persistence of systems and of their 
ability to absorb change and disturbance and still maintain the same rela-
tionships between populations or state variables” (Holling, 1973, p. 14). 
More recently, the term resilience was used to describe the predominant 
goal in natural hazard risk management, as observed in an increasing 
number of academic and non-academic publications (Fekete et al., 2020). 
For example, the English and Welsh flood risk management strategy 
emphasized resilience in their flood risk management strategy in 2008 
after the UK Summer Floods in 2007 (Cabinet Office, 2008), while 
the 2005 Defra program “Making Space for Water” mainly included 
sustainability goals in flood risk management and not resilience (DEFRA, 
2005). Resilience to natural hazards includes various themes, such as 
psychological, institutional, engineering or financial resilience (Fuchs & 
Thaler, 2018). Psychological resilience, for example, assesses the indi-
vidual behavior and response to natural hazard events, such as whether
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natural hazard events might cause post-flood traumas (Babcicky et al., 
2021; Tapsell & Tunstall, 2008; Viavattene & Priest, 2020). Institu-
tional resilience understands the role of formal and informal institutions 
to natural hazard events; for example, institutional vulnerability caused by 
economic and financial crises can increase the social and physical vulnera-
bility of a country (Papathoma-Köhle et al., 2021). Engineering resilience 
focuses on the question of timing, for example, how fast a bridge can 
be rebuilt after an event (Ayyub, 2014). Finally, financial or economic 
resilience assesses the question of how financial resources influence the 
recovery phase (Kousky et al., 2020). The lack of financial security can 
cause large negative implications to individuals or communities (Slavikova 
et al., 2021). 

1.3 Private-Owned Land 

Natural hazards and property rights in land have a twofold relationship. 
On the one side, “changing environmental conditions […] have an impact 
on land use” (van Straalen et al., 2018, p. 1).  The mere fact that land  
uses are positioned in harm’s way creates damages in the first place. The 
impact of natural hazards on land use and property rights can be long-
term and gradual, as for example in avulsion of coastlines (Hunter, 2013; 
Norton & Meadows, 2014), beach erosion (Gibbs et al., 2013), land 
subsidence (Saputra et al., 2017), or farmland alteration (Pellissery & 
Sridhar, 2018), or the changes can be sudden and temporal, such as 
flooding, earthquakes or landslides (van Straalen et al., 2018). Because 
land is an immobile resource, adaptation is needed to prevent or reduce 
the impact of natural hazards. On the other hand, management of natural 
hazards requires access to land to implement measures to mitigate natural 
hazards. Recent trends in natural hazard management toward a more risk-
based approach and toward more nature-based solutions increase the need 
for land (Hartmann et al., 2019). Adaptation and mitigation as part of 
natural hazard management need to influence land and its use. 

Land use is regulated by public policy, such as land policy (Gerber 
et al., 2018), spatial planning or sectoral planning (Needham et al., 2018; 
Spit & Zoete, 2016). However, any intervention in land use affects prop-
erty rights in land in one way or another (Buitelaar, 2012; Needham, 
2006). Property rights can be characterized as a robust institution (Hart-
mann & Needham, 2012; Tarlock & Albrecht, 2016). They cannot



1 INTRODUCTION 7

be changed or adapted swiftly and easily. This makes adaptation and 
mitigation on private land challenging. 

So, the robustness of property in land on the one side and the need 
for adaptation and mitigation measures on land create a tension that 
is not easily resolved. While many academics and professionals discuss 
financial instruments to compensate or incentivize certain actions of 
landowners (Crabbé & Coppens, 2019; Kis & Ungvári, 2019; Löschner 
et al., 2021; McCarthy et al., 2018; Suykens et al., 2019), experience 
from various natural hazards, but foremost from flood risk management, 
shows that financials means can only partly resolve the issues. Land, it 
seems, is a more complicated matter, where specific governance schemes 
(Löschner et al., 2019) and multiple perspectives of property (Davy, 
2012) need to be taken into account at various levels of scale (Raska 
et al., 2019). Understanding the fraught relationship between changing 
environmental conditions and property rights—or in other words: the 
relation between land and natural hazards—is essential for successful 
natural hazard management. 

1.4 Structure of the Book 

The core question of this book is how to reach private property-owners to 
implement such measures or to improve their individual coping and adap-
tive capacity to respond to future events. In overall, there exist various 
planning (Chapter 2), legal (Chapter 3), psychological (Chapter 4) and  
financial incentives (Chapter 5) factors to encourage individuals to take 
an active role in natural hazard risk management with the goal to reach 
urban resilience. The book presents theoretical discussions and empir-
ical cases of how to reach urban resilience. The book guides the reader 
through different conceptual frameworks as well as by showing how urban 
regions are actually trying to reach urban resilience on privately owned 
land. This will be shown on different cultural, socio-economic and polit-
ical backgrounds to see how different institutional frameworks (formal 
and informal rules) have an impact. 

The book consists of two parts. The first part presents a concep-
tual debate about the barriers and drivers in reaching the goal of urban 
resilience. The second part discusses various examples across the globe 
on how different urban regions focus on the goal of urban resilience, 
using different types of natural hazards. The examples are from Africa
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(Uganda), America (United States of America), Asia (China), Australia 
and Europe (Belgium and Germany). 

Chapter 2—written by Barbara Tempels—with the title Resilient Cities 
and Homeowners Action: Governing for Flood Resilience Through Home-
owner Contributions shows the possibility of homeowners in reaching the 
goal of urban resilience from a spatial governance perspective. It explores 
the rationales for homeowner involvement in flood risk management, 
the challenges and dilemmas that arise, and the technical, economic, 
legal and social conditions and triggers within flood risk governance that 
might encourage increased homeowner involvement in achieving flood 
resilience. 

Chapter 3—written by Marleen van Rijswick and Willemijn van Doorn-
Hoekveld—with the title Property, Property Rights, Natural Hazards and 
Beyond provides an overview on the legal dimensions on reaching urban 
resilience on private-owned land and provides an overview on the legal 
dimensions of reaching urban resilience on privately owned land. Land 
use is regulated by public policy, such as land policy (Gerber et al., 2018), 
spatial planning or sectoral planning (Needham et al., 2018; Spit & Zoete, 
2016). However, any intervention in land use affects property rights in 
land in one way or another (Buitelaar, 2012; Needham, 2006). Prop-
erty rights can be characterized as a robust institution (Hartmann & 
Needham, 2012; Tarlock & Albrecht, 2016). They cannot be changed 
or adapted swiftly and easily. This makes adaptation and mitigation on 
private land challenging. 

Chapter 4—written by Thomas Thaler and Elisabetta Genovese—with 
the title Individual Behaviour in Disaster Risk Reduction focuses on the 
question of the behavioral turn in natural hazard risk management to 
reach urban resilience. The chapter provides an overview about which 
factors influence (positively or negatively) a change in individual behavior 
to take actions against future natural hazards events. The objective of the 
chapter is to provide a theoretical discussion about how psychological 
variables influence individual risk behavior. 

Chapter 5—written by Lenka Slavíková and Thomas Hartmann—enti-
tled Resilient Flood Recovery—Financial Schemes for the Recovery–Mitiga-
tion Nexus Public and private financial schemes are used for the recovery 
from natural hazards event. The chapter shows how financial schemes 
might be used to stimulate urban resilience. 

Part II reflects on the role of homeowners to reach the goal of urban 
resilience across the globe based on seven case studies.
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Chapter 6—written by Shaofeng Jia and Dalong Li with the title Resi-
dent’s Role in Sponge City Construction and Urban Flood Disaster Relief of 
China—focuses on the resident’s role in the current sponge city flood risk 
management strategy in China with a special focus on Beijing (China). 
The chapter shows the role of homeowners in the Chinese urban areas 
and how the sponge city concept can be implemented to reach urban 
resilience. The chapter focusses especially on incentives and barriers of 
implementation. 

Chapter 7—written by Simbarashe Chereni et al. with the title Factors 
Influencing Flood-Related Coping Appraisal Among Homeowners and 
Rsidents in Kampala, Uganda—assesses the factors that influence flood-
related coping appraisal among homeowners in Kampala (Uganda). The 
chapter used survey data from 612 householders to understand their 
coping appraisal elements to reach urban resilience. 

Chapter 8—written by Peter Davids with the title Addressing the Home-
owners’ Barriers to Property-Level Flood Risk Adaption: A Case Study of 
Tailored Expert Advice in Belgium—focuses on the encouragement of 
homeowners in the Belgium region Flanders (Belgium). The chapter 
analyzes how private homeowners are encouraged to implement PLFRA 
measures to flood hazards through tailor-made flood risk advice provided 
by the regional authority. 

Chapter 9—written by Alfred Olfert and Gerard Hutter with the 
title Strategic Risk Communication to Increase the Climate Resilience of 
Households—Conceptual Insights and a Strategy Example from Germany— 
focuses on the role of risk communication to reach urban resilience in 
Germany. The chapter addresses communicative measures to increase the 
resilience of private households in small and medium-sized towns in the 
Free State of Saxony in the east of Germany. 

Chapter 10—written by Thomas Jacobson with the title Govern-
ment, Homeowners, and Wildfire: What Can We Learn from California’s 
Resilience Planning Experience?—shows the role of homeowners in Cali-
fornia’s urban resilience strategy against wildfires. In particular, wildfires 
demonstrate an increased threat to the population in California since the 
fire season has doubled and more people are living in hazard-prone areas. 
The chapter shows different policy instruments and their influence on 
individual adaptation behavior. 

Chapter 11—written by Fünfgeld et al. with the title Supporting 
Stakeholder-Based Adaptation to Climate Change: Experiences in the 
City of Melbourne—focuses on the challenge of how to engage private
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actors and stakeholders to adapt to natural hazard events in the case of 
Melbourne (Australia). The city of Melbourne developed various strate-
gies to improve the city resilience in close collaboration with public and 
private stakeholders. The chapter shows the challenges, but especially 
positive lessons learn from early adopters at local level. 
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